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Statement of Purpose

The Record of Decision (ROD) sets forth the selected Remedial Action Plan
for the Pfohl Brothers Landfill inactive hazardous waste site. This Remedial
Action Plan .was developed in accordance with the Comprehensive Environmental
Response^Compensation and Liability Act (CERQA) of 4980, as amended by the
-Superfund Amendments and Reauthorization Act (SARA) of 1S86, and the New York
State Environmental Conservation Law (ECL). The selected remedial plan
complies to the maximum extent practicable with the National Oil -and Hazardous
Substance Pollution Contingency Plan, 40 CFR Part 300, of 1985.

Statement of Basis

This decision is based upon the Administrative Record of the New York
State Department of Environmental Conservation (NYSDEC) for the Pfohl Brothers
Landfill site and upon public input to the Proposed Remedial Action Plan (PRAP)
presented by the NYSDEC. A bibliography of the documents included as a part of
the Administrative Record is included in Appendix D of the ROD.

Description of Selected Reasdy

The selected remedial action plan will control the potential contaminant
routes of exposure to human health and the environment through capping and
containment of the source waste. The remedy is technically feasible and
complies with the statutory requirements. Briefly, the selected remedial
action plan includes the following:

1. A Slurry Wall Containment System excavated through the native alluvial
materials and backfilled with a low permeability bentonite
clay/soil/slurry mixture. This physical containment system will encircle
the waste in areas south of Aero Lake and north of Pfohl Road and will
intersect with the landfill cap system at the surface.

2. A Landfill Cap .will cover the entire area of the waste and will extend
beyond the slurry wall containment system. The landfill cap will comply
with the substantive requirements of the 6NYCRR Part 360 regulations for
Solid Waste Management Facilities. The Subpart 360 - 2.13 of this -
regulation pertains to cap construction materials and requirements. This
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cap will eliminate the infiltration of .precipitation into the landfill
waste, prevent erosion of contaminated soils and will prevent the direct
contact by both people and wildlife with the waste.

3. Leachate Collection and Treatment will be accomplished by removing water
from within the cap and slurry wall containment system and treating it as
necessary to meet the appropriate permit requirements for its discharge.
Discharge may be to either the Cheektowaga Sewer District No. 8 or to
surface water depending on the acceptance by the local municipality. In
either case all permit requirements and quality standards for discharge
will be met. . '

4. Interim Remedial Measures (ISM)

The IRM will proceed the implementation of the final remedy at the
landfill. Drums and phenolic tars in both the 100-year flood plain and at

' concentrated areas of the site will be collected for proper disposal or
temporary stored in an on-site encapsulation cell. Those material
temporarily stored on-site will be re-evaluated during the-design of the
final remedy with respect to their permanent disposal.

New York State Department of Health Acceptance

The New York State Department of Health (NYSDOH) concurs with the remedy
selected for this site as being protective of human health.

Declaration

The selected Remedial Action Plan is protective of human health and the
environment. The remedy selected will meet the substantive requirements of the
Federal and State laws, regulations and standards that are applicable or
relevant and appropriate to the remedial action. The remedy will satisfy, to
the maximujn extent practicable, the statutory preference for remedies that
employ treatment that reduce toxicity, mobility or volume as a principal
element. This statutory preference will be met by eliminating the mobility of
contaminant pathways of exposure to human health and the environment through
the installation of a cap and containment system for the source waste at this
site.

II
DATE Edward 0. Sullivan

Deputy Commissioner
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Section 1: SITE LOCATION AND DESCRIPTION

The Pfohl Brothers Landfill is a 120 acre inactive hazardous waste site
(Site No. 9-15-043) located in the Town of Cheektowaga, Erie County New York
approximately one mile northeast of the Buffalo International Airport. The
site is bordered by wetlands and the New York State Thruway to the north. The
eastern border is Transit Road. The southern border 'is marked by the homes
along the north side of Pfohl Road and the western border is the Niagara Mohawk
Power easement and the Pfohl Trucking property. Aero Drive cuts through the
middle of the site before intersecting Transit Road. Figure 1.1 - 1.3
illustrate the location of the site and surrounding wetlands.

The site has been separated into three geographical areas. Area A is that
portion north of Aero Creek upon which the Thruway ramp and toll booth, as well
as a trucking firm are located. Area B is that portion bounded by Aero Creek
to the north Aero Drive to the south and bounded by the Niagara Mohawk power
lines to the west and Transit Road on the east. Area C is bounded by Aero
Drive to the north Pfohl Road to the south and bounded by Pfohl Trucking to the
west and Transit Road and the Conrail Railroad tracks to the southeast (see
Figures 1.2 and 1.3).

Section 2: SITE HISTORY

The Pfohl Brothers Landfill was operated between 1932 and 1971 as a
landfill receiving both municipal and industrial waste. Aerial photographs
taken during the 1950s, 60s, and 70s, document, to some .extent, the timing and
location of excavation and dumping at the site. Reports indicate that, in
addition to domestic and commercial waste, the site received sizable amounts of
industrial waste. Among the firms whose wastes were reportedly disposed of in
the landfill are steel and metal manufacturers, chemical and petroleum
companies, utilities, manufacturers of optical and furnace-related materials,
and other large manufacturing and processing concerns.

The landfill was operated, in general, as a cut and fill operation where
drums, which were filled with substances that could be spilled out, were
emptied and then salvaged. Cells were prepared by removing the topsoil and
placing it in a separate storage area. A bulldozer then pushed the remaining
fill and clay into a berm approximately 15 feet high, around the perimeter of
the dumping area. Each excavation was approximately two feet deep and
approximately 150 feet in diameter. At the end of each day, the bulldozer ran
back and forth over the area to compress the material. When the area was full,
fly ash and fill material were spread over it.

PREVIOUS INVESTIGATIONS: In June 1982, the United States Environmental
Protection Agency (EPA) contracted with Fred C. Hart Associates to perform a
hazardous ranking of the site. Ten water and four sediment samples were
obtained at various seep locations, drainage ditches, and domestic wells which
were analyzed for organics, inorganics, sulfide, cyanide, and ammonia. The
contaminants detected in water samples obtained from a seep flowing into a
drainage ditch along the south side of Aero Lake were most notably
chlorobenzene, benzene and N-nitrosodiphyenylamine at concentrations of 85, 34
and 11 parts per billion (ppb)', respectively.
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. In February 1984, the property owner commissioned Ecology and Environment,
Inc., to perform an additional investigation of the site. The objective of the
investigation was to determine if the landfill at the time posed, or had the
potential to pose, either an environmental or public health threat. As part of
the investigation, groundwater, sediment, and leachate seep samples were
collected and analyEed for volatile organics, semi-volatiles, inorganics,
phenols, PCBs, pesticides, and oil and grease.

In the western portion of the site this study identified barium
concentrations of 49,600 parts per million (ppm) in a leachate seep sample, and
concentrations of chrysene, anthracene, and nickel were detected in the soil at
2.74, 2.08 and 94.1 ppm, respectively. Soil samples obtained at the
northeastern part of the site had concentrations of fluoranthene and pyrene at
5.21 and 2.39 ppm, respectively. Acenaphthene was detected in the soil at the
southeastern corner of the site at a concentration of 76 ppm. Phenols and oil
and grease were detected, but generally at low concentrations. Metal
concentrations were high in many of the monitoring wells. Elevated
concentrations of barium, lead, chromium, and cadmium were detected. As a
result of this work, the site was listed on the KYSDEC Registry as a Class 2
Inactive Hazardous Waste Site, in 1985.

In November 1986, samples of leachate, soil and waste from surface drums
that contained a tar-like material were collected by the NYSDEC and analyzed by
the New York State Department.of Health (NYSDOH). The contaminants detected in
the waste samples from the drums were fluorene and phenanthrene at
concentrations of 5,500 and 790 ppm, respectively. Various heavy metals were
also found in the soil, such as arsenic (38.9 ppm), barium (7,400 ppm), cadmium
(48 ppm), chromium (60 ppm), lead (1,760 ppm), and mercury (1.4 ppm).

A Remedial Investigation/Feasibility Study (RI/FS) was initiated in 1988
by the NYSDEC consultant, Camp Dresser and McKee (CDM) under the State
Superfund Program. The RI spanned the years 1988 through 1990 and consisted
primarily of six major field activities. These included:

Geophysical Survey
Surface Water, Leachate Seep, and Sediment Sampling
Gamma Radiation Survey - Phases I and II
Test Pit Investigation
Soil Boring Investigation
Groundwater Investigation

Additionally, NYSDEC and the NYSDOH collected supplemental data on
groundwater radioactivity, residential basement sump groundwater samples,
residential radon testing, blood lead testing, residential water well, surface
water, residential surface soil and on-site surface soil and sediment quality
from April 1989 through June 1991.

A number of Interim Reports were issued during the course of the Remedial
Investigation (RI) by CDM, NYSDOH and NYSDEC. All of these reports were
distributed to interested citizens groups, local political officials and the
local document repositories in Cheektowaga and Williamsville. A complete
listing of these reports is contained in the Administrative Record (Appendix D)
of this document.
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A series of Citizen Forum meetings were held in Cheektowaga during 1990
and 1991 to discuss the results of the Interim Reports and other issues with
interested citizens. Additionally, the NYSDOH held a separate meeting in March
1991 to discuss health studies related to the site.

The Remedial Investigation report was issued to the public in January •—
19,91. A publicjneeting was held on March 7, 1991 to present the results of the
investigation at this site an̂ ~a"""Re'spons"iveneŝ '""SuinmarY was issued on April 12,
1991 to respond to questions and comments presented to the NYSDEC regarding the _J
investigation.

The Feasibility Study (FS), released to the public in September 1991, —̂-\
contains the; evaluation of alternatives and the selection of the preferred
remedy for this site. A Citizen Forum meeting was held on September 26, 1991
at which NYSDEC discussed the preferred remedy, remedial alternatives, remedial
concepts and the selection process presented in the FS report. Future meetings
will be held to discuss the selected remedy and its design.

Section 3: CURRENT STATUS

This project is proceeding towards completion in three parallel work
efforts; (i) Interim Remedial Measures (IRM), (ii) an off-site Remedial
Investigation (RI), as a separate operable unit and (iii) the Source Area
(Landfill) remedy selection which is the subject of this document. Each of
these efforts deal with a different aspect of the concerns related to this
site. . •

INTERIM REMEDIAL MEASURES

The IRMs are intended to remediate the "hot spots" which have been
discovered at the site. The "hot spots" generally consist of drums, drum
remnants and identifiable concentrations of phenolic tars. These materials
will be excavated, sorted and treated or disposed. If the materials cannot be
treated or disposed .off site in accordance with Federal and State regulations,
then they will be temporarily stored on site until an applicable technology can
be implemented to dispose of or treat them. The current IRM work plans also
provide for further investigation to insure that the lateral extent of the "hot
spots" are fully defined. This IRM effort will proceed as a separate work
effort prior to implementation of the remedy proposed by this PRAP. As the IRM
proceeds it will be the subject of an independent public review process.

OFF-SITE REMEDIAL INVESTIGATION
i ~~~~'~~~"~~~~~~~——-——

; The off-site RI is intended to accomplish three objectives; (1) provide
monitoring wells further away from the perimeter of the site to monitor for any
off site migration, (2) the newly installed monitoring wells will serve as long
term monitoring for the source remediation project at the landfill, and (3)
additional,samples will be taken from Area A of the site to provide additional
data upon which a decision can be made to either delist this part of the site
from further consideration or to remediate this area as part of the hazardous
waste site.
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SOURCE REMEDIATION

The Source Remediation, the subject of this document, consists of the
remedial measures necessary to mitigate the exposures to persons or wildlife
presented by contaminants in the various media at the site.

It is anticipated that the IRMs and the off-site RI will be completed in
1992. The NYSDEC will offer the Potential Responsible Parties (PRPs) the
opportunity to implement the Record of Decision (ROD). The Source Remediation
is currently projected for completion by 1995, however, any delays encountered
in the negotiations with the PRP's will impact this schedule for completion.

3.1 REMEDIAL INVESTIGATION RESULTS - NATURE AND EXTENT OF CONTAMINATION

A RI was conducted by the NYSDEC's consultant, Camp Dresser & McKee from
1988 to 1990. The investigation included the' installation of soil borings,
monitoring wells, test pits and samples of surface soils, groundwater,
subsurface soils, leachate seeps, phenolic tars, drum contents and radioactive
materials. More detailed information on chemical composition and media at the
site can be found in Appendix B of this report.

Table 3-1 illustrates those chemical compounds found in the various media
that either represent a significant risk or exceed ARARs for that media.

A carcinogenic risk for a given media and pathway which were above one-in-
a-million chance of cancer were considered significant to the total
carcinogenic risk. If the total Hazard Index was greater than 1, those media
and pathways which contributed a tenth or more to the total Hazard Index were
considered significant as were incremental blood levels of 5 ug/dl or greater.

A more generalized view of the data is shown in Tables'4-16 through 4-19
taken from the RI report. These tables show the categories of organic and
specific inorganics detected above baseline quality and above standards in the
various media. The symbols used in the tables are intended to qualitatively
illustrate the frequency of exceedences by the contaminant in the specific
media. The various media can be summarized as follows:

DRUMMED WASTE

The materials found in the drums do not reflect any significant pattern in
waste disposal practices or source material. No drums were observed in Area A,
however, drums were observed at and below the surface of the landfill
throughout areas B and C.

Analysis of the waste drummed material indicates that a wide variety of
organic compounds were disposed of at the landfill. Elevated levels of
volatile organics, aromatic and chlorinated aliphatic hydrocarbons were
observed in the waste samples. In addition, a~wide variety of semi-volatile
organic compounds were detected in the drums.

The most toxic isomer of chlorinated dioxin (2,3,7,8-tetrachloro dibenzo-
p-dioxin (TCDD)) was detected at concentrations ranging from 100 to 370 ppb in
the drum and waste samples collected during the test pit investigation. Of the
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Table 3-1

ARAR VALUES:
CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Media

Surface Water
(Ellicott Creek &
Aero Lake)

Leachate Seeps

Chemicals contributing
Exposure Pathway to significant risk ARAR

• Ingestion of surface
water and dermal contact
with Aero Lake surface
water while swimming

° Dermal adsorption of
drainage ditch surface
waters and Ellicott Creek
surface water

« Dermal exposure by Bis (2-ethylhexyl)phthalate 50°
children and workers PAHs (Care) 0.8d

Chemicals exceeding
ARARs (ppb)

Chlorobenzene
Aluminum
Cadmium

Iron
Lead
Zinc

Mercury

1 ,2 trans dichloroethene
phenol

1,2 dichlorobenzene
Aldrin
Endrin

4,4 - DDD
Barium

Beryllium
Cadmium
Chromium

Copper
Iron
Lead

Magnesium
Manganese

Zinc

ARAR

5'
100°

l.'7V7k

300'/300b

6.3°
30"

0.2a/0.2b

5C

Ic

4.7C

0.05C

0.05°
0.05C

l.OOO0

3C

10°
50°
200°
300*
25C

35,000°
300°
300C

U%\PFOMl.\T3.|.NEW
KVU/91 let



TABLE 3-1 (cont.)

ARAR VALUES:
CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Media

Drainage Ditches,
Aero Creek &
Ellicott Creek
Sediments

Landfill Soils

Groundwater
(Unconsolidated
Aquifer)

Exposure Pathway

e Dermal absorption
• Ingestion

e Dermal absorption
• Ingestion

• Ingestion of drinking
water

« Dermal contact
0 Inhalation of airborne

contaminants

Chemicals contributing
to significant risk

PAHs (care)

PAHs (care)
PCBs

2,3,7,8 TCDDTEQ
Arsenic

Lead

Benzene
1 ,4 dichlorobenzene

Bis(2-ethylhexyl)phthalate
PCBs

Arsenic
Chlorobenzene

1,1,1-Trichloroethene
2,4 dimethylphenol

Barium
Manganese

1 ,4 dichlorobenzene

ARAR

1.32fmg/kg

1.32fmg/kg
18

0.0018
7.58

32.58

2C

4.7C

50°
O.lc

25C -
5°
5e

50*
100°
300°
4.7C

ChemicaJs exceeding
ARARs (ppb)

Chlorobenzene
BEHP

PAHs (noncarc)
b-BHC

Chlordane

Xylenes
Chromium

Iron
Magnesium

Sodium

ARAR

5.58
4.4*

114. &
0.018

0.28

5C

50°
300°

35,000*
20,000*

US.VPFOHHTJ-I.NEW

IO/IB'91 Irt



TABLE 3-1 (cont.)

ARAR VALUES:
CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Chemicals contributing
Media Exposure Pathway to significant risk

Chemicals exceeding
ARAR ARARs (ppb) ARAR

- Bedrock Aquifer « Ingestion of drinking Benzene 2°
water Bis(2-ethylhexyl) phthalate 50°

0 Dermal contact while Aldrin 0.05°

a

b

c

d

c

f
g
h

showering
° Inhalation of airborne

contaminants while
showering

Class B Standards
Class D Standards

Arsenic
Barium

Cadmium
Nickel

Vanadium
Lead

6NYCRR Part 703.5 Class GA Standards/BA TOGS
EPA 1990: Drinking Water Regs and Health Advisories
NYSDOH MCL
Guideline Values from Technology Section Division of Hazardous Waste
Draft Soil Cleanup Guideline Values (TBC's) issued by Technology Section,
SDWA MCLG

25C

1,000°
10°

100*
14tt

25a

Division of Hazardous Waste Remediation, NYSDEC.

irvn/9i
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Organic
Constituent

Benzene

Chlorobenzene

Trans 1,2-DJchIoroath©n@

1,1>DichIoroethene

1,1-DJchIoroethane

1,1,1-Trfchloroethane
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Bis (2.ethylhexyl)
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Inorganic
Constituent

Aluminum
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Arsenic

Barium

Beryllium

Cadmium
Calcium
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Cobalt
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Iron
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Table 4-1 9

^^L^IWi Summary of Inorganic Constituents Exceeding ARARs
tnrironminttl tnginnrs. scienlisls.
pltnntrl I mtnigameni contullinil ' v ^P<ohl Biothers Landfill. Cheektowaga. New rcrk



18 samples tested, 50 percent of the samples revealed the presence of this
compound.

SOILS

The detection of low concentrations of a few organic compounds throughout
Area A suggests that Area A is not a major source of organic contamination.
The off-site RI will further characterize Area A of this site. However, many
of the same organic compounds detected in the drums were also present in the
soil samples in Areas B and C. In some cases, the organic compounds present in
the drums were detected at higher concentrations in the soil samples. Most of
the inorganics detected in the soil samples from Areas B .and C exceeded
background in one or more samples. As with the organics, several of the
inorganics were detected at higher concentrations in the soil samples as
opposed to the drum samples.

UNCONSOLIDATED GROUNDWATKR

Most of the organic compounds detected in the drums and soil samples were
also detected in the unconsolidated groundwater aquifer on-site landfill and
many inorganic constituents were detected in the unconsolidated aquifer within
the site boundary above background. Many of these are common landfill leachate
inorganic parameters and were found to be elevated above background
concentrations and at concentrations above New York State groundwater quality
standards. Additionally the organics benzene and toluene as well as some
inorganics were detected in the perimeter monitoring wells to the west and
southwest of the site.

BEDROCK

Generally, concentrations of compounds present in the bedrock aquifer were
lower than the overlying unconsolidated aquifer. The bedrock aquifer revealed
the presence of the organic contaminants benzene and phenol in the perimeter
bedrock wells at low concentrations.

Inorganics were detected at levels above background concentration
baseline, in approximately 50 percent of the bedrock wells but only a few
inorganics exceeded groundwater standards.

LEACHATE SEEPAGE AND SEDDCEKTS

The leachate seep samples revealed organic contaminants similar to those
found in the drums, soil, and shallow groundwater samples. Several pesticides
found in one or more of the other media were also detected in the leachate seep
samples. Most of the pesticides detected in the leachate seep samples were not
detected in the corresponding sediment samples and many of the inorganic
constituents analyzed were detected significantly above background levels.

Organic and inorganics were detected at levels in the seep water which
exceeded groundwater standards.
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The locations of the samples where the highest concentration of specific
inorganic constituents were detected are in very different sections of the
site, indicating widespread and varied contamination by inorganics.

SURFACE WATERS

Low levels of volatiles and one semi-volatile compounds were detected in a
limited number of drainage ditch/intermittent stream surface water samples.
None of the organics were detected at concentrations exceeding surface water
standards and only a few inorganics exceeded the surface water standards.

No organics exceeded standards and only one inorganic exceeds standards in
Aero Lake.

Ellicott Creek surface water analytical results from locations both
upstream and downstream of the Pfohl Landfill site drainage were similar and
showed no significant levels of contamination attributable to the Pfohl
Landfill.

3.2 SIGNIFICANT THREAT

The hazardous waste, as defined in 6NYCKR Part 371, disposed of at this
site has resulted in environmental damage at a level demonstrated by the
following:

a) Contravention of ambient surface water standards set forth in 6NYCRR
Part 701 and 702.

b) Contravention of ambient groundwater standards set forth in 6NYCRR
Part 703.

c) Contents of some drummed waste determined to be flammable.

d) The location of this site is near private residences, business,
freshwater wetlands and recreational fishing areas and there is
foreseeable possibility of direct human exposure at this site.

A reasonable anticipation of environmental damage is also present due to
the presence of radioactive materials and phenolic tars contaminated with
dioxins, which are spread throughout the areas of waste deposition and at the
surface of the site. Also of concern is that although the general nature and
extent of the waste disposed at the site has been characterized, due to the
large area of the site and the wide variety of materials disposed, a specific
and full characterization of all the waste present has not been completed,
therefore, the potential exists that undiscovered contaminants and
concentrations are present at this site.

The setting of the site adjacent to freshwater wetlands, fishing areas and
creeks, as well as the uncovered and exposed waste at the site presents a high
potential for terrestrial and aquatic wild life exposure, with resultant
degradation of these critical environmental areas.
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The material currently contained or isolated at the site will continue to
be acted on by infiltration of rainwater and corrosion of containers. The
potential for future release of this material into the environment over time is
high since no mechanism for containing migration of the waste currently exists.

3.3 FISH STUDY

Tables 2-27 and 2-28 of Appendix B present an abbreviated summa_ry of
concentrations of PCBs and organochlorine pesticides detected in fish and other
locations in New York State. Table 2-27 presents concentrations detected in
various fish species in lakes located outside of Erie County to the east and
south of the site. Although these lakes are not located in Erie County, they
are located in areas similar to Cheektowaga and provide a level of comparison.
Table 2-28 presents concentrations detected in various fish species in rivers
located within Erie County. These data were obtained by NYSDEC Division of
Fish and Wildlife (NYSDEC 1987) through the Statewide Toxic Substances
Monitoring Program (SWTSMP).

The SWTSMP, as well as other state programs were established in response
to the fact that PCBs and pesticides are ubiquitous and persistent in the
environment. For example, the detected concentration of DDT in sediment
samples can range from 5 to 500 ug/kg DDT (Lowe 1986) and it is recognized that
DDT has been globally transported by volatilization (Conway 1982). Rivers and
sediments often act as transient reservoirs for pesticides and PCBs. Most of
these compounds have low solubilities in water, high specific gravities, and
high affinity for solids. This results in concentrations in sediments that are
many times higher than those found in the overlying water. The overall
objectives of the state sampling programs were as follows:

To determine the degree to which aquatic and terrestrial organisms
are contaminated.

To determine how the concentrations within these organisms vary with
geography.

To assess the suitability of fish caught in the state for human
consumption.

As can be seen- through a comparison of Tables 2-27 and 2-28 to Tables 2-
25a through 2-25 and Table 2-26 the concentrations of PCBs and pesticides
detected in the fish collected from Aero Lake and Ellicott Creek are typically
lower than those found in other locations within the state. Therefore, it was
determined that the concentrations detected in the fish from Aero LaJce and
Ellicott Creek-Amherst are not significantly higher than those found elsewhere
within the state with similar urban characteristics and are not necessarily
indicative of wide-spread contamination from the landfill. Based on a report
entitled Contaminant Concentrations in Fish from the Waters Associated with the
Pfohl Brothers Landfill pr'i-ared by the State the following was concluded:

a) Based on samples ollected in this . udy, fish in the vicinity of the
Pfohl Brothers Lc-r.dfill do not con' _n concentrations of PCB, mercury
and organochlorine pesticides whicn exceed tolerance or action levels
established by the U.S. Food and Drug Administration.
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b) Dioxin and dibenzofuran concentrations.in fish are well below
guidelines established by the New York State Department of Health
(NYSDOH). However, the NYSDOH's general advisory to eat no more than
one meal (one-half pound) par week of fish taken from the State's
freshwater applies to these waters.

c) With respect to fish eating wildlife, at least one species of fish
from all four location samples, including the control station,
contained PCB levels which exceeded the recommendation of 0.11 ppm
PCS for the protection of those species. However, PCB concentrations
did not exceed the lowest concentration documented (0.6 ppm) that •
caused an impact in a fish eating species (i.e., reproductive
impairment in mink).

d) Mercury, organochlorine pesticides, dioxins and dibenzofuran were not
present in quantities which .would impair sensitive wildlife consumers
of fish. .

e) No significant differences could be determined in the spatial
distribution of PCB and other compounds analyzed. The average PCB
levels in fish from Aero Lake and Tributary lib of Ellicott Creek
were slightly higher than the levels in fish from Ellicott Creek near
Bownmansville. The differences, however, were not statistically
significant. The power of the statistical test to detail such
differences was affected by the small number of samples.

3.4 RADIOACTIVITY

A two-phased approach was employed to characterize the nature and extent
of radiation contamination at the site. It consists of a "walk-over" gamma
survey along and parallel to the existing transits and in suspicious areas off
the transit lines to obtain a better understanding of the radiation levels
throughout the site. A subsurface radiation investigation included
observations during the installation of test pits, the collection of gamma
readings, and the identification of materials and objects causing above-
background readings. The results of the radioactive investigation were
provided in two COM Interim Reports (COM 1989; 1990). The results of the
radiation investigation were addressed by the NYSDEC and the NYSDOH in two
separate reports (NYSDEC 1990.).

The NYSDOH and the NYSDEC conclusions from the radiation investigation as
presented in these two reports were as follows:

a) All water sample analyses were below the drinking water standards of
0.015 pCi for gross alpha or 1.0 pCi for gross beta.

b) There is little impact of naturally occurring radioactive materials
(NORM) on groundwater at the site since they are predominately alpha
emitters and no elevated alpha readings were found in the water.

c) Based on the groundwater monitoring results obtained to date, there
is no migration of radioactive contamination in the groundwater to
off-site locations.
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d) The site does not represent an immediate radiological health hazard.

e) The radioactive waste material is stabilized on the surface and
subsurface of the landfill and does not present an airborne
environmental hazard.

f) Direct contact with the radioactive materials should be discouraged.

g) Radon exposure is expected to occur at normal levels.

h) Since the major routes of access to the site have been fenced and
posted with "Hazardous Waste" signs, the potential for direct
exposure of the public from on-site contamination will be extremely
remote. Therefore, remediation of the radioactive wastes is not
required at this time (i.e., prior to general site remediation).

i) Should remediation of hazardous waste occur at this site, the impact
of radioactive wastes on the remedy must be taken into account in
both the technology and the worker health and safety aspects.

3.5 MEW YORK STATE DEPARTMENT OF HEALTH ACCEPTANCE

The NYSDOH believes the remedial concepts discussed in the RI and FS will
protect the general public from exposure to contamination associated with the
Pfohl Brothers Landfill.

Section 4: ENFORCEMENT STATUS

A chronological review of the enforcement status follows:

LANDFILL OPERATION

1980 Erie County Health Department - tested 10 neighboring wells.

1982 Fred C. Hart Associates - tested 10 water and 4 sediment
samples.

1983 Ecology and Environment Inc. - perimeter sampling of ground
water, leachate seeps and sediments.

1985 Listed as a Class 2 site in the NYS Registry of Inactive
Hazardous Waste Disposal Sites.

1985 NYSDEC enters into negotiation with Potential Responsible
Parties (PRPs) Steering Committee regarding the performance of a
Remedial Investigation and Feasibility Study.

1986 NYS Department of Health - analyzed samples of leachate, soils
and surface drum contents.

1987 Negotiation with PRPs do not prove fruitful and NYSDEC proceeds
with Remedial Investigation and Feasibility Study.
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1989 Site property owners and PRPs are offered the opportunity to
erect a fence, around the site. They refuse and NYSDEC proceeds
to erect the fence.

1991 The PRPs and site property owners were offered the opportunity
to perform an IRM at the site.

Section 5: GOALS FOR THE REMEDIAL ACTIONS

The legal basis for the remedial program is contained in Article 27, Title
13 of the Environmental Conservation Law and Public Law 96-510, entitled,
"Comprehensive Environmental Response, Compensation, and Liability Act of'1980"
(CERCLA) as amended by Public Law 99-499, eatitled, "Superfund Amendments and
Reauthorization Act of 1986".

Section 121(d) of CERCLA requires that remedial actions comply with
applicable or relevant and appropriate requirements (ARARs). Applicable
requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations
promulgated under Federal or State law that specifically address a hazardous
substance, pollutant, containment, remedial action, location or circumstance at
en inactive hazardous waste site. Relevant and appropriate requirements are
those cleanup -standards, standards of control and other substantive
environmental protection requirements, criteria or limitations promulgated
under Federal or State law, that while not "applicable" to a hazardous
substance, pollutant or containment, remedial action, location or other
circumstance at an inactive hazardous waste site address problems or situations
sufficiently similar to those encountered at the inactive hazardous waste site
that their use is well suited to that particular site.

Remedial action objectives (RAOs) consist of media-specific goals for
protecting human health and the environment and focus on the contaminants of
concern, exposure routes and receptors, and an acceptable contaminant level or
range of levels for each .exposure route. Because RAOs are established to
preserve or restore a resource, the environmental objectives are expressed in
terms of the medium of interest and target cleanup levels, whenever possible.
Chemicals 'exceeding ARARs and/or contributing significantly to risk for the
Pfohl Brothers Landfill site are presented in table 3.1 of the Feasibility
Study and contained in Appendix C. The compounds listed on this table are
those exceeding a media-specific ARAR. Contaminants of concern (COCs) are
those chemical constituents that have been identified in the Baseline (Human
Health) Risk Assessment as contributing significantly to risk and which do not
have corresponding ARARs for the specific media.

In order to meet the overall objective of protecting human health and the
environment, RAOs have been developed for COCs for surface water, leachate
seeps, sediments, landfill solids and groundwater media. RAOs specify the
COCs, the exposure scenario(s), and acceptable contaminants level or range of
levels for each exposure scenario. Target cleanup levels are defined in this
section as the chemical-specific ARAR per guidance of NYSDEC.

COCs were identified in'two ways, based on risk and based on exceedence of
ARARs. Risk based COCs were determined using the exposure pathways and
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compounds which contributed significantly to the total risk. As a result, a
subset of those COCs evaluated in the Risk Assessment were chosen as COCs for
remedial actions. ARAR based COCs were identified by comparison with chemical
specific ARARs.

The current policy of the NYSDEC is to clean up to levels consistent with
chemical-specific ARARs. This goal may be achieved by limiting exposure to
COCs (e.g., institutional/use controls, source control) or by treatment of
media to levels which are protective for all potential site uses.

Section 6: REMEDIAL ACTION OBJECTIVES:

The general remedial action objective for all inactive hazardous waste
sites is to remediate the site to be protective of human health and the
environment by treatment of media to protective levels and/or by limiting
exposure to COCs. Specific RAO's for the Pfohl Brothers Landfill are:

Reduce organic and inorganic contaminant loads to the surface water
streams from leachate seeps and groundwater to assist in meeting Class B
and D stream standards.

Reduce carcinogenic and non-carcinogenic risks caused by dermal exposure
to leachate seeps.

Reduce carcinogenic risks caused by dermal absorption and ingestion of
sediments.

Prevent migration of contaminants from sediments that could result in
surface water exceedence of Class B or D stream standards.

- Reduce carcinogenic and non-carcinogenic risks caused by ingestion and
dermal contact of landfill soils.

Reduce risk or exposure to groundwater via ingestion and dermal contact.

- Minimize migration of contaminants into uncontaminated groundwater.

Location specific ARARs set restrictions on activities based on the
characteristics of the site or immediate environs. Location specific ARARs may
restrict the conduct of activities solely because they occur in special
locations. Two potential location specific ARARs for this site were identified
and they pertain to the wetlands and flood plains present on or adjacent to the
site. Wetlands are located along the western and northern sides of the Pfohl
Brother Landfill site. All alternatives will achieve compliance with the
wetland requirements by maintaining the wetland area to the extent possible and
by creation of new .wetland areas to replace where necessary. Overall the
remedial alternatives are protective of the wetland, because they serve to
eliminate the potential migration of contaminants to this control environmental
areas.

Portions of the Pfohl Brothers Landfill site are located in the 100 year
flood plain. Actions taken with respect to this site may encroach further into
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Portions of the Pfohl Brothers Landfill site are located in the 100 year
flood plain. Actions taken with respect to this site may encroach further into
the flood plain but are not anticipated to impact the floodway. In designing
the cap for the site attempts will be made to minimize any encroachment on the
flcodplain and the cap will be contoured to place it above the 100 year flood
plain elevation where possible or benns will be provided to prevent flooding of
the. landfill area. Rip rap or other erosion control techniques will be
employed as needed to maintain the integrity of the cap or benns where
encroachment into the flood plain cannot be. avoided.

The NYCRR Part 360 landfill closure requirements are relevant and
appropriate to the cap. These requirements will be achieved•through proper
design of the cap which provides for minimization of liquid migration,
controlled surface runoff, minimization of erosion, and prevention of run-on.

Section 7: SUMMARY OF EVALUATION OF ALTERNATIVES

The NYSDEC Division of Hazardous Waste Remediation's Technology Section
provided a list of technologies to be considered at the Pfohl site. Section 4
of the Feasibility Study evaluated these alternatives and this evaluation is
contained in Appendix A of this report. After review of the preliminary
evaluation of technologies performed by the NYSDEC consultant, Camp Dresser &
McKee, the following conclusion was reached by NYSDEC:

"Due primarily to the size of the site and the presence of metal, organic,
tar, radioactive, and dioxin contaminants, the only reasonable treatment
technologies are containment and pumping and treating of the contaminated
groundwater."

At this point in the evaluation of alternatives the.technologies under
consideration were reduced to consideration of cap and containment options that
would achieve the general response actions. The principle general response
actions at the Pfohl Brothers Landfill site are: ' •

solids/soils media containment
aqueous (groundwater and leachate) media containment
aqueous media collectipn/treatment/disposal

Using the yes/no matrix, presented in Table 2 it was determined that a
total of eight possible combinations exist for the three general response
•actions. The combinations represent a range of possible actions that can be
;taken to remediate the site.' The eight combinations listed on Table 2 became
jthe basis for ten remedial action alternatives. The number of-the
alternative(s) associated with each combination of.general response actions are
given in the last line of the table.

; The following Tables ES-1 and ES-2 are a summary comparison of the
jRemedial Alternatives. The first and seventh general response action
'combinations, (no solids containment but aqueous containment and
collection/treatment/disposal) have been presented as two remedial
alternatives. The two additional remedial alternatives (alternatives 2 and 8)
include as key components two other general response actions - institutional
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T A B L E 2

CONCEPTUAL DEVELOPMENT OF REMEDIAL ALTERNATIVES

Key General Response Actlonb Possible Combinations of General Response Actions8

Solids Media Containment

Ground water & leachate
containment

Ground water & leachate
Collection, Treatment and
Disposal

No

No

No

Yes

No

Yes

Yes

No

No

No

No

Yes

Yes

Yes

No

No

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Remedial Alternative Number" 1,2 3 4 5 6 7 8,9 10 1

NOTES:

(a) The yes/no designations indicate if the general response action Is part of the alternative.
(b) The general response actions listed are those which can attain the remedial action objectives for one or more media, as presented

on Table 5.1-1.
(c) The numbers assigned to the remedial alternatives are discussed in Section 5.2.



TABLE 3

PFOHL BROTHERS LANDFILL jvEASIBIHTY STUDY
DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

Alternative No. 1 - No Action
° Groundwater Monitoring
o Maintenance, of existing fencing

Alternative No. 2 - Institutional Controls
° On-site well prohibition, off-site well monitoring
o Zoning and deed regulations, fencing and warning signs, and public education for

; landfill -

Alternative No. 3 - Capping, Ground Water Collection, Treatment, and Disposal, and
Institutional Controls

« On-site well prohibition, off-site well monitoring
° Single Barrier Cap with off-site wetland replacement
° Select Solids/Soils Excavation with On-Site Disposal (for shallow and peripheral

contamination)
° Ground Water collection, on-site metals and organics treatment, and off-site disposal
° Zoning and deed regulations, fencing and warning signs, and public education for

landfill

Alternative No. 4 - Capping with Institutional Controls
° On-site well prohibition, off-site well monitoring
° Single Barrier Cap with off-site wetland replacement
° Select solids/soils excavation with on-site disposal (for shallow and peripheral

contamination)
0 Zoning and deed regulations, fencing and warning signs, and public education for

landfill. '

Alternative No. 5 - Ground Water Collection, Treatment, and Disposal, and Institutional
Controls .

0 On-site well prohibition, off-site well monitoring
0 Zoning and deed regulations, fencing and warning signs, and public education for

landfill
0 Ground water collection, on-site metals and organics treatment, and off-site disposal

Alternative No. 6 - Capping, Ground Water Containment, and Institutional Controls
0 On-site well prohibition, off-site well monitoring
0 Slurry wall containment
0 Single Barrier Cap with off-site wetland replacement

; ° Select landfill solids/soils excavation and on-site disposal (for shallow and peripheral
contamination)

0 Zoning and deed regulations, fencing and warning signs, and public education for
\ landfill

0 Surface Runoff collection, channelization and off-site disposal
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TABLE 3 - ( c o n t ' d )

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY
DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

Alternative No. 7 - Ground Water Containment and Institutional Controls
o On-site well prohibition, off-site well monitoring
» Sluny wall containment
« Zoning and deed regulations, fencing and warning signs, and public education for

lanrffill

Alternative. No. 8 - Ground Water Containment, Leachate Seep Collection, Treatment and
Disposal and Institutional Controls

« Slurry wall containment
® Leachate seep collection, treatment and off-site disposal
• On-site well prohibition, off-site well monitoring
• Zoning and deed regulations, fencing and warning signs, and public education for

landfill

Alternative No. 9 - Ground Water Containment, Collection,'Treatment and Disposal and
Institutional Controls

« Slurry wall containment
• Ground Water collection, on-site metals and organics treatment and off-site disposal
0 Off-site groundwater well monitoring
0 Zoning and deed regulations, fencing and warning signs, and public education for

landfill

Alternative No. 10 - Capping, Ground Water Containment Collection, Treatment and
Disposal and Institutional Controls
"•••"« Slurry wall containment

0 Ground Water extraction, collection on-site metals and organics treatment, abd off-
site disposal

® Single Barrier Cap with on-site wetland replacement
« Select landfill solids/soils excavation and on-site disposal (for shallow and peripheral

contamination)
0
 ; Zoning and- deed regulations, fencing and warning signs, and public education for

landfill

113:75-2-2.4,1
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TABLE ES-1

SUMMARY COMPARISON OF REMEDIAL ALTERNATIVES

I Ultrnntitt 2

iKiimenl Foclor» No Action
Long-term ground water monitoring
Maintenance of existing fence

On-oite well prohibition
Long-term ground water
monitoring _
Zoning and deed rcitrictiono,
fencing and warning signs,
public education

Copping (olngle barrier)
Pauire ground water collection.
On-aite treatment and discharge to
"OTW or ourface walera
On-oite well prohibition
Long-term ground water monitoring
OIT-ailo wetland replacement
Zoning and deed reitricliono, fcncln and
warning oigni, public education
Select soil excavation In peripheral

Capping (tingle barrier)
On-nilo well prohibition
Long-Urm ground water monitoring
OCT-ailo wetland :

replocement
Zoning and deed rectrlcllona, fencing and
warning algtu, public education
Select noil excavation. In peripheral araao

FoiaJvo groocd weter
caSactica on-aba UMUTC
and dlccharge to POTW .
cuifaca wnlcn
Oo-aita will prohlbhlon
Lonfl-term ground crater
monitoring
Zoning and dead
rccUictiona, fencing and
warning algno, public
education

Attainment of Remedial
Action Objectives

No

Short- and Long-Term
EfTcclivencia

LOW
4ot tffc«Uvo la protecting hunun he«llh

and the environment.

LOW-MEDIUM
Inititutloiul conlrblo will txM
reduce- or eliminate the oourco
and aubtcquenl tprcad of
contamination. Often little
efTecttveneDi in eliminiting
pontiblo expoourc pothwayg.

Very effective in protecting human health
ind environment from landfill °oil> and
moderately effective In reducing rinko
rrom all other pootible expomirc
jnlhwnyo.

MEDIUM
Vorf eflectlve In protecting human baolth
and environment f«-m loodflll aoilo. but
only moderately o f * - • t ivo In preventing tho
migrntion of conUimlnatad ground water
and ourf&co watcr/oedimenia.

MEDIUM

protecting human hoatafa ft
anpoouro to landfill ooiln a
ground waUr but U not
affective for other poooIbV
oxpocura polhwaya.

ImpkmcnUbility HIGH
Eaoily Implcmenled - requireo long-Urm
ground waUr monitoring and periodic
maintenance of cxitling fences

HIGH
Eoolly implemented - OB with
all allemalivea coniidcred,
(with exception of All 1)
difficult ico may be encounler«
in implementing inntitulioonl
contrail.

HIGH
Eaolly Implemented oince required
approvalo for the cap arc expected to be
easily obtained.

HKJH
Eaoily Implemented aince approvalo for the
cap and both the ground water and landfill
acceu Inotitutioflal controla are expected to
be utlly obtained.

HIGH
Eaoily implemented dcco
approvplo for ground volt
restriction Inditutioaal co<
and lecchate colltclka oyi
are expected to be cooily
obtained.

UtVrFOIIUtES-t-l.lSl
9/IX/9I ff



TABLE ES-1 (coril.) . . !• ••

SUMMARY COMPARISON OF REMEDIAL ALTERNATIVES

';••.- ..!-.. •.<^yf«1^r,.

* >Sfipt
• '• ;•''• f.'iv^''"

r^ife

Alternalift 7 fVllernatitt 8 AJltrnatitq 9

AiKJjmcnl Factor* • CappiAg(iinjlo barrier)
• Ground water containment alurry wall
• Select toQ cucorttion in peripheral

rcaa

Surface water collection and di>charge
o POTW or surface water
On-iite well prohibition
Long-term ground water monitoring
Zoning and deed reitricliont, fencing
ond warning aigru, public education
Off-oitc wetland replacement

• Ground waler
containment - olurry wall

» On-aite well prohibition
Long-term ground water
monitoring
Zoning ond deed
reitriclioni, fencing and
warning tigru, pubic
education

• Ground water contaimnent-olurry wall
• Ground water and leachate collection,

on-iile treatment and discharge lo
POTW or turfact water
On-aile well prohibition
Long-term ground water monitoring
Zoning and deed retlricliont, fencing
and warning ligni, public education

Ground water containment - olurry wall
and extraction wollt, on
•tile treatment and dtecharge lo POTW of
aurface water
Long-term ground waler monitoring
Zoning and deed rettiictlona, fencing and
warning oigno, public education

Cepplag - (tingle barrUt)
Grooad wuter eoolaAnas
tlurry wall and axlraetlon
wtlla. on-th* treatment and
discharge to POTW ot
surface water
Off-tile wetland rtflaceme
Sd«c( iwfl ocaTBtba In
peripheral areaa
Zoning and deed
reitncliona, fencing and
warning aijni, public
education

:ull Attainment of
lemeditl Action Objectives

ES NO NO NO YES

>ort- ond Long-Term
ffeclivcnetB

MEDIUM-HIGH
Very effective In protecting human health

nd environment from landfill oolli and
ffeclive In minimizing the migration of
ontamlnal«d groundwatcr and leachate
onUminalion of iurf»co wttcr .

MEDIUM
Jot effective In protecting
lurrun health and environment
rom landfill aoila. Moderate]

affective In reducing riiki
rom contaminated ground

water and aurface water
aedimentt.

MEDIUM
Moderately protective of human health
and environment from ground water ond
uchale but not protective of continued

riik from expoiure to landfill aoila.

MEDIUM
Relatively high degree of offootlveau In
protecting human health and environment
from contaminated ground water. Not
effective la protecting human health end
environment from expoaure to landfill aoilo.

HtOH
Highly affective In rrdnlmk
rltta from all exposure
pothwayt.

Impltmenlabilily MODERATE-HIGH
Construction of alurry wall may cncounle

«nti«J dlfTiculues w/underground pipln
and high water table. Approvals for
tlurry wall and ground water are expecte<
lo tx obtained relatively uiily.

MODERATE-HIGH
ConBtruclion of Blurry well
may encounter potential
difficultiea w/undcrground
piping and high water table.
Approvali for alurry wall are
expected lo b« obtained .
relatively eaaily. ', :

MODERATE-HIGH
See commenta under Alternative 7.

MODERATE-HIGH
See commenU under Alternative 7.

MODERATtHIGH
See comment under
Alternative 6.



T.blo ES-1

COMPARISON OF SELECTED REMEDIAL ALTERNATIVES

AtMumcni
Facto*

1. Compliance viih ARAJU

2. Protection of Human Hulih
fntt the Environment

3. Shorl-Unn cflcctlvcncil.

4. Lon|-Urm cfTcclIvcncM arW
fl nruncnct.

3. EUducUonlnToKlciry,
Mobility end Volume

6. Imp It me nubility ,

|7. Con

Remtdiaj Alternative* Whieb Underwent DoUileo1 Evaluation

Jtfmellvf 1 I

Lorij Urm (round waur l

cnofuiorinj
Meinucunce of tucdna fence

o»e not RIM* cH4mJa*l-cpoclft4
AJCAJU. Action aw* loceuon-cf>*cir»e
AJLARe do not apply.'

'o reduction In rtak* lo human huhh
nd (he environment.

Only minimal rtik lo worker* end (he
ornmunily during ground weur

Mmpl'me.

High reilduel rioh. tU>k contra!

mini mil.

lure It no traabR9rd proc<M Urvolvsi
en4 cubK^uenUy DO reduction la
loxJclijr, fnoblliiy and volum« of
conUminatcd m*dU.
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controls and leachate seep collection/treatment/disposal, respectively. These
additional alternatives were added because the evaluation indicated these
response actions have some benefit toward.achieving remedial action objectives,
even though they could not, by themselves8,- adequately satisfy the RAOs.

From the eight combinations of general response actions, ten remedial
alternatives have been developed. The main components of the ten remedial
alternative are listed in tabular form on Table 3.-

Alternatives 2, 3, 4 and 5 were rejected because they do not provide for
groundwater and leachate seep protection. Alternatives 7, 8 and 9 were
rejected because they do .not provide for solid media containment. Alternatives
6 and 10 were carried forward to a more detailed evaluation along with the No
Action alternative. The only difference between alternatives & and 10 is the
collection, treatment and disposal of groundwater in alternative 10 as opposed
to simple containment of groundwater proposed by 6. Ultimately, Alternative 10
was selected as the preferred remedy due to the necessity of providing an
upward groundwater gradient in the contained landfill area, to control
contaminant migration from the source area into the environment.

The following chart, taken from a USEPA guidance titled "Conducting
Remedial Investigation/Feasibility Studies for CERCLA Municipal Landfill
Sites", further illustrates accepted closure procedures for major landfills.

The Remedial Action Objectives detailed on this chart,are the same as
those outlined in Section 6 for the Pfohl Brothers Landfill. The RAO's are
achieved at the Pfohl Brothers Landfill in the following manner:

A cap was selected to reduce infiltration and prevent direct contract with
the waste and soils. Consistent with 6NYCRR Part 360 regulations, .a
single barrier cap was selected.

The remediation of hot spots has been separated into an .IRM and steps are
currently being taken to implement this action.

The control of contaminated groundwater and leachate is by a vertical
barrier, in this case a slurry wail.

The pumping and treatment of contaminated groundwater is intended to
provide an inward flow of clean water.into the landfill area. Both
chemical treatment for metals precipitation and physical treatment for
adsorption of organics will be provided as necessary to meet discharge
requirements.

Initially the landfill gas venting system will be a passive system of pipe
vents. Should monitoring of these vents indicate a potential health or
nuisance problem the system can be readily upgraded to an active system
where vent gasses are collected and treated before release to the
atmosphere. . •

Section 8: SUMMARY OF THE STATES PREfKKKZD ALTERHflTIVK -
CONCEPTUAL DESIGN
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The remedy for this site has three major components, a low .permeability
slurry wall, single barrier cap and leachate collection and treatment.

Slurry Wall Containment System: A slurry wall is simply a trench
excavated through the native alluvial materials, which will be backfilled with
a low permeability bentonite clay/soil/slurry mixture. The trench will be
excavated into the low permeability clay and till deposits underlying the site.
To prevent lateral migration of contaminants in the groundwater the slurry
wall, a physical containment system, would encircle areas B and C of the
landfill and intersect with the landfill cap system at the surface. Should it
be possible to consolidate the waste at this site into a smaller area, the
slurry wall would surround this smaller area.

Special conditions and procedures arising from the physical location of
the slurry wall will need to be incorporated into its construction. The
crossing of underground pipelines; work in the high voltage transmission line
right of way; as well as installation below the water table, near and across
major highways, and adjacent to Aero Lake and other wetlands will require
special attention during the design phase. Lateral migration prevention
measures other than the slurry wall may be necessitated by the physical
location of the waste boundary in certain of these areas and equivalent
measures may be substituted at the approval of the NYSDEC. These alternative
barriers could include grouted sheet piling, concrete walls, or barrier drains,
all of which would provide a level of containment consistent with a slurry
wall.

Select excavation of soils and landfill material will occur at the
periphery of the landfill where practical. The objective of this excavation
will be to consolidate landfill waste such that the most cost effective remedy
can be implemented, while maintaining a balance with community acceptance and
health and safety considerations. Special consideration will be given to
moving waste away from those residences and properties adjoining the landfill
as well as the adjacent wetlands, in order to minimize impacts on both areas.
Future beneficial use of the site (i.e., parklands or other public access) will
also be taken into account when a determination is made on the final contouring

" of the site surface. Consideration will be given to consolidating sediments
from adjacent areas into the landfill if they exceed the Division of Fish and
Wildlife Sediment Criteria and it is deemed necessary by the Division of Fish
and Wildlife to protect the environment.

It is recognized, that in consolidating the waste into a smaller area, a
lower cost remedy may be achieved. The slope contours could be created with
the waste and steeper slopes could be constructed. The reduced surface area of
the cap and reduced perimeter length would reduce both the cap and slurry wall
costs. However, the trade-offs with community acceptance, visual impact,
future beneficial uses of the site and the implementability of dust controls
and other issues related to worker and community health and safety in the
vicinity of homes and major roadways need to be balanced against these
potential cost reduction measures.

Any drums, drum remnants, radioactive materials or phenolic tars *•
encountered during construction will be consolidated, segregated and disposed
or stored in accordance with the procedures implemented during the Interim
Remedial Measures (IRM) at this site. Additionally, any material temporarily
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stored at the site will be further evaluated with respect to permanent
treatment or disposal. This includes material stored during the IRM as well as
any consolidated material resulting from the remedial construction activities
for the landfill.

LANDFILL CAP

:' The landfill cap system detailed below was chosen to (1) eliminate the
infiltration of precipitation into the landfilled waste materials, (2) prevent
.erosion of contaminated soils and (3) to prevent the direct contact by both
people and wildlife with the waste..

•• The landfill cap will comply with the substantive requirements of the
6NYCRR Part 360 regulations for Solid Waste Management Facilities. The Subpart
360-2.13 of this regulation pertains to cap construction materials and
requirements.

The landfill cap will cover the'entire area of waste deposition, extending
beyond the slurry wall containment system. Surface run-off and water from the
drainage layer of the cap will be channeled to the north in Area B of the site
and to the southeast in Area C of the site with discharge ultimately to Aero
Lake and Ellicott Creek. The contouring of the landscape and placement of
structures at the surface will be designed, to the extent possible, to be
compatible with any future beneficial uses of the site which may be identified
by local government and which will not adversely impact the landfill
containment system. A barrier/buffer zone between the landfill cap and
adjacent properties will be created. The limits of the cap will be determined
by the area of waste consolidation possible at the site with a preference given
to removing waste from areas adjacent to current residences and wetlands areas.

The components of the landfill cap will be, as required by 6NYCRR Part
360-2.13, and are presented here, in order, starting from the existing landfill
surface to the surface of the cap. (also see Figure 2):

.a* A minimum 12 inch compacted layer, this layer may be constructed
utilizing some or all of the following: consolidated waste soils,
"clean fill" brought to the site or C&D material brought to the site.
This material will be used to create appropriate landfill slopes and
contours and may range from a minimum of 12 inches to several feet in
thickness. It is likely that a combination of all of the above
sources of fill will be utilized in contouring the landfill.

b. A gas venting layer consisting of 12 inches of graded stone (or an
equivalent geotextile gas venting material) combined with piping to

! vent the gas to the atmosphere.

| c. The low permeability barrier layer. This will consist either of an
| 18 inch low permeability soil layer (clay) constructed to minimize

. precipitation into the landfill. The clay must_have a maximum
'remolded coefficient of permeability of 1 x 10 cm/second. This
material must be placed on a slope of no less than four percent to
promote positive drainage and at a maximum slope of 33 percent to
minimize erosion.
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A geomembrane, typically a high density polyethylene material (HDPE),
may be used as an alternative to the low permeability soil layer. It
must have a maximum coefficient of permeability of 1 x 10
centimeters per second, chemical and physical resistance to materials
it may come in contact with and accommodate the expected forces and
stresses caused by installation, settlement and weather. The minimum
thickness of the geomembrane will be 40 mils. It is anticipated that
for this landfill cap a geomembrane system will be utilized due to
the large quantity of clay otherwise required.

d. A drainage layer which will have a minimum hydraulic conductivity .of
2 x 10 cm/sec and a final bottom slope of two percent after
settlement and subsidence will be used to drain precipitation which
percolates into the soil of the cap. Water removed by this layer
will be transmitted to a perimeter drain system, and then discharged
to surface water.

This drainage layer will consist of either a six inch layer of
crushed stone and conveyance piping or a geosynthetic drainage
membrane designed to perform the equivalent function of the 6 inch
stone drainage layer.

e. A minimum 24 inch barrier protection layer of soil must be installed
above the low permeability cover. Material specifications,
installation methods and compaction specifications must be adequate
to protect the geomembrane barrier layer from frost and thaw damage,
root penetration, to resist erosion and to be stable on the final
cover design slopes. Consideration .should also be given to the
prevention of burrowing by animals down to the geomembrane.

f - A minimum 6 inch topsoil layer must be designed and constructed to
maintain vegetative growth over the landfill. A thicker layer of
topsoil may be required if the post-closure site use warrants a
thicker layer.

The landfill cap construction will have to take into account the important
features in the neighboring physical setting. Water will have to be channeled
away from adjacent residences and streets. The eastern border of the site will
have to conform to the New York State Department of Transportation Transit Road
improvement project. New power lines and towers are to be erected west of Area
B and the cap and slurry wall need to be tailored to minimize interference with
this project. The impact of the cap on the neighboring wetlands has to be
minimized and should wetland area need to be reduced, they will have to be
reestablished on adjacent property. Any wetland encroachment will comply with
the US Army Corps of Engineers determination as to any wetlands modification,
elimination or replacement.

A consideration in constructing the cap is the use of "construction and
demolition debris" (C&D) for fill to create the elevations and contours
required at the site for cap construction. The intent in substituting this
material to replace clean soil for contouring the landfill is to reduce the
cost of the cap and minimize the commitment of this natural resource. Normally
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a fee is charged for receiving construction and demolition debris and any fee
collection could be used to offset the cost of remediation.

The technical challenge in utilizing this material will be to create
stable, compact, and non-degradable slopes and elevations from the widely
varying material. The desired results may be achieved by limiting some of the
types of materials typically contained in construction and demolition debris.

Some materials such as debris with high percentages of vegetative, material
may degrade over time and cause sagging of the cap elevation or slope. Some
settling of any capping system is anticipated in the design. The use of C&D
will be taken into account when designing the cap and placement of the material
will be limited, as necessary, to avoid any unacceptable settlements. In
addition some materials, such as large amounts of vegetation or drywall, can
over time emit nuisance odors. Because of potential construction, maintenance,
and public health problems, use of these types of materials will be held to a
minimum. Although the use of construction and demolition debris may present
some technical problems, its use can be managed and implemented at a
substantial benefit. Since this is the case, we consider the use of controlled
volumes and compositions of construction and demolition debris to be a probable
component in the contouring fill used at this site.

LEfiCHRTB COLLECTIOK, TREMHEMT AHD DISPOSAL

Groundwater, now considered leachate, present within the site area
contained by the slurry wall will be collected by a series of extraction wells
or equivalent means. Due to the relatively low saturated thickness and lack of
recharge available to the contained area, the extraction rates will be low.
Extracting leachate from within the contained landfill area will induce
groundwater flow toward the extraction wells, eliminating the outward migration
of contaminants into either the bedrock or adjacent portions of the alluvial
aquifer.

The extraction wells or equivalent system will be located throughout the
site in order to collect the leachate -uniformly across the site. The leachate
will be collected from the wells to a central location and treated as necessary
to meet the appropriate permit requirements for its discharge. The treatment
may include a precipitation/settling/filtration process for metals removal
followed by a physical/chemical process for removal of organic constituents.
jOther types of appropriate technologies may be considered in order to meet
discharge requirements. Two options exist for discharge of the treated
'leachate. The treated water will be discharged either to the local Public
Owned Treatment Works (POTW) or nearby surface waters. The preferred method is
;discharge to the Cheektowaga sewer system for conveyance to the treatment
;facilities of the Erie County Sewer Authority, following any necessary
; pretreatment on site. . • .

INSTITUTIONAL COHTROL

Access restrictions at landfill sites are intended to prevent or reduce
exposure to on-site contamination. They include actions such as fencing,
signage, and property deed covenants to prevent development of the site or use
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of groundwater below the site. Access restrictions may also be used to protect
the integrity of the landfill cap system.

At the Pfohl Brothers Landfill site the objective will be to limit
subsurface excavation, prevent vehicular traffic (including off-road vehicles
arid dirt bikes), and groundwater use. Although fencing of the entire site will
not be required, it may be necessary, if areas cannot be restricted by
plantings of tree barriers or use of berms. The tree barriers will be designed
to limit vehicular traffic access with gates necessary to allow maintenance
access to the site.

The NYCRR Part 360 landfill closure process will provide adequate
protection to isolate the radioactive materials located at this site from the
environment. It meets the U.S. Nuclear Regulatory Commission (USNRC)
regulations for on site disposal of these materials. However, deed
restrictions on subsequent land use'are recommended should the landfill remedy
change in the future. The NYSDEC will pursue enactment of these restrictions
with the appropriate authority.

Signs will be posted on the site to advise people that intrusive
activities into the soils are-not allowed. This warning will serve to prevent
potential damage to the buried geomembrane or filter fabric.

OPERATION AND MAINTENANCE

As a part of the long term monitoring program at this site, water level
measurements as well as analyses of groundwater samples 'will be used to
determine if the remedial action is achieving its intended goals. These
measurements and groundwater samples will be taken from existing monitoring
wells in the vicinity of the site. If additional monitoring wells are
determined to be necessary, they will be added during the remedial design
phase. The Remedial Design will include provisions for the regular Operation
and Maintenance (O&M) of the components of the remedial action once it is in
place. This will include regular inspections (and repair when necessary) of
the soil cap to monitor for erosion and/or settling. These inspections may be
;incorporated into the regular maintenance of the landfill. In addition, the
remedial design will include provisions for the O&M of the groundwater -pumping
and treatment system.

FIVE YEAR REVIEW . .

A periodic review, at least every five years, at sites where the remedial
action leaves hazardous wastes, pollutants or contaminants is required. At
;this site substances remain on site above levels that allow for unrestricted
use and unlimited exposure for human and environmental receptors. If the
periodic review shows that the remedy is no longer protective of human health
and the environment, additional action will be evaluated and taken to mitigate
the threat. . .
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4.0 DEVELOPMENT OF TECHNOLOGY TYPES AND PROCESS OPTIONS

4.1 GENERALIIESPQNSE ACTONS •
• ''• «•"*•»"••• • T"T TTJ1 — I II • H^̂ BHMbdU î̂ M W I • r'-TI' •! I • ^ ^

General Respoose Actions ore categories of 'setivitjes s&iefc a-e applied to^Tis^ maedi&ion of

contaminated sites. The remedial action objective developed for § she dictate whlc& geseral response

actions should be undertaken. Within each genera] respoese aedon (other thsa No Actioa) are several

technology types and process options.

The general response actions identified for the Ffbhl Brothers Landfill she which will meet &e remedial

jiction objectives for the site or will provide a baseline 'against which actions may b« compared consist

of she following:

- This response is always identified for the purpose of establishing a baseline with which to

compare other general response actions. There are no preventative or corrective actions taken as a result

of this general response action, however, monitoring of the cooumin&ion may be prescribed.

Institutional Controls - These utilize actions which control contact with the contamination rather than

remediating the contamination itself. These actions may be physical, such 25 fences or barriers, or legal

such as deed restrictions, zoning changes or security restricted access.

Containment - As a general response action, containment prevents risk to human health and the

environment by restricting contact to or migration of the contaminants via the soil, water or air pathways.

A number of technologies and different materials are available for use in establishing migration barriers.

Removal /Collection - This response action physically removes or collects the existing contaminated media

from the site. Other response actions are usually necessary in order to achieve remedial action goals and

objectives for the removed or collected media. Collection and removal of solids/soils media is often

associated with source control activities and eventually reduces contaminant concentrations in the

surrounding surface water, ground water, biota and air media. Collection or removal actions in water

and air media do not prevent continued migration of contaminants in those media, but do typically
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intercept the most contaminated porticos of those oedia. Collection actions which completely intercept

their respective media would be considered containment general response actions.

- These actions involve removil of the contaminant from the comamlnMod madia or iteration

of At cofltaminanL The result is a reduoioa la mobility, volume or touchy of fh& ccottmiaant. This

general response ection is esuaJly preferred unless she or continminanl -specific difirsciaristics make it

unrealistic.

Disposed /Discharge - This genera] response action involves fee transfer of contaminated media,

concentmed contaminants, related or treated materials to a she reserved for long term storage of such

materials or to an appropriate location. .Disposal shes are strictly regulated in operation and the types

of materials that they may accept.

The genera] response actions presented above provide the basis for identifying technology types and

process options specific for the she, which are subsequently screened for technical feasibility.

4.2 DETERMINATION OF THE VOLUMES AND AREAS OF CONTAMTNATED MEDIA

In order to apply the general response actions, an initial assessment of the quantity of contaminated media

is necessary. This section describes the methods used to estimate quantities of soil/solids/sediments and

ground water/1 eachate/surface water.

4.2.1 LANDFILL SOE /̂SOLEDS/SEDIMENTS

Based on information presented in the RI Report, h appears that contaminated soils and solids are located

throughout the landfill. Thus, in calculating the volume of contaminated landfill soils and solids, it was

assumed that all of the fill material is contaminated.

Sheet No. 1 in me RI report shows an AutoCAD-generated contour map depicting the depth of fill in the

landfill based on soil boring data collected during the installation of the monitoring weJls and excavation

of test pits. This map was used in developing fill volumes and areas; the AutoCAD software package

was used to calculate areas. Then based on the area and average depth, volumes of fill material were
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wi&ia sash eoa&mr isterveJ aid &ea tolled. Total area for seeb geographical esbdivisioa,

overage feicksess of ffll S£2sria3, Esd seed votes* of 311 saaeriaJ, ore presesed k TeMe 4.1-1.

TABLE 4.M

ESTIMATED VOLUME OF CONTAMINATED LANDFILL SOUDS AMD SOILS

AreaB

AreaC

Total

Area
(ecres)

75

.42

122

Ave
TfciekB^s

(ft)

11.7

12.4

Vdeme
(ey)

51,410,110

_J232J^J

2,147^70

Volumes of contaminated sediments from Aero Greet and the draiaage ditches are t^pected Co be a

Ifraction of the contaminated soils and are estimated at an additional 200 cubic yards. This volume

igstisute is based on assuming tfast sedimeats are eonumioatfid to a depth of 0.5 feet aad &ree fe& wide

over a combined cree^ and ditch length of 3,600 feet.

GROUND WATER^EACHATE/SURTACE WATER

Based on ground vyater sampling results collected to date, ao gignificaat/coaceatrst^ grousd

plumes have been identified in the area. Data collected under the proposed Ph&e 0 Remedial

Investigation will allow for a determination to be made on the volume of cost&aio&ed ground water.

It is currently estimaied that the volume of water within the site is 15,000,000 cubic feet.

•:*/?'

43 CRITERIA FOR SCREENING OF GENERAL RESPONSE^DSCHNQLOGIES
PROCESS PJPT1QMS

For each of the general response actions identified in Section 4.1, &ere exists a aumbsr of potentially

effective technologies applicable to each medium of interest. These remedial technologies aad associated

process options are identified in the following sections and are initially screened oa me basis of technical

feasibility.
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The evaluation of the technical feasIbDiry of a tecfcaotogy or procsss optioa fe baaed prinwrily Bpon the

she conditions and the characteristics of fte wmta oa fee site. A tddusoiofy/procms opdoa that cannot

be Implemented bai«f oo these criteria fe elimiimfid from further gvshmtoo.

4 J.I LANDFILL K)UDS/SOILS AND SSDIMSKTS

Table 4.3-1 summariLes &e geaera! response te±so3ogies e&d process options i&stified for the landfiJl

golidt/soiU and B«dimeots madia, provides a brief deso^tkjaof ^ch tediBology/proc^s optioa, sad lists

the results of the technical feasibility screening.

4JJ GROUND WATER AND LEACHATE

Table 4.3-2 summarizes the general response technologies and process options identified for the ground

water and leichste media, provides a brief description of each technology/process option, sad lists the

results of the technical feasibility screening.

4.4 IDENTIFICATION AND INITIAL SCREENING OF REMEDIAL TECHNOLOGIES AND
PROCESS OPTIONS

In Section 4.3, the technical feasibility of &e general response technologies were determined. In this

section, the process options associated with these technically feasible technologies are evaluated relative

to each other and screened in terms of their ability to meet medium-specific remedial action objectives,

their short- and long-term effectiveness, and their impleraentabiliry. Each of the evaluation criterion is

described below:

Ability to meet remedial action objectives - Specific process options that have been identified should be

evaluated on their ability to meet remedial action objectives relative to other process options within the

same technology type.
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TABLE 4.3 I
PFOHL BROTHERS LANDFILL FEASIBILrTY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
LANDRLL SOLIDS/SOIL AND SEDIMENTS

RESPONSE ACTION
• Remedial Technology

- Proems Option
Description Screening Slrtu*

NO ACTION No remediation of. hazards present on site.
Monitoring may occur.

Technically loipkregulable
fiw

iNsmrrnoNAL CONTROLS
• Lmd lite Contrail

- Deed Restrictions

- Zoning Change

« Feoctog

• Written Warnings

Restrictive covensoto raj AKB&O to the UsuaSfill
property. Include*) limitations oa excavation
and baacments in contaminated aolids/eoils

Technically In

Zoning ckongv, eaSivsJsuslFBljva ooasmt order,
or judkiol order prohibiting certain land uses.

Restrict general public from ca-site hazards

Tec&okally

signs ki ores to warn local
ciliuno of landfill hazards

Tedmknlly

May to

hi p?eo3

fej ^2s tiis.

CONTAINMENT ACTIONS

« Ccppiog

- Native Soil Cap

Siagfe Barrier Cop

- Contpooite Borrm Cq>

Reduce enpo^ire do, cad ongrstioa of
coataminfllcd ntnlerials through use of n
soil cap.

JOT efea
linnr,

Utilise nrallip9e loywo of BtasJiQ for tfcs
. euch as *oil, •ynttceflic*, catd coocrvie.

£3 clay, ftoaibte
or ooacrele-baaod

Technically

TerfeakalSy

TecfenicoJIy

AKwwa CSK& of ga eafeafesg fesSf&s&ia* to
s bsatM!

ka baks psttej to

fex owao H7SDBC

htgfe votaaw of dcea
na*6ff. Wests NYSDBC ccppisig critena.

i Brb>m»n.»T* > i.



TABLE 4J-I (cont.)
PFOHL BROTHERS LANDFILL FEASBBILlTnf STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGfES
LANDOTLL SQLIUS/SOHL AND SEBBMENTS

RESPONSE ACTBON
0 Remedial Technology

- Process Op4ioa
Screening Slate

- Supercritical Waler
Omdolion

Low "TetRjptt orwrs Tttarssa!

Air Stripping/ Mfccfeeakal
Aerolioa

- Soil Wodhing

jkreri eusywndsd otd dissolved
toorgonk end orgcnk materials by

ia Q high-tontpcrorure, high prcaaure,
eavironmenl.

volotilizotion of crgenko from CXM!
cthkving eoil comfmelioa

Volalilcs con be destroyed in ca

Medcsukol ooratica of soils to remove volatile
organics ,

Orgcak; coJvcnlB are mined witfe coils to enlred
orgesuc oontaminants. Liquid waste is
produced.

Uca of jHJ323»foaa
(KPBO) ssd dimetliyl raiifoawfa to jScc
lialogeaaited orgcnic corujtoaasfc,
fflumbara of oonJoak produrts.

largo

Technkally

Technically

Tecbaicolly

TecfesikoJty

ba

croJo PCBa SK& PAHa.
Nca-voisJj&s oosjsosaals ore czo3

witSs Q

OtKXffiTQ tRD (

Wffl



TABLE 4J-I (omt.)
PFOML BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDSAL TECHNOLOGIES
HANBFUILIL SOyUDS/SOHIL AND5 SEDJDMENTS

RESIFONSE ACTION
° Remedial Technology

- Process

Thermal TreotsttsnH

• Rotary Kiln

Multiple Hearth

- Pyrofyais

Bed

TfewntaJ tneototaatfl coilo by
fetwizwn4al!y midling

•tesigned for muform beat Jrcngfer.

Wooto aisjacteti) jmto fetrf bed of oand where
combustion oocun.

Woate usjected into a vortkol
containing a series of col id. Oat hearths.

ctnsvsrojca of crgeak aoteriaS t
colid, Ikpitd. craH gocsouQ ctraqmiteaits in on
onygen

tllbtirmai ircdjotkna teaytraaS 8Sra sad of Ih« viei
qwctruna for tttenral c&edncctica.

Tecfentcally

Technkolly

TechokalDy

TecfemcoIISy

E3UTO



TABLE 4.3-1 (cow.)
PFOHL BROTHERS LANDFILL FEASIBfLrtY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
LANBfflLL SOLBDS/SOBL AND SEDIMENTS

RESPONSE ACTION
0 Remedial Technology

- Process Option
Screening Stetes

PbotolysiB/UV

Biological Treoimnnt

- Aerobic

- Aasorofek

reactions rajfwsrimg the
obsojptkai of light ercqjy. generally frost
sonlight ea natural comdilkms. Because light
data ntcl pwrtrato very far into coila.
pJto4odlegTtid!ffiJio« of contaminated soils is
limited to coil purfeceo.

Technically Ody £>iecgM3 for earfbcs otii

ESEJJ Its

NeJrieato eaai cocuferfrotBa, each as methaies.
ere Enjcctad ialo soils to stimulate biological
destruction of oonlominantn.

CcssstetrsSe CEcSi BS ta^toto io eddad to
eubosrfeoa. Asserobic bccteria are utimulated
to degrcafca ctitorinctoS

Tochsiicclly

Techntcally

DISPOSAL ACTIONS

• OfTsito

- RCRA Sublitk C

Onsite

Dispocal of COTilominaJstS etwl c3 offsite RCRA
"C- LowSfill.

of trowed coikfio/eoiSo d en RCRA

a ooassireciioa of ea oraito
oontoinntant vessel (RCRA IcroSfil!) or a
Subtitle D veasel Jw the dicpoaal of
contaminated otsteriolo.

Tectakclly

TecteaknISy

TcdkakaJlly
eacarc^d. Bitctiag eato

So feo maaauvied. WoeAfl fee dSffkalt

JoosJioa wk&iffl lOO-yesr flood



TABLE 4.3-1 (oonl.)
PFOHL.BROnTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOG8ES
LANBFfllLL SOLDIJS/SO&L AND SEDBMENTS

RESPONSE AOTON
° Remedial Technology

- Process Ojrtkw
Steto

INSFTU TREATMENT

- Vcgwr
• Thermally

Vopor EatrccJioa

Rcdto Freqwsascy
Healing

- Vitrification

- Soil Flushing

Vertical! 07 Gboritxmiall vemta eradl Do eslrtxS
ooutcaaMECicd coil goo end votoliliaa
oiwilamJnasI reoidunls frwa coilo. Steam/hoi
goo can ha uced to enhofcce vololilidlion.

Etarfrwteo cure pJcosdl aa cwstosiisatod eoilo.
RF efflCTTjy field tteotti etnlo end volotilinci
cmttoniaDEmlU) whkh ara collected in vento or e(
dfca owrfcoe.

ore pfcoed KS owl Gscrfl cwinan! in
emi to ciresis retnoiivta heating.

Soil eventuolly DraBlo, oargiznico oro voloiiliuod
SKT iiiecSiroyed aitd utorgaoica ora dissolved
within vitrified mass.

S«rfcctori coiotcom oo gtaradlc&d
coatBtnioated coilo end elutriate ia bfrwighJ to
Iho ourfcoe for removal, rccircuJotkjn or on-site
Irtafment ood mnjec<ioa. Antenobk few
removol oj come orgonico.

TecJmicnily

Tcctmkally

Tedbikally

Kkrt

OOCCOTO. Ixaic nsf fby£ics2Jc



TABLE 4.3-2 (com.)
PFOHL BROTHERS LANDFILL FEASSBIL&TV STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GROUND WATER AND LEAOSATE

RESPONSE ACTION
» Remedial Technology

- Process Option
Description Screening Status

CONTAINMENT ACTIONS

° Hydrrailic Controls

- Passive Drainfields

- EiUractfofi Wells

0 Physical Controls

- Slurry Walls

- Groat Curtain

- Sheet Piling

Use of on interceptor trench
containing perforated pipe and
gravel lor collection of ground
water or le&dhate which 5s pumped
to the surface. Trench is located
downgTEdiem! of site.

Capture ground watfer In the
shallow aquifer using a series of
pumping wells which pump at high
enough rotes to reverse enisling
hydraulic gradient.

Bentonite-fliled trench. Reduces
permeability and restricts ground
water flow.

Broject groufl into soil to harden
soils and form on impermeable
wall.

Metal shoefci are driven into
bedrock to form an impermeable

Technically Implementabie

Technically Implementabie

Technically Implesnsettsfblle

Technically Impiementable

fea trusted
discharge
coukl

conceaia dartag
£238 aaffisly csoy bs a

Co

BmotdU b mdky coils o? el
than 30 feet.

i oa\ps»oxuTi- \ i New



TABLE 4.3-2
PFOHL BROTHERS LANDF5LL FEASIBILITY STUDY

BDENT1F8CAT1ION AND SCREENING OF REMEDIAL TECHNOLOGIES
GROUNB WATER ANHP LEAOflATB

RESTONSE AOTON
® Remedial Technology

- Process Optron
Description Screening Status

NO ACTON No removal! or reduction of risks
frown ground water or lleochate.
Continue monitoring of ground
water aitd Beachate.

Technically Jmplemetsleble Tttfe qjrtfoa to bssa related

INSTITUTIONAL ACTIONS

° Water Use Controls

- Well Permit Regulation

- Inspect and Seal Existing
Wells

- Point of Use Treatment

Publk Eduoatoro

Regulate drilling of nero wells in
contaminated shallow cquifer.

Voluntary ebamSonmsrrt of existing
shallow wdls in contJuninaled
areas. Properly seal bedrock wdls
to prevent downward contaminant
migration.

Provide individual wsJer treatment
systems to all potentially affected
well water systems.

Increase public Qwarwcsc of she
conditions ortd (remedies (through .
meetings, written notices, and
news releases.

Technically

Technically

b (Sib ETKD okte
CWSITOEO

023d
to gKne^Htl Bnsmca otmtect

TechnkdlSy Eim^lemestiribl 0*ro\rMs fecss

-VI



TABLE 4.3-2 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GKOUNB WATER ANH LEACI8ATE

RESTONSE ACTION
• Remedial Technology

- Process Option
Description Screening Status Comments

TREATMENT ACTIONS
0 Biological

- Activated

- Activsjed Sludge and
Powdered Activated
Carbon

- Aeration Tank

- Aerobic Fined Film

- AneeroWc Fined Film

- Aerobic/Anaerobic Fiaed
Film

Treat ground wster/leschcte using
bacteria and other microbes in an
cerated tank with biomass
recirculatknt.

Treat ground water/leachate terith
microbes and powdered activated
carbon in the same reactor.

Biological! treatment by microbes
in on aerated JanJt with no
recirculatton.

Microbes dtached to an inert
media provide organic contaminant
removal under aerobic conditions.

Microbes attached to an Unrest
media provide organic contaminant
removal under anaerobic
conditions.

Microbes dtsdied to m inert
media provide organic contaminant
removal under spatially segregated
oerobic and anaerobic nones.

Technically Unimplementable

Technically Unimplemerstsble

Technically Unimplement&ible

Technically implementable

Technically

Technically

Org&ntc ootitpowtd
weak to support a viebta
populdbn. Does not otmtjrfddy

crts

contannin^r^s. Does not oon^
treafncm! of bmrgnntc

microbisi

. BncMortaS mgiaSa

organic compomrf

Not i^pllkcirfe fer WZ^SJB wKh tow
compound concentrations.



s

•TABLE 4.3-2 (ami.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

BDENTJF1CATJON AND SCREEN8NG OF REMEDDAL TECHNOLOGIES
GROUNB* WATER AND LEAOQATE

RESPONSE AOTON
° Remedial Technology

- Process Oplk>n

- Trickling Fillers

Description

J A - I ' J -ML.-...U M - l - l . j I i .

Similar to o fined film aerobic
process.

Screening Status

Technically Emplementabte PtosafiWIe q^kdhm for reastswteg csma
orgtmka. No? qpptkdtSte for kccrgcaka

Physical/Chemical

- Activated Cartwn

Air Sertpping/Sjeam
Stripping

- Alkaline Destruction

- Chclstkm

Grander cctlvs?ed carfeon is used
to £dsod> organic contaminants.
Sp£« coribon is fegenaraJed .and
covtcesntiroted. Contaminants are
destroyed or (rested.

ABB- osr steam fa used to strep
vodsJile organic contpouftds from
ground watesr/lcschzite. Vz^wr
phase streams ore treated for
concesKtroted contaminant removal
or destruction.

Remove Inorganic otmstlitueetts by
raising pM to high values.

Remove IrtorgrmJc constHuesits by
raising pH to high values.'

Chddting ngesrts are used for
heavy metal removal.

Technically Dmplementable

Technically Bmpletmentable

Technically Unlmplememablle

Technically Unimplement&ble

riogy fo?
organic). Me&ySests dhterttte to

No? o tedte&jgy CK2 to OOK

rateted
c2 (fitto oto.

te swrt pwwaa fo?
. Only sowis inorganics



TABLE 4 .3-2 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFBCATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GROUND WATER ANB LEACHATO

RESPONSE ACTHON
° Remedial Technology

- Process Opteon
Description Screening Status

- Bottom Sealing

- Capping

Preverfl vertical migreJfon of
contaminants using a horizontal
layer off impermeable material
injected beneath contaminated area.

Install a property designed cap
over the site. Cap could be
asphalt/concrete, clay, synthetic or
multi-layered.

Technically 9mplememd>le

Technically ImpJeroentsble

To b$
c

fa seas
iesdflll te dts^a. E^ay

to
era dSfffcelt to

aShavM casd
oquirees.

COLLECTION ACTIONS

0 Hydraulic Collection

- Passive Drainfields Water is collected in a trench
containing performed pipe and
gravel, and is pumped to the
surface.

An array of wdls is used to pump
out ground water.

Technically fn^plemerttebte

safety may
in

Technically Umptementable

a concern

a sea.
oa tedivkted t^lg oa fea vcrfs^
oo3!ectkm efferte to dksired



TABLE 4.3-2 (pont.)
PFOHL BROTHERS LANOFBLL FEASIBILtTY' STUDY

BDENTSFICATION AND SCREEN8NG OF REMEDIAL TECHNOLOGIES
GROUND WATER AND LEAOHATE

RESPONSE ACTION
• Remedial Technology

- Process Option
Description Screening Status Conmss&a

- Ancsrobic Digester/Tank

- Combined! Biological

- Fluidtzed) Bed Reector

- Bn-siru Btodegrcdatton

- Land Treatment

- Rock Resfl FJJters

Sequencing
Reactors

Organic oorctaminairts are removed
on on oneerobic digester.

aerobic and anaerobic
microbes ore used Cor treatment.

cttcdied to n flucdized
bed of inert media provide organic
contaminant removal.

in the soil are
used for Ibiodegrsdatton.

Ground wnter/leochate is applied to
Sand. Microbes present in soil
provide treatment.

are dbsorbed in
environment (natural or

artificial).

wc3er/?eedseie fa
eerobic condiltons in a

sequencing botch reactor

Technically Unimplemen^le

Technically Unimplementabte

Technically BmplementeMe

Technicaliy

Technically

TechnicalSy Dmf !emestld>8

ftw stedgo; sou
uw

fer

too 5ow to crotota Q vld>le

for ŝ 1

sEl. HJos3

fill astedd/coffl
thro site.

. JPtoaercild RCRA
IBHJJ ba scsd to

Q vcjKJS- ooSSstakra

to coqpjMWIi s vieMa
ta. Do£3

inorgonlc removal.

E3



TABLE 4.3-2 (ctint.)
PFOHL BROTHERS LANDFILL.FEASIBILITY.STUDY

BDENTIFJCATJON AND SCREENING OF REMED8AL TECHNOLOGIES
GROUND WATER AND LEACB1ATE

RESPONSE ACTION
e Remedial Technology

- Process Op3k>n
3CT i iv i i rmi ,41 ' .ill lUJ'ii'HM -'i.n

- Ion Enchange

- Low Temperature
Stripping

- Magnetic Separation

- Mechanical Aeratkm

- Neutralization

Sq>GTE2kwi

- Phases

Description

Heavy metels ere exchanged with
sodium or hydrogen eons and
removed from water as pass
through an ton exchange column.

Volatile organic contaminants are
removed from wsrteir through
addition of heat and sir.

forces are rased! for
remove! of suspended metals which
are magnetic.

Organks are volstiSized through
Deration provided by mechanical
misers.

pH mHjusfment is m&de for treating
waters outside the range of normal
pH.

Free floating o5B or other phases
are separated from water.

reedkms are
used to remove metals.

Immiscible phases are separated
physically.

Screening Sfstus

Technically implementdjle

Technically Implementablle

Technically Unimplemtsttsble

Technically Unimplem^tlsble

Technically

Technically Unimp!emer«i£bte

far heavy ertsiaSs removtsl.

Ei
(withiia fts rrs«g«



TABLE 4.3-2 (ami.)
PTOHL BROTHERS LANDFILL FEASIBILITY'STUDY''

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
CROWNH)'WATER ANHPILEAOflATE

ESPONSE ACTHON
« Remedial Technology

- Process Option
Descriplton Screening Status

- CoagulatJon/flocculation

- Dechlorinzition/
Dehalogenatfon

- Distillation

- Electrodialysls

- Electrochemical!

- Filtrdfom

- Freeze Cryatailizatbn

- Hydrolysis

Coagulating agents and tlocculants
are used for collecting [precipitated
metals to facilitate separation from
waters.

Organic oompourcdls ore
dechlorimatedl <w dehalogensJed
using chemical cdkiitcon.

are removedOrganic
(from ground

Son scfpexatkwa Is cdhfeveall using
edectrodialysos techniques.

ElectrodKinicQll properties
enhibited by heavy metals are used
for swarding them (from

Dissolved coflWls ore oepoirctedl
watKr Mcing evapoTcatom. Voldile
cons* fassitts ore oiso removed.

meozils ore

Varteuo otrgomic otKcsttoeMs ore
from wotor by freezing.

Contaminants are fcydrollyzed!

Technically ImplementobBe

Technically

Technicality UnJmp!!

TedhnScaliy

csnS jmyvera fitstSsssDvogy fo?
Jn mastovid of ejwsts Ustoqjnite

orgrsite owtaa5«s8esn3s. No
o u£j&a 10130 <aff

csiS toe? OTSoss3irci£o3C3 (
orgtsaka. S^o KK8te3s 0̂ 510̂ .

Orfy qqrfte^So fer tea esjcrdfara.
psctptoea

for atsada msaaswd.

flw
in (Sss ooc!lB otes.

dwnri!iit3

prowsa ter scda Bcrge vdt3BKc afl
. Metolo resnovc!

Not a proven SedinoBogy.



TABLE 4.3-2 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GROUND WATER AMD LEACIIATE

RESPONSE ACTBON
0 Remedial Technology

- Process Optkm
Description Screening Status

- Vecuum/Vapor Entroclcon

- Weil Air Oxidation

® Therms! Treatment
Technologies

0 In-Shu Tnestmen!
Technologies

Vecuum or vapors are used for
entrecting contaminants from
t&ater.

ThermeS eesrgy h used (for
destruction of contaminants.

HeeS ereergy b used to destroy
organic and inorganic
contaminants.

Ground wder/leechsse is treated in
plsce using biologicd or
physical/chemical processes.

Technically Unimplementable

Technically lfnimf>9emefttab!e

Technically Unirn|)ll

Technically Unimplementable

of vnrtes cygcsica ana to®
to moke this o vMAe

for

Hot
suite of sM f§©

DISPOSAL TECHNOLOGIES

• On-Site

- Ground Wats' Keinjecfcon

- Dnfiltntttan Tmtdtes

Discharge to Surface
Waters

Bnject Creeted ground w^ler bsck
into aquifer using injection wells.

wmer/lesdiate into the cqulfer
through grovel filled trenches.

Discharge to Elliott Creefic after
treatment.

Technically implemertabfe

Technllcally

Technically tmplementsble

assay BbnK Eocdtera; verifteatea of
Socdfosra retired.

stoMSanJs ore dkm^i by Oeac
surfeos weJer criteria. Permits needed.



TABLE 4.3-2 (coin.)
\ PFOKL BROTHERS-LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDBAL TECHNOLOGIES
WATER AND LEACGflATE

RESPONSE ACTION
° Remedial Techrtology

- Process Option
Description Screening Status

- Photolysis (UV)

- Precipitation

- Reverse Osmosis

- RF/Microwave Bn-situ

- Sedimentation

- Solvent Entrccttofl

- SupeircirlitlSccS

Ozone Reactors

Ultrafiitrotton

UV enes-gy is used to degrade
organic coittaminants.

Heavy metoSs are precipitated out
using chemical addition.

Selective membranes utilize
osmotic pressures for separation of
organic and inorganic constituents.

Microwave energy is used for
destruction of contaminants.

Settleable solids are separated from
water in tanks.

Solvents are used for (removal of
contaminants (from water.

Solvents ere used
auparcuhicoS oonditsoras for

rerrtovnJ.

or® oMfasd ESK&
dechlorinoted oisoitg onidizetrs in the
presesice of UV Jight.

ore r@mttpved from
water using. sultrafiltrotton
membranes or columns.

Technically Unimpiementoble

Technically smplementeble

Technically implementoble

Technically Unimplementdble

Technically

TechnicaBIy Implemertlcblle

Technically Impdementoble

qjp55ccW0 to the
a. $sfe sits.

me£ols

PtaotbJe qqrfllceltoai £3 Q
o® aJts tra^R^m limto Co C

Only gmsttcd for echieving vay toe?
coitds.

<5E3y £3 Q tedhsotegy fe

o? votes erEate cnsCno tow

c?a too

to make Afo a

Cosrassardtoa
to mr&e (ftto Q vlddo

of coma

le as a
oft the level of tredttnsitf

^ V,-



Yfaj* ervsJuak)a €bcas«s oa:

1) Tb« parfonames of the remadisdoa;

2) Tfc« mafafesde of fee remaining risk;

3) The adequacy of fee eoatrols implemeated to manage waste left oa the s&s; msd

4) Tbe long-tena reliability of the control* left oa she.

This evaluation fbcu*@ oa:

1) Tbe proteoioB of fee community during the remedial §etk>n;

2) Tbe eaviroamsota] ifflpacxs from the toxplemmaion of fee remedial action;

3) Tbe tiae until remedial action objectives are achieved; aad

4) Tbe protection of workers during remedial actions.

Irnplernentabilitv - Tbe imp letn en lability criteria encompasses both the technical and institution^]

feasibility of implementing a technology process.

Screening of the process options using these criteria was conducted to select one process option && is

representative of each remedial technology. More th&n one process option may be selected for a remedial

technology if the processes are sufficiently different in their performance.

The screening process is presented in Tables 4.4-1 for the Landfill Solids/Soils and Sediment, and Table

4.4-2 for Ground Water and Leachate. The remedial technologies and process option tast were ev&lu&ed

in Section 4.3 as being technically feasible are presented. Each process options was evaluated against

the four criteria and, when compared to the other process options within their technology type &s

presented on the tables, were given a relative High, Moderate, or Low rating based on their performance

in meeting each criteria. It is important to cote that the ratings are only indicative of each process

option's performance relative to the other process options within each technology type that were retained

in the screening ubles.

Tbe process option within each technology type receiving the highest performance ratings for the four

evaluation criteria was retained for possible incorporation into one or more remedial ©ctkm sJteraatives,

aad the other process options within the technology type are eliminated, unless aoted otherwise in the

tables. It should be noted that any of the process options contained in Tables 4.4-1 aad 4.4-2 could be

4-22

\



TABLE 4.3-2 (oon«.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

BDENTHFBCATION AND SCREENING OF REMEDBAL TECHNOLOGIES
(GKOUNP WATER AMD) LEACflflATE

RESPONSE ACTION
• ° Remedial Technology

- Process Option
Description Screening Status

Off-Site

- Ground Water Reinsertion

- infiltration Trendies

Discharge to Surface
Waters

- Discharge to Sewers

Discharge to Aero Lake after
treatment.

Unjeci treded ground wnSer bock
into aquifer using injection wells.

treated ground!
water/leodiate into the Dquifer
through gravel filled trenches.

Discharge to off-site surface water.

Discharge to Buffalo Sewer
Authority sanitary sewesr system.

Technically Bmplementoblle

Technically Smplemetrtable

Technically Implementabie

Technically Impiementable

Technically Smplementable

DtewScrds era dte3a§ fey Oosa
surface wsJef criteria. B"teirmJte

mrt
osnaS IB dilutbffl.

Lao ptoggteg ppnMeas (fisea

asrsy BSmh

stotdcrdc by

mustt b« msl.



TABLE «..^i (oont.)
PFOHL BROTHERS LANDFILL r^EASIBIUTY STUDY

REMEDIAL ACTON PROCESS OPTIONS EVALUATION
LANDFILL SOLIDS/SOIL AND SRDIMENTS

Response Action Remedial Technology
Achieve Remedial Long-Tcnn Shott-Trnn

PtoceoB Option Action Objective*0 EfTccfivencSl* Effcctiveneif tmp&tiimdalW

Diipoul Off-Site RCRA Subtitle "C"

RCRA Subtitle "D"

High

Moderate

High

Moderate

Low

Moderate

Low

Moderate

Rjcftftsa KW wiktt&N&M retiring
RCRA "C" dEt'tjuniM

Reteia for awfcarfaS etaeifew
RCRA *D*

On-Stle Low N/A" N/A*

* ProctiQ optiono were evaluated relative to only other proocse option* within the tame remedial technology according to the following:

Ability to aehtrvc remedial cx^ton objectives.
Long Term EfToctiveneoB:

1) Ptjfonranot of the rentodtation
2) M*gnilude of the remaining rub
3) Adequacy of corrtrob
4) Reliability of controls

Short Term Effcctivcavtao:
1) Protection of tha tHwrommily during nramsibl action*
2) Enviionmadal empacU
3) Time unJil rentcdkil ob}octiveti ore ochirved
41) Protection of worhere during remedial actione

I mpletnentab i I iry:
1) Technical fcoocbilky
2) Adminbtmive fcaoAbility

* N/A = Erahtstive ronifltg noJ applicable efcher bccauct only one option euiulfl for the technotogy or because the optkms ifcre not oompartbte. Sea Sral

Note that nil of the ebove proocM opt torn may be incorporated irto o&cmativeo during deUiited design.



TABLE 4.4-1
f>FOHL BROTHERS LANDFILL PEASlBrUTY STUDY

REMEDIAL ACTION PROCESS OPTIONS EVALUATION
LANDFILL SOLIDS/SOIL AND SKDJMENTS

Retponte Action Remedial Technology

No Action Monitoring

Institutional Land Use HccJrktbme
Con* rota

Ptibttc Education

Containment Capping

'

Surfers Controb

Removal Eacavation

Treatment Subilixation/ Fixation

Therm&J Trcetmenfl

-

ProcctB Option

Monitoring

Deed Restrictk>ns

Zoning Change

Fencing

Written Warnings)

Native Soil Cap

Single Barrier

CompoeiSc Barrier
Cap

Grading

Revegctelion

-

-

Rotary Kiln

Ctrcu&ung Fnitdczjou
Bed

Me&ipto Hearth

InffnirGw Thermal

Achieve Remedial
Action Objective^1

Low

Low

Low

Moderate

Low

Low

High

High

Low

Low

High

N/Ak

High

Moderate

Moderate

Moderate

Long -Terns
E fleet iveneaf*

N/A*

Low

Moderate

Moderate

Low

Low

Moderate

High

Low

Low

High

N/A"

High

Moderate

Mc&rele

Low

Short-Term
Effect iveneet*

WA6

Moderate

Low

Moderate

Low

High

High

Low

Moderate

Low

Moderate

N'A»

Hi*

Moderate

a

Low

IiflpkfftVn'UUî r EvaWBDOfl RCMM

N/Ak Detain

LxJW KcAlBA, WK9C339 9tt&CWS$Oy

diffbraiat

differaaft

different

High ItrtaJa

•fitgn • N<rt rttsfejco

Moocnte RcSftswxJ

Low NoQ Retairted

MoAT^ No^Rtain^

High Pletota

Low Rctote fi» teotEted rvgteeii

N/Ak Ple)et« eJnoa ho) apoto bcfag

"̂  .̂.XIS^

HnOtferakO rVVQ Mte£S3v

BjOC7 r«03 m^5wK9Q

Lor̂ f Hot reaabwa3

Low Low

Ph yn cca t/Chem ice I
1 rcfllment

Thermal Dceorptkxn

Soil Woshisig

Low

N/Ak

Lot?

N/A*



TAi,..t: ,.»-2 (eonl)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

REMEDIAL ACTION PROCESS OPTIONS EVALUATION
GROUND WATER AND LEACHATE

Reoponee Action Remedial Tectesotogy Proceoe Optkm

Ptiyatcfll/ChemecaJ Activated Carbon

Air Stripping/Steam
Stripping

Coagtibteon/Ftoccubljon

Electrochemical

Pibrolion

ion Eachange

Low Tcsnperorure
Stripping

Precipkotton

Reverse Osmooio

Sed'encttalton

UV/Hydrosoi Pwowde/
Oione RenctorB

U&ra Fiftralbfl

Disposal On-S'&s Grocnd Water Retnjectton

Infitiration Trenchee

Dtccftarge to Surface
Waters

OiY-Sfte Grassnt Woler Reinjcction

Iniiftratbn Trenches

Achieve Rentedltl
Action Otyeclrve^

itigh

Moderate

tligh

Moderate

Moderate

Moderate

Moderate

High

Moderate

Moderate

Moderate

Moderate

Low

Low

Moderate

Low

Low

Leng-Term

High

Moderate

Modercte

Moderate

Moderate

Moderate

Moderate

Modereis

Moderate

Moderate

Modm&>

Moderate

Lev

Modereis

Moderate

Low

Modern

Short-Te«Ta

Hi^n Hign RcSacs - £97 orgn^co

Moderate MwtereSa Nc3 nCakad

High Hij^i Hetab - for feorpatke

McwtertHo Mwfe^EsSs Nd rdTOTOgiq

^(xforBtc Mc<4effQte Kflfcros - £b? EBwr̂ sSsOS
(€39 8 Ic3f <H9dgBBUB30 * •

F^tWfcCtTEAc F&FV97CS& &«t£3£n - wT BUW (^SJJliUB

pnovorcAo 5j!?w WoJj ffotsuAsd

Modeme HigS, B.Safa - fbr &*?&***

Moderate Motec^ QcSafa.^Bn&fi^s
BSwtejJ

£^O*$£St49 BjOfv? Wc3 ff^^SR3i3

Modern M««tefe r^t Nlai^

ModoTBto fcte^te^ NdRtefawI

Moderate High Rstefa

HnOOCraftO B^<w£tKJB^ rvw gxAL. »*7CB

Mo<ftcT&tO fwOw^ESffl Not R$lu3MH»



TABLE 4.4-2
m>HL BROTHERS LANDFILL FEASIBIUTY STUDY

REMEDIAL ACTION PROCESS OPTIONS EVALUATION
WATCU ANW LEACMATC

Response Action Remedial Technology Proozna Ordfon

No Aclbn - Monitoring Mon'rtoring

tnatdutbrtnl Controb Woler Uce Controb Well Permit Regulolton

littpact/Scal Enisling
Wello

Potnl of Dec Treotntttri

Public Education Written Womingo

Containment Hjrdroulk Controb DrobrttMo

Entrncttofl Wclb

Phyncea! Cordrob Shirry WaDo

Orovl Certain

Sre93fi IPUcng

Bottom Seeling

Capping

Collection Hydraulic Collection Pnuorve Dminfiekli)

Ertrodion Wello

Treotmcrt Bbtogtcal • Aerohk FwoJ Pilm

Anaerobic Fined Film

FloWbed ISed Reactor

Rocb Rood Fificn)

Trictlling FiBcnj

Achieve Remedial
Action Objectivaf

Low

Low

Low

Moderate

Low

High

Moderate

High

Moderate

Moderate

Moderate

High

High

High

High

Moderate

Moderate

Low

Low

Long-Term
EfTectiveiwnd0

N/A

Moderate

Moderate

Moderate

Low

High

Moderate

Moderate

Low

Low

Low

MtxJarefec

High

M<xferc33

Low

Low

Low

Modxrete

Low

Short-Term
EfToctrveneoif UmplfuvtotZctuwiT EvQfcduX^1 H^c£l

N/A N/A ftstota

Low Mcttcrcto ElaCafea tcracs) raf&bnlJ
aSiffered

Sl:™t, M.i,f „-.-*! DIE??J-I Ifc îrx — 1 1 - iKIrt • rtrllgn lrWCCUlE-»3l 1TMI1 il U ii H l> tli ̂  U l̂liî r«.Ik.M

dlRajcKJ

High Hhrh Rcs±i Cxac==3 chattel!
(SffejTE l̂

Low Hl<#! R«tafa

Moderate P^wtetis Rc2Qfa

High fc5<wSarei8 C^d g t̂otetaS

High Md«fczcre23 O^ati

McoWeSs Mo«2nrai3 Nc3 ira^ks^

Modarote .ft3o&ot£3 N«a iimalaaS

MctAarcto L»c? • Wo3 traSJofcaafl

Moderate Mo&stSs Bs£afa Cissnacsx* eofifctea
dilTtbrac-]

Modcrote HlgJi ' R b̂ia Qw ISKUT cafeoo

High M«&!iE23 Rffitob

Modncto McfesCS K«a Rsbbad

Low Low &*s3 irsisfcad

Low LOCT K*li? f̂cad

Low Low r̂ oJ irStoted

Moderate Low No$ rotofcanS



included as part of the remedial action a the she for fbose technology types whidt are part of the •dectoJ

alternative.

4.4.1 TECHNOLOGY/PROCESS OPTIONS FOR LANDFILL SOLIDS/SOILS AND SEDIMENTS

General descriptions of fee technologies, ^propriate comments aad their technical iasplementability are

provided ia Table 4.3-1. This section provides a brief summary of these cpdoas sad provides

justification for Eliminating certain technologies.

4.4.1.1 No Action

The "oo action" response allows for conditions to remain status quo, that is, DO remedial actions are taken

ffl the site. This option typically includes long-term monitoring and is maintained as a potential response

action throughout the screening process.

4.4.1.2 Knstitutionat Control Actions

Institutional controls represent general response actions thai are intended to limit exposure to contaminated

Landfill solids, soils, and sediments. These actions include land use controls such as deed restrictions

and removal of physical structures, and public education such as written warnings. Many of these actions

have already been taken at the site and are also technically implementable.

Limited response actions, such as fencing, constitute a second category of remedial technologies and may

be used alone for general site restrictions or as part of other remedial measures to reduce risks to public

exposure. The Pfohl Brothers Landfill is currently fenced and this technology is technically

implemenuble for future remediation also.

4.4.U Contflinmgnt Actions

Containment actions are intended to reduce dispersion and leaching of a hazardous substance to otherwise

uncontaminated areas. Containment actions include placement of a constructed cap over the surface of

the landfill, which minimizes exposure and reduces infiltration, and surface controls which alter surface
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TABLE £TU2 (onti.)
PPOHL BROTHERS LANDFILL FEASIBILITY STUDY

REMEDIAL ACTION PBOCESS OWSOMS EVALUATDON
GROUND WATER ANJJ LEACDOATC

Reoponac Action RemwfoJ Tecfototogy P^vocoo Opltofli

Discharge to Surfoce
Waters

DbttnrpE to Scratro .

Achieve Remedial
Ad con OfcjccJiwetf

ModcTQte

High

Lo^-T^m Short-Tem,
iLlwalViUuuir (Lilroaaui^nU^j HKy* t\ t\.vnu it tt*r lE\A_^t-iu~j w~*H

Mmfrrn^ M<vtrrti*9 H5jj?i Prt=?fc) P?sr r^ffBr^natr^i

High High HSoJi Bstii

PTOOXOO oplttwa csore evateinS re&live Co 041(7 oattor pTvwwco trptiovn crithin the oatrre remcdbl tochnotagy ckocorfing to the foEarcrcng:
: Abilfly to cdhtrtfis rwreodbl CrcOawi

Lottjj Term Effociliwawxj:
I ) Ptarfornvmot of tha
2) Mojfn'fliKtc of the rambling riuh

' 3) Adoqtocy of cwtfrob
4) Relkibiliy of cortlrob

Stout Term Effccdivetaja:
1) ProCgdUtCT of the ciHvinvuJiily thmng remadbl
2) Enviromnzortal inqjcsJo
3) Time tsnlii ramtxibt cbfadmo ore cctitzveti
4) PrciocOkfn of tyordero during rnntodia]

1) Technical
2) Adminiotrotive

•= Evahidhne ranfrtnQ fwrt opplccoble riJJics1 becauce onty one oplcon exicta for the technology Off bstaoce tka cpltmm CTZTO rart tawrtjctobts. Ssa (!"ftrtl

Ihc3 oD of lite above prootoo oplkmo may bo jnoorporolml tn!o attentalivco tJuring cfetoiiod (teoigs?.



for peripheral portioBS of fee laadfill wbere th« fill materials sre lea tbick. & k assomsd fSm removal

of localized landfill solids ssd soils containing high coetemlnfiBt eoocetsntiots ("feot ^oo") b being

wp*rat«Jy, s&d fee^fbre, will BM be addrowd in this evaluation.

4.4.2.S Tfmtm«7t AeUpqs

Thu set of technology types eoasists of the collection, by txcsvaiiOB, of landfill eollds sad soila, sa well

fis Mdimeca. gad sube«quat tre^za^t astb®1 a a fecility bcased cm^he or off-&it£. Tbe rsasdial action

cot£fori«3 of oashe and ofExit* trestmsa bdude btok>gica3 (&erobic fflad sa&erobic), Bt£bQiz£tk>a/fuudoD,

pbysical/chemic^l treatment and thermal treatment.

Due to the large quantity aod heterogeooiu nature of the m&eruJ in the Pfohl Brothers Landfill, source

remov&l would require extensive excavation, handling end processing. OfEsite treatment would alto

require handling and tnmspon of the contaminated nucerul, thereby creating a risk of expoeurt to the

workers and general public. This technology type is, however, technically feasible. Therefore, the

option of excavating the landfill and treating the soils and solids on or off site will be retained for further

evaluation. Treatment of localized "hot spots" is being undertaken separately, and will therefore not be

in this evaluation.

Biological treatment, commonly referred to as bioremediation, is a process which uws soil

microorganisms to chemically degrade organic 'constituents. Biodegrzdation can occur in the presence

of oxygen (aerobic) or in the absence of oxygen (anaerobic). Available data suggest that halogenated

aliphatic compounds, oon-balogenated organic compounds, and nitrated compounds are treated

successfully using this technology. However, this technology type has BO record of demonstrated

effectiveness in treating PCBs, dioxins or furans. In gddition, bioremediation procmes ere not suitable

for the treatment of wastes whh high levels of metals, such as those found at the PBL site and were,

therefore, not retained for further evaluation.

Stabilization/fixation is a physical /chemical process in which a stabilizing material U &dded to a liquid

or semi-liquid waste to produce a solid. In general, this technology has been successful is immobilizing

volatile metals and non-volatile metals in full-wale systems. Significant reductions in mobility of the

Jeachaie have not been demonstrated for many organic compounds. Stabilization has been most
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successfully demoeanaed oa PAHa, where 09 S3 redu#k>a is seobUfcy has bssa cdikved. This technology

is ^STSforo eom&grsd te^aieslly tepleasaaable for m&sb ssd costs crpaics a &s sfee, tad has

rgfflissd fo? fertfesr

Taermal treasaeat is o vsry effective technology type for treating organic fmd feorganJc contaminants

trough &e cppliesion of bsa. With fee exception of polar oromMk eorapooads (I.e., dilorinated

pbeaols oad medxjxydJor) ^is proc&s gets^ly Sieves a removal effici^cy of gresta* £um 98%.

Tberoia] trestmsa doe? eot destroy vdffifle &SQ&, sidi fs lecd {ad serosy, cr aoa-vol^ile met&ls,

ifoa cad dxrosuuia. Swe-aJ process cptioas aici as rt&xy kilo, multiple hefffii, circuiting

bed, pyrolysu, iafrared thermal treatment, supercritical water oxidation, vitrification and low

temperature thermal desorption options are included in this category. Among these, pyrolysis and super

critical tvater oxidadon tedxnolog ies are considered to be technically unimpleroeotable for &is she.

Physical and chemical treasaent technologies, such as air stripping, aoiJ wishing and decaJoria&tion

represent another technology type which is potentially applicable to contaminant at oe she. Air stripping

is a process used to transfer volatile contaminants in water or soil to tbe gaseous phase. It is l@s

effective in removing the heavier, less volatile compounds, such as PAHs, ia the soils and is, therefore,

act technically implementable OB this site.

Soil washing as described in Table 4.3-1 is considered to be technically implementable a this site.

Dechlorination is a destruction process which uses a chemical reaction to remove chlorine stems in

chlorinated molecules, thus convening more toxic compounds to less toxic, more soluble products.

Transformation of these chemicals in the soil facilitates meir removal and subsequent treatment. This

process option is not expected to treat volatile and BOD- volatile metals. To date, BO foll-£c&le soil

treasnent programs have been undertaken using dechlorination, especially for mixed debris encountered

3 landfills. Because of &e clayey nature of the soils a the PBL site and the type of contaminants

present, this technology would not be technically implementable and is eliminated from further evaluation.

Insitu treatment is a subset of the treatment general response action which contains a large number of

technology type/process options, so has been presented separately for discussion purposes. This includes

physical/chemical or biological treatment technologies that are used to treat contaminants in soils, solids

and sediments without having to excavate these materials. The category of physical/chemical treatment
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process option*. The grout certain, shea piling, boosa igaliag sad extrscdoa wtll proctu optiom of

eootainmeet ire more difftcolt & te^Jemeza sad less @ffeetrve tSiaa ofcer options, s*d go &s&e fesve act

been csrrifid forowd.

4,4.2.4 CoHeeikm

The collection general respoase action for ground waier ffid leschste coesim of two bydrmlk eolleoion

technology proc^i options. Itoe process options, passive drsis^dd^ sod gssrsaba wdls, are juailar

to the process cptiom deacrib®i for fee ground wtssYleae&ag hydraulic coctBinmem t^haoJogy. UeJiie

the hydraulic coot&Inmect proems options, the hydraulic eollectk>a technology process option do sot

aeed to completely intercept the wster thai flows to the vicinity of t&e collection system. Hydraulic

collection technologies are most 3>propri&e for maintaining wstet ieveU below a specified devaioti, such

QS in dews^ring systems, or for collecting sepange-phsse contaminants that may be present a the top or

bottom of an aquifer.

The dndnfields are most effective in collecting floating contaminants gad in uniformly decreasing me

va-ster table surface at the location of the drainfield. The groundwater extraction wells would be easier

to insull through the landfill solids, and are more effective than the dmnflelds in decreasing the wster

table surface over a larger geographical area. Both options are retained, as the drainfields could be used

for near surface collection.

4.4.2.5 Trmtmertt Actions

This general response action includes technology types thai collect the ground water and subsequently

treat h st an on-*ite facility. Technology type categories include biological (aerobic and anaerobic) and

pbysical/chemical. On-site treatment involves construction of an on-site facility or use of a mobile

treatment unit.

Biological treatment has been discussed in Section 4.4.1.5 Compounds which can be treated by this

technology type sre the halogenaied aliphatic compounds, the aonhalogenated organic compounds, and

the nitrated compounds. PCBs, dioxins, and furans have proven recalcitrant to btotreameni. Thus,

biological treatment technologies were not retained for further evaluation.
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Tbe °EO cstioa" geaeraJ respoiBe esica cUocvs for carrest eoaditioas to rsmaia C3 us rcmsdial actions

ore takea a &e fthe. Tais respoase csdoa typically iadudes fee technology type/proecss opaoB of loag-

terta moahorisg, osd is maintained as Q potential response actioa tbroagbout &e oercsaiag process to

provide a bcadine coeditioa upon whidi all of &e otiier rejpoaM actions are

XmUrutioofll Dmtrol At&sas

I&nitutioaaJ controls are implemented to control the exposure to contaminated or potentially contaminated

ground water for drinking and domestic uses. Included are well permit regulation for new wells,

impeedoa aad sealing of existing tyelU in areas at risk of grouad wiser coBtamicatioa, point of use

treatment aod public education in the form of written warnings. All four institutional control options nave

teen rsained since they are sufficiently differ eat and because each of these should be uaden&kea as pan

of this genera] response action.

d. 4.2.3 Containment Actipns

Containment general response actions are intended to reduce off-site migration of contaminated ground

water. Technology types for containment of horizontal migration of contaminated ground water include

hydraulic and physical containment. Hydraulic containment consists of the reversal of ground water

gradients via pumping or passive drainfields. In aquifers with low hydraulic conductivity, draiafields are

more effective than wells in intercepting groundwater. However, installation of drainfields through waste

materials may pose considerable difficulties and would require extreme health ssd safety precautions

during installation. Is cdditioa, is order to completely intercept alluvial ground water leaving the site,

the drainfields would need to be installed near me base of the alluvial cquifer. The shallow depth to

water creates eddiuoaal construction difficulties. Physical containment consists of barriers such as a

slurry wall, grout curtain, or sheet piling. The physical containment technologies considered for use at

the site each extead from the ground surface to &e base of me alluvial aquifer. Their continuous nature

provides physical containment of contaminants migrating laterally in both the aqueous ood.ga&eous phases.

Lateral containment of gaseous phase contaminants, if present a the site, provides GB extra degree of

protection to offsite unconurainaied areas that does aot exist with the hydraulic containment technology
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technology type, wfaea walugted igiicst tbe foor ©valuation criteria: sbilfty to meet remedial action

objeoives; gbort-ceno d7kdveo«sj; toag-taTu effecdvemas; sad

4-37



Pfeysicai/ebsmicaJ ffesia^ process cp^Jo® pfcysieaJly sspartte eoseuniassa froa &e eqaeiHss c/sste

sreoss by prce%>teaioa, Eksarpiiaa, tea esd&age, fihitJfam, c? v^>of csanxdoa. Ea gsasrsl, drfferaa

procetas cpuoBs ere required iSw removal of crgaaios zsd iaorgsiiea. Tfeesasst <^Jics3 &r removal of

iaorgsaics teehide WASulESfoa/fioceulaioa followed by flltrafoa, ioa Gadx^e, grcc^hsiioQ, osd/or

csdimaK^ioa. HiysicaJ/dbsmicai procea optioas ft>r renovd of orpnics fedude c«fvaed carbon

followed by a polUhiflg gt£p asia| UV/Hydrog® Peroside/Ozoss resctors. "J^eoe proems optk»n« were

for fer&er csalysis.

A vrdery of physical/cbeznical ereamsa proc@5 options were sot remlssd. Air Slipping oad low

Xjanpersmre stripping do cot effectively remove the less volatile compounds, such as PAHs.

iDectrocbemJcaJ separation of metah from aqueoui w&st£ streams has cot been tested on afull-»cale basis.
Reverse osmosis for ronoval of both organic md iaorpaic eomaminaats bus potattii] problems with

closing of the membrane, Large wastewaier sidestreams and high oaintfannce reguirea>ests.

Adions

Treated and untreated water that is collected at the site can be disposed of via reinjection or recharge to

ground water , discharge to OB- or off-site surface xyster bodies, or discharge to &e muaieipaJ Publicly

Owned Treatment Works (POTW) sewer system. Recharge and reinjection process options are usually

more effective when the source of contamination has been removed or Isolated, &e depth to ground water

is great and the aquifer media receiving the recharge water has a relatively high hydraulic ooEductrviry.

Since removal of source materials will sot be uaderokea, the depth to water is so shallow, and die

.alluvial materials contain many low permeability deposits, reinjection or recharge to ground water is not

practical, either on or or? site. Due to the proximity of surface water bodies (Ellicott Creak, Aero Creek,

and Aero Lake) and POTW lines to fee site, ae option of discharging to surface water bodies and/or to

the Buffalo POTW system has been retained.

4.S SUMMARY OF SCREENING PROCESS

Table 4.5-1 summarizes the technologies and process options that are retained for rsaediaJ action

; aliernarive development. These technologies/process options were evaluated as technically implementable

I in Section 4.3 and in Section 4.4 were rated the highest, relative to other process options within each
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T£bk 43-1

BROTHERS LANDFILL FEASIBILITY STUDY
SUMMARY OF aEPRESENTATIVE PROCESS CFTIONS

FOU ALTERNATIVES DEVELOPMENT

Drainfidd Hydraulic Coasol
Slurry Wall, sod C^pptog Htyskd Coffirol

Passive Dr&infield Hydraulic Colleoion
Extraoion Well Hydraulic Collection

Activated Carboa Pliysicid/Cbemical Trratmeat for Orpnics
Coafulstion/Floceulatioa Pbysical/Chemical Treatment for Inorganics
FiltrstSoQ Pfeytical/QiemJcd Tream«m for Inorganics
Ion Exchange Physical/Qiemicfi] Treatoneat for korp&ics
PreciphatJoa Physical/Chemical Treatment for Inorganics
Sedime&tstiOQ Ptiyiical/Cbemical Treatmeat for lo^rpnics
UV/Hydrogea Peroxide/CteODe Reactor? Pbysical/ChemJcal Treaoneat for Polishing

Phrasal

On- and Off-Site Discharge to Surface Water
Off-Site Discharge to POTW



Teble 4.5-1

)?FOHL BROTHERS LANDFILL FEASIBILITY STUDY
SUMMARY OF aEPRBSENTATIVE PROCESS OPTIONS

aETAINED FOR ALTERNATIVES DEVELOPMENT

Landfill SoOds/Soll and Sediment

KQ Asian

Monitoring

Monitoring, CoatroLs

Deed and Lsad Use Zoning Restrioiocs
Fencing, Written Warnings

Single Barrier Cap
Revegetaiion Surface Control, Grading

Excavation

RCRA Subtitle D Off-Site Disposal
RCRA Subtitle C Off-Site Disposal
On-Site Disposal

Ground Water and Leachate

NQ Action

Monitoring

Well Permit Regulation, Well Inspections/Sealing
Point of Use Tr&amaem



APPENDIX B

LIST OF TABLES
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Table

2-1 Sampling and Analysis Data Summary

2-2 Chemical Detected in All Media

2-3 Chemicals Detected in Soil Borings from Area A

2-4 Chemical Detected in Soil Borings in Area B

2-5 Chemicals Detected in Soil Borings in Area B

2-6 Chemicals Detected in Soil Borings in Area C

2-7 Chemicals Detected in Soil Borings Off site - Area C

2-8 Chemicals Detected in Ruptured Drums

2-9 Chemicals Detected in Exposed Drums

2-10 Chemicals Detected in Buried Drums, Waste and Stained Soil

2-13 Chemicals Detected in Test Pits in Area B

2-12 Chemicals Detected in Test Pits in Area C

2-13 Chemicals Detected in Landfill Soils

2-14 Chemicals Detected in Residential Surface Soils

2-15 Chemicals Detected in Aero Lake Path Surface Soils

2-16 Chemicals Detected in the Drainage Ditch Sediments and
Aero Creek Sediments

2-17 Chemicals Detected in Aero Lake Sediments

2-18 Chemicals Detected in Ellicott Creek Sediments

2-19 Chemicals Detected in Drainage Ditch Surface Water

2-20 Chemicals Detected in Aero Lake Surface Waters

2-21 Chemicals Detected in Leachate Seeps

2-22 Chemicals Detected in Ellicott Creek Surface Waters

2-23 Chemicals Detected in the Bedrock Aquifer

2-24 Chemicals Detected in the Unconsolidated Aquifer

2-25a PCBs/Pesticides and Mercury Detected ins Fish Collected from
Ellicott Creek - Amherst

2-25b PCBs/Pesticides and Mercury Detected in Fish Collected from
Ellicott Creek - Airport

2-25c PCBs/Pesticides and Mercury Detected in Fish Collected from
Ellicott Creek - Bowmansville

2-25c PCBs/Pesticides and Mercury Detected in Fish Collected from
Tributary 11B to Ellicott Creek

2-26 PCBs/Pesticides and Mercury Detected in Fish Collected from
Aero Lake



- 26 -



TATOE 2-1

SAHPUTC AMD ANALYSIS BOA SU41AKT
PRH, mmiEFHS 1ANTST1JL, OFnOUUAGA,

HEDIUH PHASE I SAMPLING DATA
A/89 - 12/89

SUPPUEMNTAL SAMPLING DftlA
6/90 - 12/90

DATA EVA1JL1ATED IN OUAN-
TTTATTVE RI3C ASSESSMENT VDCs SVOCs Pests/PCBs Metals DioDdns/F\iraw VXs SVQCs Pests/KBs Metals DioDdns/FUrans

SurLace Soils

Area B

Residential

O»-site Truck Repair

5 5 5
(2,3,7,ft-TCID and
TOF)

14 14 14
(lamer-sped f Ic)

(iscmer-speci£ic)

Sediments

Leachate Seep Sediments

Aero Lake Sediments

Aero Creek Sedimoits

Drainage Ditch Sediments

Area C Marsh

EUlicott Creek Sediments

19 19 19 19 18
(2,3,7,8-TOD)

3 3 3 - 3 3
(2,3,7,8-TOD)

17 17 17

12 12 11-17 11 10
(2,3,7,8-TCDD)

1 5 5 5
(2,3,7,8-TCDD)

3 3 3 3 5 5 5
(2,3,7,8-TCDD)

2 8
( isosner-speci f Ic)

17
(2,3,7,8-TCDD and
TCDF)

5
( Iscsier-speci f Ic)

5 4
(2,3,7,8-TCEDand
TCDF)
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PTOOL BWJIWHS L/tfCFTH., CnEHOUU/CA, »BJ

HFDUM

rttlA EVALUATED IN OUALI-
TATTVE RISK ASSESSfffW

Surface Soil

Aero Path

Ellicott Creek
Ani »erst
Rownansvi Lie
Airport
Tributary 11B

Aero Lake

Other

Residential Simp

Basement Floor

PHASE I SAMPLING DATA SlffPLEJffNtAL
A/89 - 12/B9 6/90

SAHPLDCDftIA
- 12/90

VDCs SVOCs Pests/PCHs Hclals Dioxins/Purans VOCs SVOi Pests/PCBs Metals Dioodns/FVirans

8

13
9 3

6
4

13 5

6 6 6

3

8 8
(isoner-spcclfic)

KHg) "

K'te)

6

3
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S/\KPLIKC AND mUSIS OfOR
ram BRoniFHS IMDHIL, oiascroaftGa,, KHJ

fffDIUH

DATA EVALUATED IN .
SUPTTKT OF RISC ASSESSMENT ' VDCs

Subsurface Soils

Area A 2

Arm B
(on-site) 21
(off-site) 6

Area C
(cm-site) 15
(off-site) 1

Drums

Ruptured Drums 6

Exposed Drums 3

Buried Drums 3

niASE I SAHPUJC DATA SUPPLOffiNEAL SAMPLED DATA
A/89 - 12/89 6/90 - 12/90

SVDCs Pests/PCBs Metals Dicodns/Rirans VOCs SVDCs Ptests/PCBs Kelals Dicsdra/FVirans

6 6 6

21 21 23
6 6

15 15 15
1 1 1

6 6 6

3 - 3

3 - 3

Test Pits

Area B 6 5 5 5

Area C 1 1 1 1

(a) Phase I Fish Data collected 7/87-8/8?.

(b) These data were not evaluated in qualitative or quantitative risk assessEent as exposure to subsurface soils, drums aid test pit
materials Ls believed to be unlikely.



TABU 2-1

ODMCM-S DffrOCTSD IB MJL PSDIA

BOBTKERS

QIEMJCM.S

VOLATILES

Acoton*

Btnzano

SOILS SEDIMENTS SURFACE WTCT

LMTO- RESI- M;RO IXA-
riU. DCKTIM. PATH AEBO tULJCOTT ORMHW3E ATRO CUJCOTT CRAjriACE CMATE

SOILS SOILS SOILS LAKC OtCCK DITCHES LAKT CHECK DITCHES SCEPS

x x x x x
X X

GROUmWRTTR

UKOB- KtSl-

SOUCJVTED BC0aoCK DCHTIKL

MunrtA MTuiricR FISH siatp

X X

BWE-

rawr
PXOORS

7-But anono

Chlorobnnceno

Chi orothono

4-Cht oro-3-»»elhy Iphanol

1.J-Dichlorob»nxono

1,3-Dichlorob«nc«n*

1 , 4-Dlchlorobvnxono

1,1-Dlchlotoothono

1 , l-Dichloro«thon«

1. 2-Tr»no—dichlocoothan*

Cthylb«nzono

M«thylono Chloride

l . l , I - T r i c h l o r o » t h i i n o

Trichloroothen*

Toluon*

Xyloncj

X

X

X

X

X

X

X

X

SEMIVOLATIES

Bonxoic Kcid

2-Ch 1 o roptieno 1

J -rt.(hy) phono 1

4-M«thylph>nol

Phono 1

Dibonzof uren

I

Z

X

z
X

n
x
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YABIJ1 1-1 (Cont'dt

CHEMICALS tmuctuD in Mi. FODIA
EO3THBHS LAKD7ILL, ' yiy»liynvtfcfliij t—TM

SOILS

LAND- RES I- AERO

TILL DCtmAL PATH

CHEMICALS SOILS SOILS SOILS

SEDIMENTS

A£RO ELUCOTT DRAINAGE

LAKE CREEK DITCHES

SURTACE HATCR CBOUWDWATCH

AERO ELLICOT?

LAK£ CRCEK

COAIRAGB

DITCHES

LZA-

CHATE

SEEPS

UWCCW- RC3I-

SOU DATED BEEKOCR D3H7IAL

AQUIPEH AQUircn PISH nav

QRSE-

ram
noons

phthaloto S

Dioothyl phtheloto

Di-n-octyl phtheloto

Dl-n-butyl phtholoto X

Dlothyl phtholoto S

Butyl boniyl phtholato U

N-Nitfosodiphonyloaino

PAMi (caccinoqonic) X

PAHo (non-catcinoqonlcl I

R

X

X

X

V

X

X

X

PISTICIDZS/PCBo

Mdrln

Botc-BIIC

Chlordano

Dloldr In

DOO

DOT

DOC

Endtin

Cndoaulfon II
Hoptachlor oponida
Honochloiotxjnjono

niToa

Tronononachlor

Kroclor-1016

Aroclor-1221

Aroclor-1132

AcocVot-lI4B

Aroclor -124]

A/oclor-1160

B

X

X

X

X

n
2
x
z
z



TOSLB 2-1 (Confd)

CHEMICALS

INORGANICS

Alu0i ntua

Ant loony

At >oni c

Bo r I ua

Birylliun

Odoiujt

Olciua

Chroeiiva

Cobalt

Copp«r

Iron

lA>,d

K«qnof luA

tUnqanot*

M«i cury

Nlckol

Pot »sslua

S.l.ntua

Silvtt

Sodiua

Th»l liun

Vnn*dlua

Zinc

Cytnld*

Dioilni/Curano

prcsn, noarnzBS LAnni

SOILS SEDIMEtfTS

LAND- RESI- AERO

TILL DEWTIA1. PATH AERO E1XICOTT DRAJRACE

SOILS SOILS SOILS LAKE CHEEK DITCHES

X X X X

X X

X X X X X X

X - X X X X X

X H X X

X X X X X X

X X X X

X X X X X X

X X X X

X X X X X X

X X X X

X X X X X X

X X X X

« X X X X X

X X X X X

X X X X

X X X

X X X

X

X X X X

X

X X X X

X X X X X X

X X

x x x x x

LCIIU) D3 MX tCC&lA

X, CHSXSTCJUM^A, E3t9 Vu3K

SimfACt WTCT

UJW

AtRO ELLICOTT DRMHACE CMATt

LAKE OUtX DITCHES StE?S

X X X X

X X

X X X X

X X

X X X X

X X X X

X

X X

X X X X

X H X

X X X X

X X X X

X X X X

X X

X X

X X X X

X

X

X H K Z

X X

X X Z X

z

*•

CROUWOWMTJ1

UNCOW- ' R«l-

SOU DATED BCIBOCK DZWTIAL

KMiftB Kouircn run sunr

X S X

x s
X ' S

x x x
X

X R

X S X '

X It

X X

X X S

X X Z

X H

X S X

x a x

X B X

X K Z

Z

X X

X S S

z a x

x s
x x a
I S

•ASK-

ROW

FLOORS

X

X

X

S

z
X

X

x

z
z

S

a
z
S



TABLE 2-3

CHEMICALS DETECTED IH SOIL BORINGS FROM AREA A
PFOHL BROTHERS LANDFILL, CHEEKTOHAGA, HEW YORK

CHEMICALS

VOLATILES

Acetone
Mothylana Chloride

SEMI VOLATILES

Bis(2-ethylhexyl)-
phthaiate

Acenaphthane
Anthracene
Ben2o(a)anthracene
Benzo(b)f luoranthene
Benzo(k)f luoranthene
Ben2o(g.h,i)perylene
BenzolaJpyrene
Chrysene
Dibenz( a, h) anthracene
Fluorancnene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

PESTICIDES/PCBs

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium .
Vanadium
Zinc
Cyanide

FREQUENCY
OF

DETECTION
(a)

2/2
2/2

1/5
1/6
2/6
2/6
2/6
1/6
2/6
2/6 .
2/6
1/6
3/6
2/6
1/6
3/6
3/6

0/6

• 6/6
2/6
6/6
6/6
2/6
0/6
6/6
6/6
6/6
6/6
6/6
6/6
6/6
6/6
2/6
6/6
6/6
0/6
0/6
6/6
0/6
6/6
6/6
0/6

RANGE OF DETECTED
CONCENTRATIONS

(b)

5 - 18
25 - 35

3,008
75

72 - 320
99 - 9*0
170 - 610

400
68 - 230
92 - 390
150 - 600

31
160 - 910
65 - 270

120
230 - 350
110 - 940

•

4.620 - 11,600
13.4 - 20.3
2.2 - 3.8

35.4 - 93.5
0.39 - 0.44

_

43,200 - 121,000
6.5 - 16.0
3.1 - 8.0

13.9 - 21.3
7,920 - 18.700

10 - 49.1
13,400 - 60,000

339 - 667
0.31 - 0.71
4.5 - 17.4
769 - 2,190

-161 - 263
-10.6 - 21.6

50.1 - 97.2
"

a. The frequency of detection is the number of times the chemical
was detected over che number of samples analyzed for that pararrece:
(this does not include the data that were rejected).

fa. Organics are in ug/kg and inorganics and in mg/kg.



TABLE 2-4

CHEMICALS DETECTED IN SOIL BORINGS IN AREA B
PFOHL BROTHERS LANDFILL, CHEEXTOWAGA, NEW YOEX

CHEMICALS FREQUENCY
OF

DETECTION
U)

RANGE OF DETECTED
CONCENTRATIONS

(b)

VOLATILES

Acetone
Benzene
Chlorobenzene
Chloroethane
1,1-Dichloroethane
1, l-Dichloroethcne
1,2-Dichlorethene
Ethylbenzene
Methylene Chloride
Tetrachloroethene
Toluene
1,1,1-TriChloroethane
1,1,2-TriChloroethane
Trichloroethene
Xylenes

SEMIVOLATILES

Benzole Acid
2,4-Dimethylphenol
2-Methylphenol
4-Hethylphenol
Phenol
Dibenzofuran
bis(2-EthylhexyO-

phthalate
Butyl benzyl phthalate
Diethylphthalate
Acenaphthene
Antracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(g.h,i)perylene
Benzo(*)pyrene
Chrysene
Fluoranthene
Fluorene
Indeno(l,2,3-cd)pyrene
Naphthalene •
Phenanthrene
Pyrene
2-Methy Inaphthalene

12/21
2/21
4/21
1/21
2/21
1/21
1/21
6/21
3/21
1/21
3/21
3/21
1/21
2/21
8/2.1

1/18
2/18
1/18
1/18
2/18
5/21

7/21
4/7

1/21
1/7
3/7

4/21
1/21
2/21
3/21
8/21
1/21
1/21
3/21
8/21
8/21
1/21

21 - 950
52 - 3,700
18 - 2,200

75
110 - 2,100,000

910,000
4,600

590 - 89,000
12 - 690
31,000

12 - 15,000
620 - 83,000,000

28,000
31 - 30,000
7 - 350,000

1,800
65,000 - 110,000

4,400
36,000

1,800 - 150,000
150 - 1,900,000

120 - 100,000
140 - 31,000

150
210

150 - 1,900
550 - 24,000
480 - 32,000

300
510 - 21,000
460 - 25,000
140 - 67,000

160
390

340 - 7,500
5 - 32,000

150 - 49,000
9,900

PESTICIDES/PCBs

Aldrin 1/21 6.9



TABLE 2-4
(continued)

CHEMICALS DETECTED IN SOIL BORINGS IN AREA B
PFOHL BROTHERS LANDFILL, CHEEKTOWAGA, NEW YORX

CHEMICALS

g-Chlordane
DDE
DDT
Dieldrin
Endrin •
Aroclor 1242

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead •
Magnesium •
Manganese
Mercury
Nickel
Potass ium
Selenium
Si Iver
Sodium
Thai lium
Vanadium
Zinc
Cyanide

FREQUENCY
OF

DETECTION
(a)

1/21
1/21
3/20
1/21
1/20
1/21

22/23
0/23
22/22
.23/23
14/23
3/23

21/21
23/23
23/23
23/23
'23/23
23/23
23/23
23/23
10/23
22/23
23/23
4/23
6/23

23/23
5/23

21/23
22/22
3/19

RANGE OF DETECTED
CONCENTRATIONS

(b)

4.8
560

30 - 320
210.
220
3,700

1,700 - 16,500
-

0.77 - 29.7
12.6 - 5,080
0.06 - 1.4
1.5 - 5.5

3,190 - 74,700
4.7 - 82.8

0.99 - 44.6
11.5 - 573

5,400 - 104,000
10 - 633

1,070 - 27,300
146 - 728
0.14 - 1.3
5.6 - 193
189 - 3,560
0.62 - 2.0
1.7 - 11.2
174 - 837

0.24 - 0.34
6.1 - 31.0

63.2 - 1,000
0.74 - 1.3

a.. The frequency of detection is the number of times the chemical
was detected over the number of samples analyzed for that
parameter (this does not include data that were rejected).

b. Organics are in ug/kg and inorganics are in mg/kg.

File: PRASBB



TABLE 2-3

CHEMICALS DETECTED IN SOIL BORINGS OFFSITE - AREA B
PFOHL BROTHERS LANDFILL, CHEEXTOWAGA,. HEW YORK

CHEMICALS FREQUENCY
OF

DETECTION
U)

RANGE OF DETECTED
CONCENTRATIONS

(b)

Volatile:

Acetone
2-Butanone
Hethylene Ch lo r ide
4-Methyl-2-Pentanone
Toluene

Semivoltciles

Bis(2-ethylhexyl)-
phtbalate

5/6
1/6
A/6
1/6
2/6

5/6

55- 220
25

6 - 1 9
A

1 - 3

140 - 1,500

Inorganics

Aluminum
Antimony
Arsenic
Barium
Beryl lium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnes iura
Manganese
Mercury
Nickel
Potass ium
Selenium
Si Iver
Sodium
Thai 1 ium
Vanadium
Zinc
Cyanide

6/6
V6
6/6
6/6
6/6
0/6
6/6
6/6

• 6/6
A/A
6/6
6/6
6/6
6/6
2/6
6/6
6/6
0/6
0/3
6/6
0/6
6/6
6/6
0/6

A2AO
A. 6
1.6

38. S
0.17

65AOO
A. 5
A. 3
13.9
7A70
11.9

23AOO
323

0.17
10.3
801

155

11.2
6A -

- 13100
- 8.6
- A. 9
-94.7
- 0.59
-
- 78300
- 16.3
- 11,1
- 17.6
- 21400
- 20.8
- 31900
- 520
- 0.22
- 22.3
- 3010
-
-
- 239
-
- 25.2
92.6
"

a. The frequency of detection is the number of times a chemical
was detected over the number of samples analyzed for that
parameter (this does not include data that were rejected).

b. Organic* are in ug/kg and inorganics and in mg/kg.

File: PRASBBOS (10-1A-90)



.TABLE 2-6 *

.CHEMICALS DETECTED IN SOIL BORINGS IN AREA C
PPOHL BROTHERS LANDFILL, CHEEKTOWACA, NEW YORK

CHEMICALS

VOLATILES

Acetone
Carbon Disulfide
Methyleae Chloride
Toluene
!',.! ,1-Trichloroe thane

SEMIVOLATILES

Phenol
Dibenzofuran
Bis(2-ethylhexyl)-

phthalate
Benzo(a)anthracene
Benzo(b)f luoranchene
Benzo(a)pyrene
Chrysene
Fluoranchene
Indenod ,2,3-cd)pyrene
Pyrene

PESTICDES/PCBs

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
CobaU
Copper
I t *
ron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

FREQUENCY
OF

DETECTION
(a)

11/15
1/15

11/13
1/15
2/15

3/15
2?15

8/15
1/15
1/15
1/15
1)15
2/15
1/15
2/15

0/15

15/15
0/15

15/15
15/15

• 12/15
1/15

15/15
15/15
15/15 .
15/15
15/15

. 15/15
15/15
15/15
6/15

15/15
15/15
2/15
1/1.5

15/15
1/15

15/15
15/15

6/7

RANGE OP DETECTED
CONCEBTaATIONS

(b)

39 - 930
420

7 - 200
1
6 - 7

310 - 3.300
HO - 170

61 - A, 700
280
240
170
210

290 - 340
95

310 - 340

—

2,570 - 14,900

-1.7 - 15.8
12.6 - 2.240
0.23 - 1.4

5.9
7,150 - 71,400
4.2 - 2l! 6
2.3 - 13.5
9.8 - 337

6,250 - 33.100
11.7 - 882

1,300 - 28.500
202 - 508-
0.11 - 1.2
7.4 - 34.8

563 - 3,130
0.59 - 2.0

2.40
143 - 345

0.45
8 .- 36.6

61.1 - 1,150

a. The frequency of de tec t ion is the number of times Che chemical
was de tec ted over then number of smap le s analyzed for tha t
pa rame te r ( t h i s does no t inc lude da ta tha t were r e j e c t e d ) .

b. Organics are in ug /kg and inorganics and in mg/kg.

F i le : PRASBC (10-12-90)



TABLE 2-7

CHEMICALS DETECTED IH SOIL BORINGS OFFSITE - AREA
PFOHL BROTHERS LANDFILL, CHEEKTOHACA, NEW YORX

CHEMICALS FREQUENCY
OF

DETECTION
(a)

RANGE OF DETECTED
CONCENTRATIONS

(b)

VOLATILES

Methylene Chlor ide 1/1

SEHIVOLATILES

Bis(2-ethylhexyl)-
phchalate

Fluoranthene
1/1
1/1

150
190

PESTICIDES/PCBs

DDT

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryl liura
Cadmium
C a 1 c i urn
Chromi am
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potass ium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1/1

1/1
0/1
1/1
1/1
1/1
0/1
1/1

' 1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
o/i
0/1
1/1
0/1
1/11/1
0/1

35

4,200

-3.7
29.3
0.24

-
55,400
7.3
3.9
7.8

7,770
18.5
21,800
321
0.37
6.1

1,270

--
169
-

11.6
78.1
"

a. The frequency of deieccion is the number of times the chemical
was detected over the number of samples analyzed for that
parameter (this does noc include daca that was rejected).

b. Organics are in ug/kg and inorganics and in mg/kg.

File: PRASCBOS (10-14-90)



TABLE 2=8

PFOHL
DETECTED IN RUPTUHED DSUMS
UHBFILL, CKEBCTOHAGA, MEH TOBK

CHEHXCALS F1EQUEHCY
OF

DmCTIOH
(a)

RANGE OF DETECTEDm(b)

VOLATILES

Acetone
BroaodichlerosQ thane
2-Butanons
Chlorobanasne
Chloroform
1 , 2-Dichlorobenzene
1 , 4-Dichlorobenzene
Hethylena Chloride
Toluene
Xylonas

SEMIVOLATILES

Bonxoic Acid
2-MathyIphenol
&-Hechyiphenol
Phono L
Dibsnzofuran
Bis(2-£thylhexyl)-
phthslacs

Bucyl benzyl phthalate
Di-n-bucyL phthalace
Di-n-octyL phthalace
N-Nicrosodiphenylamine
Anthracene
Fluoranthsne
Kaphthalena
Phenantnrene
Pyrene

PESTICISES/PCBs

1/6

3/6
1/6
2/6
2/6
1/6
.4/6
2/6

1/6
3/6
2/6
5/6
4/6

1/6
1/6
3/6
1/6
1/6

DIOXINS/FURANS

1/6
1/6
6/6
1/6

1/6

(e)

11,000 - 79,600
1350

159,000 - 169,000
920 - 6940

1160
12.100 - 16,300
12,100 - 16,300

2570
1,430 - 9,300
18,000 - 25,000

143,000
498,000 - 1,100,000
•69,200 - 165.000

22,000 - 27,000,000
56,000 - 97,000

69,200 .
63,800

3310 - 35,000
18,600
143,000

8.100 - 25,400
240 - 3.440

1,300
85 - 27,500

3710

4,700

(e)

INORGANICS

(c)
Antimony
Arsenic
Barium
Beryl Iium
Cadaiua
Calciura (c)
Chr.omiua
Cobalt (d) -,.
Copper
Iron
Lead

5/5
1/6
5/6
3/6
1/6
2/6
5/5
6/6
2/2
2/6
6/6
4/6

70 - 2.010
39.2

0.56 - 15.3
14 - 2.820

0.17
2.5 - 3.1

110 - 2.230
13 - 39.3

15.1 - 22.7
171 - 343

3,300 - 56.500
11 - 3,130



TABLE 2-8
(continued)

CHEMICALS DETECTED IN RUPTURED DRUMS
PFOHL BROTHERS LANDFILL, CHEEXTOWAGA, NEW YORK

CHEMICALS

Magn«aium
Manganese
Mercury (d)
Nickel
Potassium (d)
Selenium (d)
Silver
Sodium
Vanadium
Zinc
Cyanide

FREQUENCY
OF

DETECTION
(a)

4/6
6/6
2/2
3/6
2/2
1/2
4/6
6/6
2/2
2/6
2/6

RANGE OF DETECTED
CONCENTRATIONS

(b)

48 - 541
16 - 243

0.53 - 0.65
4.2 - 59.8
205 - 402

0.72
1.0 - 2.1

30 - 14,900
2.5 - 4.3
30 - 2,030
1.2 - 2.8

a. The frequency of detection is the number <of times the chemical
was detected over the number of samples analyzed for chat
parameter (this does noc include data that were rejected).

b. Organics are in ug/kg and inorganics and in mg/kg.

c. This compound was rejected in one sample.

d. Based on the data provided, it is assused that four
of these samples were not analyzed for these inorganics.

e. See Draft Raised ill Investigation Report for dioxin/furan data.



TABLE 2=9

CHEMICALS DETECTED IH THE EXPOSES DfiUMS
PFOHL BROTHERS LANDFILL, CHEEXTOWAGA, MEH YORK

CHEMICALS

VOLATILES

Acetone
Mechylene Chloride
Xylanes

SEMI VOLATILES

Phonol
Dibenzofuran
Diethylphchalace
Acenaphthene
Anthracene
Benzo a)anthracene
Banzo b)f luoranthene
Bsaso g.h,i)parylene
Benao a)pyrane
Cyrscne

. Dibens(o,h)onthracene
Fluoranthene
Fluorane
Indano( 1 , 2 , 3-cd)pyrene
Phsnanchrene
Pyrene

FSEQUENCY
OF

DETECTIOK
(a)

1/3
1/2
1/3

1/3
1/3
1/3
1/3
2/3
2/3
2/3
1/3
2/3
2/3
1/3
2/3
2/3
1/3
2/3
2/3

SAHCE OF DETECTED
CONCENTRATIONS

(b)

420,000
12.000
sioo

2,600,000
1,800.000

12*
130

590 - 84.000
1,300 - 146,000
2,100 - 190,000

410
1,400 - 120,000
1,400 - 170,000

200
3.400 - 390.000
130 - 140,000

570
•1,600 - 350,000
2,100 - 270,000

DIOXXNS/FUKANS

INORGANICS

(c) (c)

Aluainwn
Ancimony
Arsenic
Barium .
Beryl lium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel.
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
Cyanide

3/3
9/32/3
3/3

, 0/3
1/3
3/3
3/3
2/3
3/3
3/3
3/3
2/3
2/3
1/3
2/3
2/3
1/3
1/3
3/3
0/3
1/3
3 3

9 - 2,120
- -0.65 - 1.2

1.1 - 51.9
- -1.9

42.4 - 12,000
1.7 - 14.8
1.7 - 1.8
2.6 - 131
162 - 22.900

3 - 79
303 - 1,020
51.6 - 134

.0.77
11.1 - 14.4
97.5 - 424

0.52
1.9

47.6 - 2,970
- -2.7

7.1 - 174

a.

3 .

C.

The frequency cf detection is che number of tiraes che chemical
was detected over the number of samples analyzed for that
parameter (this does not include data that were rejected).

Organics are-in ug/kg and inorganics are in mg/kg.

See .Draft Remedial Investigation Report for dioxin/furan data.



TABLE 2-10

CHEMICALS DETECTED IN BURIED DRUMS, WASTE AND STAINED SOIL
PFOHL BROTHERS LANDFILL, CHEEKTOUACA, NEW YORK

CHEMICALS FREQUENCY RANGE OP DETECTED
OF CONCENTRATIONS

DETECTION (b)
(a)

VOLATILES

Acetone 11/38 150 - 11,000
Benzene 1/38 13
2-Butanone 3/38 26 -360
Carbon disulfide 1/38 63
Chlorobenzane 6/38 30 - 16,000
1,2-Dichlorobantene 3/38 190 - 310
1,4-Dichlorobenzene 1/38 300
1,1-Dichlorottbmne 1/38 290
1,2-Dichlorechene 2/38 5 - 41,000
Ethylbenzena 11/38 38 - 310,000
Methylene chloride 19/38 19 - 140,000
Hethyl-2-p«ntanone 1/38 240,000
Tetrachloroethene 2/38 47 - 22,000

f ' Toluene 10/38 8 - 4,200,000
1,1,1-Trichioroethane 3/38 7 - 4900
Trichloroechene 1/38 150
Xylene 18/38 25 - 1,300,000

SEMIVOLATILES

Benzyl alcohol - 1/38 1000
2,4-Dimethylphenol 4/38 160 - 25,000
2-Methylphenol 2/38 190 - 120,000

: 4-HethyLphenol 4/38 680 - 68,000
Pentachlorophenol 2/38 560 - 29,000
Phenol 16/38 8,500 - 4,000,000
Dibenzofuran 13/38 18-49,000,000
Bis(2-ethylhexyl)phthalate 12/38 4 - 28,000
Butyl benzyl phthalate 1/38 49,000
Di-n-butyl phthalate 1/38 170,000
Diethylphthalate 1/38 6,500
N-Nitro*odiphenyLamine 1/38 5,900
2-Methylnaphthalene 8/38 12 - 230,000
Acenaphthene 2/38 2,500 - 36,000
Anthracene 2/38 4,000 - 17,000
Benzo(a)anthracene 4/38 1,900 - 11,000
Benzo(a)fiuoranthene 4/38 3,000 - 12,000
Benzo(g.h,i)perylene 3/38 750 - 4,500
Benzo(a)pyrene 3/38 1,700 - 7,100
Chrysene . 4/38 1,700 - 10,000
Fluoranchene 4/38 2,000 - 39,000
Fluorene 4/38 180 - 29,000
Indeno(l,2,3-cd)pynene 4/38 820 - 5,200
Naphthalene 12/38 3 - 150,000
Phenanthrene 3/38 150 - 86,000
Pyrene 4/38 2,000 - 11,000



TABLE 2-11

CHEMICALS DETECTED IN TEST PITS IN AREA B
PPOHL BROTHERS LANDFILL, CflEEKTOWACA, NEW YORK

CHEMICALS FREQUENCY
OF

DETECTION
(a)

RANGE OF DETECTED
CONCENTRATIONS

(b)

VOLATILES

Acetone
2-Butanone
Chlorobenzene
1,4-Dichlorobenzene
Ethylbensene
Hathylaae Chloride
Toluene
Xylenes (total)

SEMIVOLATILES

2,4-Dimethylphenol
2-Methylphenol
Phenol
Dibenzofviran
4-Chloroaniiine
Bis(2-othylhexyl)
phthalata

Acenaphchene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(fl)pyrene
Chrysene
Fluoranthene
Fluorene
Kaphthalene
Phenanthrene
Pyrene.
2-Hethylnaphthalene

PESTICIDES/PCBs

Aldr in
gnmaia-BHC
ODD
DDT
Dieldr in
Endrin
Heptachlor

INORGANICS

Aluminum
Antimony •.
Arsenic
Barium
Beryllium
Cadmium

1/6
1/5
1/6
1/5
1/6
2/6

4/6

2/5
1/5
1/5
3/5
1/5

2/5
1/5
2/5
2/5
1/5
1/5
2/5
1/5
2/5
2/5
2/5
2/5

1/5
1/5
1/5
1/5
1/5
1/5
1/5

5/5
0/5
4/5
5/5
2/5
2/5

640
150
52

3,200
4,200
40 - 46
9 - 2,100

6,700 - 17,000

330 - 7,300
14,000
12,000

800 - 18,000
1,800

2,700 - 3,400
910

1,300 - 1,400
890 - 1,500

410
1,100

2,700 - 6,800
1,400

1,600 - 5,200
2,100 - 9,400
1,900 - 4,200
1,600 - 4,000

89
38
240
190
180
230
47

13.1 - 5,720

0.44 - 15.9
0.66 - 452

0.51 - 0.57
5.9 - 8.1



(coQCioucd)

CHSHICALS DETECTED IN BUSIED DBBHS, HASTE AND STAINED SOIL
PFOSL 8SOTHEBS LAMDFILL, CHEEKTOyAGA, MB* YORK

CHEMICALS FSEQOEHCY
OF

DETECTION
(a)

&ANCE OF DETECTED
COHCEHTtAnONS

(b)

DIOmS/FURANS

PESTICIDES/PCBs

(c)

Aldrin
alpha-BHC
gamma-EHC
Dicldrin
End r in
Hopcachlor
Hoptachlor spoxide
Hsthoxychlor
Aroelor-1242
Aroclor-1248 •
Aroelor-1254
Aroclor-1260

INORGANICS

Aluainua
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Tha 1 1 i urn
Vanadium
Zinc
Cyanide

1/38
2/38
3/38
i/38
1/38
1/38
1/38
1/38
2/38
1/38
2/38
1/38

33/3?
0/37

25/37
37/37
13/37
25/37
31/37
36/37
25/37
37/37
36/37
35/37
37/37
36/37
13/37
27/37
20/37
8/37
12/37
37/37
3/37

20/37
37/37
10/37

4,700
680 - 630,000
1,700 - 69,000

1,700
710

1,900
1,200
14,000

7,500 - 13,000
9,600,000

8,700 - 420,000
31,000

43.3-108,000
- .

0.72-575
0.53-8,860
0.28-2.2
0.99-39.4
48.5-216,000
1.0-18,100
2.4-378
1.9-29,400
155-465,000
2.8-36.000
11.3-28,900
6.1-445
0.14-4.4

4.1 - 445
75.1 - 33,000
0.5 - 39.2

0.92 - 11.9
29.7 - 19,500

0.33 - 1.9
1.7 - 106

13.1 - 35,300
0.53 - 33.4

a.

b.

c.

The frequency of detection is the number of times tho chemical
was detected over the number of samples analyzed for that
parameter (this does not include data that were rejected).

Organic* are in ug/kg and inorganics and in mg/kg.

S&e Draft Raaedial Investigation Report for dioxin/furan data.



TABLE 2-11
(coaeiauod)

CHEMICALS DETECTED IN TEST PITS IK ASEA
PFORL BROTHERS LANDFILL, CHEEXTOTAGA, NEW

CHEMICALS

Calcium
Chroaiua
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

FREQUENCY
OF

DETECTION
(a)

1/1
5/5
2/5
5/5
5/5
5/5
V5
5/5
1/5
2/5
2/5
1/5
1/5
5/5
0/5
1/5
5/5
2/4

RANGE OF DETECTED
CONCENTRATIONS

<b>

396
1.6 - 63.9
6.6 - 8.9
2.3 - 222

2,970 - 102,000
3.5 - 2,360
13.9 - 2,170
3.9 - 618

0.55
21.2 - 42.8
658 - 918

120
4.4

22.1 - 493
-10.4

13.6 - 5,850
3.1 - 5.9

a. The frequency of detection is the number of times the chemica
was detected over the number of samples analyzed for that
parameter (this does not include data chat were rejected).

b. Organic* are in ug/kg and.inorganics are in mg/kg.

File: TPH6-20 (11-01-90)



TABLE 2-12

CHEMICALS DETECTED IN TEST PITS IK AREA C
PFOffL BROTHERS LAKDFILL, CHEEKTOTAGA, HEW T08K

CHEMICALS

VOLATILES

Acetone

SEMI VOLATILES

PESTICIDES/PCBs

delta-BHC
Methoxychlor

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnes ium
Manganese
Mercury
Nickel
Potass iura
Selenium
Si Iver
Sodium
Tha 1 1 ium
Vanadium
Zinc
Cyanide

FREQUENCY
OF

DETECTION
(a)

1/1

0/1

•1/1.
1/1

1/1
0/1
1/11/11/11/11/11/11/11/11/1
1/11/11/11/1
1/11/11/11/11/1
0/1
1/11/11/1

SANCE OF DETECTED
CONCEWTaATIONS

(b)

30

-

1.8
4.0

7,250
-15.3
301
0.98
3.0
10,300
25.9
7.3
124

18,400
485
2,270
223
1.10
22.3
680
2.00
0.68
260
-

26.2
422
1.20

a. The frequency of detection is the number of times the chemical
was detected over the number of samples analyred for that
parameter (this does not include data that was rejected).

b. Organic concentrations are in ug/kg and inorganics are in mg/kg,

File: TPH6-21 (11-01-90)



PKSL LMDS

Cheaical

VOLATILES

Acetone
Chlorobenzene
Hethylene Chloride
Trichloroethylene

SEXrVOLATILES

Eenzoic Acid
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Dibenzofuran
Diethyl phthalate
1 ,3-Dichloro benzene
1 , 4-Di chlorobanzene
1 , 2-Dichlorobenzene
Di-n-butyl phthalate

Aceaap thene
Anthracene
Ben2o(a)anthracene
Ben.2o( b ) f luoran thene
Bcn2o(a)pyrene
&en2o(g,h, i Jperylene
Chrysene
Diben2o( a, h) anthracene
Fluoran thene
Fluorene
Indeno ( 1 , 2 , 3-cd ) py rene
2-Methylnaphthalene
Naphthalene
Phiinanthrene
Pyrene

PESTiciDES/PCBs .

Aldrin
beta-BHC
gassia-Chlordane
DDD
Dieldrin
Aroclor-1221
Aroclor-1248
Aroclor-1254

^XLL; Dt&£to£rQa&CA c mm
Banfe of

Frequency Quantitation Range of Dotcje'Sod
of Detection Limits Concent rat ioao

(b) (c) (c)

7/24
2/24

12/24
2/24

1/24
5/24
2/24
3/24
4/24
1/24
1/24
1/24
2/24

2/24
7/24

19/24
15/24
10/24
7/24

20/24
2/24

23/24
2/24
4/24
1/24
2/24

12/24
23/24

1/23
2/23
5/19
1/22
1/23
1/28
5/28
6/28

14
7-41

11-32
7-41

2,600-55,000
530-11,000
530-11,000
530-11,000
530-11,000
530-11,000
530-11,000
530-11,000
530-11,000

530-11,000
530-11,000
540-8,500
530-7,900
530-8,500

530-11,000
540-7,900

530-11,000
7,900

530-11,000
530-11,000
530-11,000
530-11,000
540-11,000

7,900

11-270
11-270

110-2,100
21-530
21-530

110-2,700
110-2,700
210-5,300

15-770
10-23
9-150

8-9

740
1,500-3,000

38-43
430-13,000

18-990
14
19
33

75-250

17-720
11-2,500
26-6,000
20-9,200
21-6,000
50-2,500
16-7,500
190-480

35-13,000
23-880

30-2,000
120

44-620
17-10,000

' 11-15,000

32
22-75

6.3-92
14
16

560
290-7,700

270-19,000

Background
Levels

11
ND
4

NA

NA
NA
NA
ND
23
NA
NA
NA
40

ND
ND
ND
24
34
19
69

• NA
66
NA
ND
NA
NA
ND
57

ND
ND
ND
ND
ND
ND
ND
ND



t&BLI 2-13 (Cont'o;

.(a)
PFO&L 1

Chemical

SDOEKS LAHFn

Frequency
of Detection

(b)

w» iMT^m I H"« *rm

<L» CHKiflCiuyAGfi

Sange of
Saaaple

Quantitation
Limits
(0

'•i^nw

i, w um

Range of Datectsd
Concentrations

(0

Background
Levels
(c)(d)

TCDF AND TCDD(e) (GENERAL LANDFILL)

HxCDFs (total)
HpCDFs (total)
1,2,3,4,6,7,8-HpCDF
OCDF
PeCDDs (total)
HxCDDs (total)
HpCDDs (total)
1,2,3,4,6,7,8-BpCDD
OCDD

TCDF and TCDD (Truck Repair
TCDF (total)
2,3,7,8-TCDF
HxCDFs (total)
1,2,3,4,7,8-BxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
HpCDFs (total)
1,2,3,4,6,7,8-PeCDD
1,2,3,4,7,8,9-HpCDF
PeCDFs (total)
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
PeCDDs (total)
1,2,3,7,8-PeCDD
HxCDD (total)
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
2,3,4,6,7,8-HxCDD
HpCDDs ( to t a l )
1,2,3,4,6,7,8-HpCDD
OCDD
TCDD ( to ta l )
2,3,7,8-TCDD

INORGANICS

Aluminum
Arsenic
Barium
BerylliuE

2/5
3/5
3/5
2/5
1/5
2/5
4/5
4/5
5/5

Service)
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1

18/18
22/23
20/20
15/18

0.0059-0.015
0.017-0.022
0.017-0.022
0.034-0.079
0.011-0.014
0.011-0.024

0.037
0.037

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
Na
NA
NA

_

NA
-

0.19-0.4

0.11-0.5
0.02-0.7

0.02-0.29
0.32-1

0.13
0.23-0.42
0.02-1.8
0.02-1.2

0.13-4

17,000
1,000
3,200
1,000

490
76

6
3,400
3,100

100
6,600

690
130

55,000
930

26,000
1,500

'3,700
2,400

23,000
13,000
30,000
20,000

110

1,260-11,000
3-29.9

95.9-2,220
0.23-0.63

0.011
0.015

0.0059
0.014

0.0057
0.016
0.043
0.024
0.12

0.0078
0.00086

0.011
<0.002

<0. 00071
<0. 00067

<0.0016
0.015

0.0059
<0. 00045

0.0068
<0. 00063
<0.0011
0.0057

—0.016
<0. 00042
<0.0018

—0.043
0.024
0.120

0.0049
0.00046

12,000
12.2
47.9
0.38



1 u/

Cheaical

Cadmium
Calcium
Chroeiua
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium.
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide /,

t£ntiTTtJ\t ^ nxnrto^nifi
VTMCT^iA V*TrVj f^9^-ffV*-'92f

PfOSL JjjmSSSS IMini

Frequency
of Detection

(b)

23/23
18/18
23/23
16/18
23/23
18/18
23/23
18/18
20/20
22/23
18/18
18/18

9/18
9/23

18/18
1/18

17/18
20/20
13/14

S3 LMDPILL SO
Xa0 ^ptp£toiCjrt^5^(pA

Range of
Saople

Ouontitation
Lisits
(0

.
-
-

1.6-1.7
-
-
-
-
-

0.17
-
-

0.65-5.6
0.84-3.1

-
0.47-1.7

1.3
-

1.4

ELsT '
ka |vĵ  YQj§^

Range of Etotoetcd
Cancantratieao

(c)

2.2-27.6
7,900-222,000

4.8-84.0
2.4-17.8

14.8-1,057
14,000-317,000

24.2-985
2,150-19,400

132-1,770
0.1-6.2
10-125

351-2,420
0.67-5.3
1.8-4.8

125-4,490
0.59

3.8-26.4
69.1-2,770

1.5-7.3

Background
LsvaLs
(c)(d)

0.77
2,980
12.7
5.5

15.4
17,900

741
2,380

228
<0.08
14.1
994

0.46
<0.55

173
0.28
21.7
75.2

<0.67

(a), Landfill soils represent surface samples from leachate seep sediaants, Area C
Marsh sediments, and Area B surface soil.

(b) The frequency of detection is the number of times the chemical vas detected over
the number of samples analyzed for that parameter (this does not include data that
vas rejected).

(c) Organic chemical concentrations and dioxin/furan concentrations are in ug/kg;
inorganics are in ag/kg.

(d) Sample SUSL-4 collected by Dvirka and Bartilucci vas used as a background saaple
for the landfill soils as directed by HYDEC. ND appears when the cheaical vas not
detected in the background sample. It is not knovn vhat the detection limits vcre
for every chemical in the sample. To provide an additional level of coaparison,

, landfill soils were also compared to the background sediment samples SE-1 and
SE-14. The lover concentration of lead and arsenic in these sediment samples were
used for comparison because the concentrations in the Ê irka and
Bartilucci vere higher than normal.

(e) TCDF and TCDD data vere collected from the following locations: five isomer-specific
•-samples and one 2,3,7,8-TCDD sample from Area C Marsh; five 2,3,7,8-TCDD/TCDF
samples from Area B; eighteen 2,3,7,8-TCDD samples from leachate seep sediments.

NOTE: Area C (Marsh) sediment samples vere collected by NYSDEC and analyzed for
volatiles, semivolatiles, pesticides, PCBs, and TCDFs/TCDDs.



TABL3 2-14

Chemical

DIOHNS/FURAtfS

TCDFs (total)
2,3,7,8-TCDF
PeCDFs (total)

' 1,2,3, 7,8-PeCDF
2,3,4,7,8-PeCDF
HxCDFs (total)
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
HpCDFs (total)
1,2,3,4,6,7,8-BpCDF
1,2,3, 4,7,8, 9-HpCDF
OCDF
TCDDs (total)
2,3,7,8-TCDD
PeCDDs (total)
1,2,3,7,8-PeCDD
HxCDDs (total)
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
HpCDDs (total)
1,2,3,4,6,7,8-HpCDD
OCDD

INORGANICS

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Silver
Zinc

rgBcre&LS ESmsi
PfQSL BtormffiS LA*

I) IR RKSIDIWTTAL
KUflLL, usâ lv̂

Ban&e of
Sssple

Frequency Quantisation
of Detection Limit

(a) (b)

10/10
12/13
.10/10
7/10
7/10
10/10
6/10
5/10
5/10
5/10
10/10
9/10
5/10
10/10
9/10
7/13
10/10
5/10
10/10
5/10
6/10
6/10
10/10
10/10
10/10

12/13
13/13
9/13
12/13
13/13
13/13
13/13
10/13
1/13
13/13

NA
0.00068

NA
0.00071-0.002
0.001-0.0013

NA
0.00055-0.0029
0.00041-0.00097
0.00076-0.0015
0.0003-0.0074

NA
2.2

0.00066-0.004
NA

0.00021
0.0003-0.0009

NA
0.00071-0.0028

NA
0.00034-0.0025
0.00069-0.0019
0.00057-0.0019

NA
NA
NA

1.4
NA

0.6-5
10
NA
NA
NA
0.1

1.2-10
NA

SQsFACS SOILS
kM, US? 7QBC

Range of Da tec ted
Concentration

(b)

0.0053-0.052
0.00058-0.0051
0.0027-0.055

0.00037-0.0047
0.00054-0.0085

0.0081-0.22
0.0012-0.0074
0.00042-0.0033
0.0013-0.0059
0.0003-0.029

0.01-0.85
0.0034-0.19

0.00057-0.0022
0.011-0.49

0.00047-0.0093
0.00031-0.00058
0.00086-0.019
0.00033-0.0015

0.009-0.59
0.00054-0.0024

0.0011-0.06
0.0011-0.054

0.04-3.5
0.015-0.77
0.090-21

2.5-21.0
67.2-801
1.9-6.2
1.6-14.9
5.4-93.8
5.0-339
88.9-525
0.1-0.9

1.4
47.1-969

Background
Concentrations

(b)

0.0078
0.00086
0.0068
<0. 00063
<0.0011
0.011
<0.002
<0. 00071
<0.0016
<0. 00067
0.015
0.0059
<0. 00045
0.014
0.0049
0.00046
0.0057
<0. 00075
0.016
<0. 00042
<0.0018
<0.0023
0.043
0.024
0.120

3.0
<29
3.3
2.3

<25
14.5
52.0
<0.1
<1 .4
49-6

(a) The frequency of detection is the number of times the chemical vas detected over the
number of samples analyzed for that parameter (this does not include dsta that
rejected).

(b) Inorganics are in mg/kg; dioxins/furans are in ug/kg (ppb).

(c) Background data from sample SSS-55.

NOTE: Da;a vert collected by NYSDEC and were analyzed for inorganics, PCBs and
dioxins/furans.



2ABLS 2-15

V*

U.* .'

DIOXINS/FURANS

TCDFs (total)
2,3,7,3-TCDF
PeCDFs (total)
2,3,4,7,8-PeCDF
HxCDFs (total)
HpCDFs (total)
l,2.3,:4,6,7,fi-HpCDF
OCDF ;
TCDDs (total)
2,3,7,'8-TCDD
PeCDDs (total)
HxCDDs (total)
1,2,3,6,7,8-HxCDD'
1,2,3,7,8,9-HxCDD
HpCDDs (total)
1,2,3,4,6,7,8-HpCDD
OCDD '.

INORGANICS

Arsenic
Barium
Cadmium
Chromium
Copper
Lead !
Mangahese
Mercury
Zinc

f5rS^\jn tjT&^fPEfff^C I J
6 i WttArf OjVy A QiirVJ ^a

Frequency
of DotQCtion

(a)

8/8
5/8
7/8
1/8
8/8
8/8
6/8
8/8
8/8
2/8
3/8
8/8
2/8
1/8
8/8
7/8
8/8

8/8
7/8
4/8
7/8
8/8
8/8
8/8
7/8
8/8

JJJDFILL, GBO îSOTAKA, BSff YEK

Range of Sample
Ouantitation Range of Detcetcd

Liait Concentration
(b) (b)

NA
0.36-0.69
0.22
0.22-1,2

NA
NA

0,52-1.2
NA
NA

0.27-0.37
0.17-1.3

NA
0.78-1.7
0.84-1.8

NA
12
NA

NA
25
0.57-0.72
1.2

NA
NA
NA

0.1
NA

0.00055-0.016
0.00062-0.018
0.0014-0.013

0.00041
0.0032-0.014
0.0032-0.019
0.002-0.0099
0.006-0.017

0.00026-0.0068
0.00026-0.00052

0.0014-0.0065
0.0022-0.014

0.00076-0.0014
0.002

0.026-0.057
0.014-0.028
0.046-0.130

1.0-10.1
103-323
1.9-3.0
4.6-7.9

6.6-12.0
1.6-58.0

59.2-313.0
0.1-0.2

35.7-110.0

Background
Concon trot ions

(b)

' 0.0078
0.00086
0.068

<0.0011
0.011

. 0.015
0.0059
0.014
0.0049
0.00046
0.0057

<0.016
<0.0018
<0.0023
0.043
0.024
0.120

3.0
<29

3.3
2.3

<25
14.5
52.0
<0.1
49.6

(a) The frequency of detection is the number of times the chemical was detected over the
number of samples analyzed for that parameter (this does not include data that vere
rejected).

(b) .Inorganics are in mg/kg; dioxins/furans are in ug/kg (ppb).

(c) Background data from, sample SSS-55.

NOTE: Data vere collected by NYSDEC and vere analyzed for inorganics, PCBs and
dioxins/furans.



UBLI 2-16

CSBaCALS DSEBeBED IK OT SSAIH&(3 BISCI SBMBffS
USi&gTLL,

(c)

Chemical
Frequency
of Dstsction

Range of
Saaple

Quaatitation
Uait

Range of Detactsd
Concentration

(b)

Background
Concentrations

VOLATTLES

Acetone
Benzene
Chlorobenzene
Hethylene Chloride
1,2-Di chlorobenzene
1,A-Dichlorobenzene

SDOVOLATILES

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b/k)fuoranthene
Benzo(a)pyrene
Benzo(g,h,i)pery lene
Benzole Acid
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
4-Chloro-3-B>sthylphenol
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Indeno(l,2,3-cd)pyrene
Naphthalene
N-Ni trosodiphenylamine
Phenanthrene
Pyrene
Phenol

3/29
1/29
3/29
6/29
3/17
6/29

13-290
6-45
6-45

22-140
370-11,000
370-11,000

15-240
15

5.5-S7
7-120
10-95
17-70

10/21
15/29
20/29
21/29
22/28
20/29
20/29
5/29
18/29
3/29
1/29
20/29
15/29
8/29
18/29
2/29
15/29
1/17
25/29
14/29
17/29
1/29
4/29
23/29
25/29
2/29

370-11,000
370-1,500
440-11,000
370-3,100
370-11,000
370-11,000
370-11,000
1800-53,000
370-1,500
370-11,000
370-11,000
376-1,500
370-11,000
370-11,000
430-11,000
370-11,000
370-11,000
370-11,000
370-1,500
370-11,000
370-11,000
370-11,000
370-11, (XX)
370-1,500
370-1,500
370-11,000

14-220
' 29-680
18-3,100
47-1,200
340-5,700
59-1,300
57-3,800
79-770

190-4,200
23-53

11
55-2,900
60-2,300
15-2,500
15-8,200
26-140
33-160

32
81-5,800
16-320

150-3,700
180

45-1,900
34-2,900
96-5,400

74-76

20
<30
CO
<26

<2,000
<2,000

<2,000
<2,000

440
1,500
2,900
1,300

580
9,600

780
<2,000
<2,000

1,300
<2T000
<2,000
<2,000
<2,000
<2,000
<2,000
3,100

<2,000
730

<2,000
<2,000
1,800
2,700

<2,000



2-46 (Coat'd)

GESKIC&LS DS±SiHO 103 im E3A1S&3 nrxos ^az^srrs £KD AMD E^K ^BH^H«SN^/

R

Cheaical

2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-BxODF
HpCDFs (total) .
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF .
OOF
TCDD (total)
2,3,7,8-TOJD

•PeOJDs (total)
1,.,3,.7,8-PeCDD
HxCDDs (total)
1,2, 3,4,7, 8-BxCDD
1, 2,3,6, 7,8-HxCDD
1,2,3,7,8,9-HxCDD
HpCDDs (total)
1,2,3,4,6,7,8-HpCDD
OCDD

FQ2L ESJISSSS L^KD

Frequency
of Detection

(a)(c)

• 5/8
4/8
8/8
8/8
4/8
8/8
7/8

6/27
8/8
5/8
8/8
4/8
6/8
6/8
8/8
8/8
8/8

'T 14«nif | wB&BiXA vQJ

Bon&e of
Saaple

Ouantitation
Limit
(b)(o)

0.19-2.6
0.18-0.94

-
- '.

0.17-1.6
-

0.21
0.21-0.77

.
0.55-0.68

- -
0.26-0.73
0.26-1.1
•0.41-2.6

-
-
— .

y^nsjsos:

Range of Detected
Concentration

(b)

0.00057-0.0038
0.0013-0.0058
0.0017-0.055

0.00038-0.020
0.00083-0.018
0.0019-0.091
0.0037=0.020

0.00045-0.0018
0.00025-0.028

0.00025-0.0017
0.0021-0.046

0.00047-0.0015
0.0014-0.004

0.00054-0.0044
0.008-0.130

0.0043-0.066
0.035-0.460

Background
Concentrations

(b)(d)

<0.0016
<0. 00067
0.015
0.0059

<0. 00045
0.014
0.0049
0.00046
0.0057

<0. 00075
0.016

<0. 00042
<0.0018

• <0.0023
0.043
0.034
0.120

NA - Not available. This data was collected by NYSDEC, detection liaits were not provided.

(a) The frequency of detection is the number of tiaes the cheaical vas detected over the
number of saaples analyzed for that p&raaster (this does not include data that vas
rejected).

(b) Organic chemical concentrations and dioxin/furan concentrations are in ug/kg;
inorganic cheaical concentrations are in

(c) Seventeen samples vere collected froai Aero Creek. All samples vere analyzed for
volatiles, semivoLatiles, pesticides and PCBs. Only tvo samples vere analyzed for
inorganics, 8 saaples vere analyzed for dibenzofurans (TCDF) and dioxins (TCDD)
.(several isoaars) and 9 saaples vere analyzed only for the 2,3,7,8 isooer of TCDF and
TCDD.

(d) Background data were collected from sedisent sample SE-1, vest of Transit Road;
i sediment sample SE-14, an intermittent stream east of Aero Lake; and residential soil,
sample SSS-55 for dioxins/furans.

(e) Detection limits for Aero Creek sediment samples not available.



T4BLS 2-16 (Coot'd)

CSSQCALS DETECTS) IH IHS HRATWAfflt UTTCS SKDPfflfTS HO AHO CSEK
P?Q3L B80THBKS LAHFIXL, C&EB3D5AK&r RB8

(c)

Frequency
Chemical of Detection

Bangs of
Saople

Ouantitation
Limit

Range of Dst&cted
Concentration

(b)

Background
Concentrations

PESTICIDES/PCBs

Aroclor 1242
Beta-BHC
DDT
Gamma-Chlordane

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nidcel
Potassium
Selenium
Sodium
Vanadium
Zinc
Cyanide

DIOHNS/FURANS

TCDFs ( t o t a l )
2,3,7,8-TCDF
PeCDFs ( to ta l )
1,2,3,7,8-PeCDF
2,3,4 ,7 ,8-PeCDF
HxCDFs ( total)
1,2,3,4,7,8-HxCDF
1,2 ,3 ,6 ,7 ,8-HxCDF

1/29
3/11
1/9

1/12

11/11
5/11
13/13
13/13
11/11
12/13
11/11
13/13
11/11
13/13
11/11
13/13
11/11
13/13
9/13
11/11
10/10
2/11
11/11
11/11
13/13
3/11

8/8
12/17
8/8
5/8
8/8
8/8
8/8

99-670
10-67

20-130
99-670

9.3-18.2

0.9

0.13-0.21

0.61-4

1.3-2.2

0.19-0.57

0.62-1.0

087-1.1

7
19-62

520
5.3

0.0032-0.077
0.00053-0.0042
0.00071-0.047

0.00014-0.0022
0.00027-0.0039

0.0018-0.049
0.00027-0.0068
0.00044-0.0025

<96
13

<96

5,580-12,200
9-15

2.8-29
46.9-280
0.36-0.89
1.7-6.2

5,230-98,300
5.1-49.1
1.8-14.2
11.4-107

10,200-37,200
11.5-1,180

1,470-27,500
111-1,100
0.2-0.6
5.7-117

368-2,830
0.85-0.93
201-3,770
10.9-33.4
48.4-910
1.1-10

7,030
8.7
3.5
54.8
0.46
2.3

67,400
13.2
4.6

27.8
10,800

131
14,900

313
<0.13
12.8

1,060
<0.6
545
14.6
165
<1.3

0.0078
0.00086
0.0068

<0.00063
<0.0011
0.011

<0.002
<0.00071



•SABLE 2-17

Chemical

VOLATILES

Acetone
2-Butanone
Hethylene chloride

INORGANICS

Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium'
Cobalt
Copper
Iron ' .
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

C2BCC&LS ES3CH
PFQHL tsOXflSSS k&K02

Frequency
of Detection

(a)

2/3
1/3
3/3

. ' . 3/3
3/3
3/3
3/3
2/3
3/3
3/3
3/3.
3/3
3/3
3/3
3/3 .
3/3
3/3
3/3
2/3
3/3
3/3
3/3

3) IB ASO IMI
m.iHu*.

Range of
Sample

Quanti Cation
Liait

(b)

12
12-16

—

- -

—
—
—1.3

—
—
—
—
—
—
—
—
—
—0.79__

—
—

; s&msgiis
G&, KSF XQSLC

Range of Da toe ted
Concentration

(b)

62-360
54

13-54

4,670-11,200
1.8-5.9

43.3-117
0.24-0.44

1.3-4.7
4,850-66,000

8.3-18.6
4.4-7

10.7-26.1
8,870-19,800

10.2-73.6
2,190-16,500

129-438
9.3-20.3

409-1,810
1.2-1.7
177-585

10.6-22.8
55.2-145

Background
Concentrations

(b)(c)

20
<60
<26

7,030
3.5

56.8
0.46
2.3

67,400
13.2
4.6

27.8
10,800

131
14,900

313
12.8

1,060
<0.78

545.
14.6
165

(a) The frequency of detection is the number of times the chemical vas detected over the
number of samples analyzed for that parameter (this does not include data that vas
rejected).

(b) Organics are in ug/k£ and inorganics are in nig/kg.

(c) Background data from 2 stream sediment samples (SE-1 and SE-14) north of Area B.



TABLE 2-18

CHEKIC&LS CKEBCHfl) 251 BLLICDTT C8EEK SHUMBSTS
PFOSL BSOfHEKS LANDFILL, CHEBTOTAGA, HK9 UOSK

Chemical

VOLATILES

Acetone
Chlorobenzene
Trichloro«thylene

Frequency
of Detection

(a)

2/5
3/5
2/5

Range of
Sample

Quantitation
Limit

(b)

13
5

Range of Detected
Concentration

(b)

24-50
13-20

8-9

Background
Concentrations

(b)

240
<26

9

SEKIVOLATILES

Acenaphthylene 1/5
Fluorene 1/5
Diethylphthalate 2/5
Phenanthrene 2/5
Anthracene 2/5
Fluoranthene 3/5
Pyrene 3/5
Chrysene 2/5
Benzo(a)anthracene 2/5
bis(2-Ethylhexyl)phthalate 2/5
Benzo(b,k)fluoranthene 3/5
Benzo(a)pyrene 2/5
Indeno(l,2,3-cd)pyrene 2/5
Dibenz(a,h)anthracene 1/5
Benzo(g,h,i)p«rylene 2/5

DIOXINS/FURANS

2,3,7,8-TCDF 1/5

INORGANICS

Aluminum 3/3
Arsenic 5/5
Barium 5/5
Beryllium 3/3
Cadmium 4/5
Calcium 3/3
Chromium 5/5
Cobalt 3/3
Copper 5/5
Iron 3/3
Lead 5/5

400-1,000
400-1,000
400-1,000
400-1,000.
400-1,000
870-1,000
870-1,000
400-1,000
400-1,000
400-1,000
870-1,000
400-1,000
400-1,000
40071,000

0.3

63
16

21-28
42-200
14-89
81-420
91-290
61-170
54-130
800-950
28-73
53-94
41-170

17
63-220

0.56-1.4

<1,500
33
35
230
93
340
200
170
120

1,600
370
140
273
257
190

5,120-9,010
2.2-7.4
21.9-301
0.33-0.57
0.33-3.7

6,480-14,000
4.9-14
4.7-5.7

13.4-2,160
12,600-14,500

14.8-51

7,030 (d)
9.5 (c)
271 (c)
0.46 (d)
3.1 (c)

67,400 (d)
35.6 (c)
4.6 (d)
68.9 (c)

10,800 (d)
462 (c)



2-3J (Com'd)

Cheaical

Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

CHEMICALS BSx t̂ra 2S3 HUG/lT G
TftHWyflY f tffetrrfWEft^i K-A^M^TTKAim O^M^^^ i~t^

lange of
Scsple

Preqt*2ncy Quantitation
of Detection Limit

(a) (b)

3/3
5/5
5/5
3/3 -
3/3
3/3
3/3
5/5

s^ SsaSgarcs
Mtt.MnK

Sange of Datoetcd
Concentration

(b)

2,820-5,690
130-311

0.10-0.25
14.2-18.7
456-1,210

130-144
13.1-16

61.2-144

Background
Concentrations

(b)

14,900 (d)
284 (c)

0.57 (c)
12.8 (d)

1,060 (d)
545 (d)

U.6 (d)
315 (c)

(a) The frequency of detection is the number of tiaes the cheaical was detected over the
number of saaples analyzed for that parameter (this doss not include data that vas
rejected).

(b) Organic chemical concentrations are in ug/kg; inorganic cheaical concentrations are in
ag/kg; and dioxins/furans are in ng/kg (ppt).

(c) Background data froa 3 upgradient Ellicott Cre«k saaples collected by OS1 12/90 and
NYSDOH 6/90 (SE17-001, SIR-19 and STR-20). See text for discussion.

(d) Background data from 2 streaa sedieant saaples (SE-1 and SE-14) north of Area B
collected by CDM 1987. See text for discussion.



TABLE 2>

CHEMICALS [yfK̂ ."n*P H? nrna
PFOBL BSOTHSRS LAREFTLL, CHEBH'OSAGS., US? YOK

Chemical

VOLATILES

Acetone
Chlorobenzene
1 , 2-Dichlorobenzene
1 , 2-Dichloroethylene

SEHTVOLATILES

2,4-Dimethylphenol
Di-n-ocryl phthalate

INORGANICS

Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Frequency
of Detection

00

1/11
1/11
1/11
3/11

1/11
1/11

10/10
3/10
10/10
1/10
5/10
10/10
1/10
10/10
10/10
9/10
10/10
10/10
3/10
1/10
10/10

' 10/10
2/10
10/10

Range of
Sample

Ouantitation
Liait
(b)

10-17
5-10
10
5

10
10

rmn

2.2_

0.4
3.5_

2.8

—
—2.1

—
—0.2

12.8

—
—2.4

—

Range of Detected
Concentration

(b)

18
10
4

3-6

4
14

33.7-1,090
3.1-3.7
18.8-393

0.46
5-13.8

56,800-233,000
3

5.4-26.8
294-4,000
2.1-20.1

15,000-43,000
54.3-427
0.25-0.3

13.8
1,680-24,200

19,000-269,000
3-3.6

.17-98.6

Background
Concentrations

(b)(c)

<10
<5
<10
<5

<10
<10

77
<2.2
77

<0.4
<3.5

99,000
<2.8
6.8
507
10.6

25,300
244
<0.2

<12.8
2.740

308,000
<2.4
33.3

(a) The frequency of detection is the number of times the chemical v&s detected over the
number of samples analyzed for that parameter (this does not include data that vas
rejected).

(b) Organics are in ug/1 and inorganics are in ug/1.

(c) Background data from surface water samples SV-1 and SV-14 vere collected from the
vesrern side of Transit Road ditch and an intermittent stream e&st of Aero Lake (same
locations as SE-1 and SE-14).



ZA8L3 2-20

IMS

; Chemical
Frequency
of Datection

(a)

Range of Sasple
Quantitation

Uait
(b)

Range of Detected
Concentration

(b)

Background
Concern t rat ions

(b)(c)

SEHTVOLATILES

bis(2-Ethylhexyl)
pfruhalate

INORGANICS

1/3 50-55 22

Aluminum
Bariuo
Cadaius
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc.

3/3
3/3
1/3
3/3
3/3
2/2
2/3
3/3
3/3
3/3
3/3
3/3
3/3

— 5S.2-62.2
— 93.6-96.4
3.5 6
— 57,100-59,300
— 3.7-6.7
— 148-187
2.6 2.5-3.9
— 14,300-14,900
— 18.1-19.9
— 0.25-0.48
— 3,540-4.090
— 132,000-138,000
— 11-18.3

77
77
<3.5

115,000
6,8

507
10.6

25,300
244
<0.2

2,740
308,000

33.3

(a) The frequency of detection is the number of tires the chemical vas detected over the
number of samples analyzed for that parameter (this does not include data that vas
rejected).

(b) Organics are in ug/1 and inorganics are in ug/1.

(c). Background data from surface vater saaples SV-1 and 5V-14 vere collected from the
western side of Transit Road and an intermittent stream east of Aero Lake (same
locations as SE-1 and SE-14).



2-21

CSEHXC&LS
FFOHL

jg SffiPS
Q3E3SCTOWGA, HS9 YORK

Chemical
Frequency

of Detection

Range of
Saople

Quantitation
Limit

Range of Detected
Concentration

Background
Concentrations

(bXc)

VOLATILES

Benzene 5/19
Chlorobenzene 9/58
Chloroethane 2/19
1,2-Dichlorobenzene 4/38
1,3-Dichlorobenzene 3/38
l,4-Dichlorob*n*ene 3/19
1,1-Di'chloroethylene 3/19
1,2-trans-Dichloroethylene 2/19
Ethylbenzene 1/19
Trichloroethylene 1/19

SEMIVOUTILES

Benzoic Acid 1/19
2,4-Dioethylphenol 2/19
Phenol • 2/19
Dibenzofuran 2/19
bis(2-Ethylhexyl)

phthalate 5/19
Di-n-octyl phthalate 2/19
Ben2o(b)fluoranthene 1/19
Benzo(a)anthracene 1/19
Benzo(b)pyrene 1/19
Chrysene 1/19
Fluoranthene 3/19
Fluorene 1/19
Phenanthrene 2/19
Pyrene 3/19

PESTICIDES/ PCBs

Aldrin 2/19
Dieldrin 4/19
ODD 1/19
Endrin ' 1/19
Endosulfan II 3/19

2
3.7-10

5.9
10-40
10-40
10-40

1.1
1.6

3

50-100
10-40
10-40
10-40

6-20
^0-40
' 10-40
10-40
10-40
10-40

10

10-40
10

0.005-0.05
0.01-0.1
0.01-0.1
0.02-0.1
0.01-0.1

3-8
2-110
11-31
17-18
4-69
2-6

2.3-4.9
64-85

6
2.2

22
30

7-10
20-63

9/60
9-11'

7
5
5
5

3-9
2

2-5
3-11

0.0074-0.0081
0.0032-0.02

0.011
0.028

0.032-0.054

<2
<3.7
<5.9

<5
<5
<5

O

<50

25

<0.05



2-21 (Cont'd)

• t
i

• '

\

Ohesical
; -

INORGANICS

Aluminum ;
Arsenic
Barium
Beryllium
Cadmiuo
Calcium
Chromium
Cobalt
Copper
Iron ' ;
Lead
Magnesium
Manganese
Mercury
Nickel : .
Potassium
Selenium :

Silver
Sodium ;
Vanadium
Zinc ,
Cyanide

fSottJTfl&LS PWIK
Tpng|. S10EHSJS L4KD5

Frequency
of Datection

(a)

19/19
12/19
19/19
4/19

16/19
19/19
15/19
10/19
19/19
10/10
19/19
19/19

. 19/19
18/19
14/19
19/19
2/19
9/19

19/19
6/19

18/18
3/10

pt3PP jjj JJ^fcHA

ILL, oasstroa

Range of
Sasple

Quantitation
Unit

(b)

•-,„

2.2

—0.4
3.5

—3.4
2.8

—
—~

. —
—0.2

12.8

—2.4-24
3.1

—• , 2.4

—10

re ^fflPS
k£A MB USEK

Range of Da toe ted
Concentration

(b)

39.8-303,000
3.5-16.7

80.3-10,000
0.46-14.8

3.7-122
145,000-603,000

3.5-426
3.4-157

13.9-784
44,000-494,000

6.7-1,640
26,500-165,000

123-16,100
0.75-4.7
20.4-521

5,500-54,200
12-12.8

3.4-16.6
16,600-209,000

33-471
66-8,270

18-31

Background
Concentrations

(b)(c)

227
<2.1
35.5
<0.1

4
116,000

<3
<4.2
14.8

2,140
5.9

35,600
1,670

<0.2
20.00
3,350

<2.3
<2.8

130,000
<3.2
9.9
<10

(a) The frequency of detection is the nuaber of tines the chemical vas detected over the
inumber of saaples analyzed, including duplication, analyzed for that parameter (this
does not include the data that were rejected). For chlorobenzene and the dichloro-
benzenes, the denooenator is equal to the nuaber of samples times the number of
analysis performed. .

(b) Organics are in ug/1 and inorganics are in ug/1.

(c) ! Background data derived from upgradient veil MV-6S.



2-22

GHE££TGALS OBHs/ted) H*
PFQBL

- •

Chemical

SBCTVOLATILES

Di-n-butylphthalate
Bis (2-e thy lhexyl)phtha late

INORGANICS

Aluminum
Barium .
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc

SLLIGDTT <32&
BSOTHEKS LANDFILL, GBCEKJUtut

Frequency
of Detection

(a)

2/3
2/3

1/1
3/3
2/3
1/1
1/3
1/1
1/3
1/1
3/3
1/1
1/1
1/3

Range of
Sample

Quantitation
Limit

(b)

10
10

_

-
5
-

25
-
5
-

.
-
-

20

, SJRFACS tMZSSS
G4, MTO TDSK

Ran^e of Da tec ted
Concentration

(b)

1
11-17

190
38.5-870

8.6-9
133,000

6.7
462
4.8

16,600
37-46
2,840

33,600
48

Background
Concentrations

(b)

6(c)
13(0

'

77(d)
670(c)

8(c)
115,000(d)

<25(c)
507(d)

<5(c)
25,300(d)

37(c)
2,740(d)

308,000(d)
59(c)

(a) The frequency of detection is the number of times the chemical vas detected over the
number of samples analyzed for that parameter (this does not include data that vas
rejected).

(b) Organic and inorganic chemical concentrations are in ug/1.

(c) Background data from 5 upgradient Ellicott Creek samples (SV-17-001, SV-18-001,
SV-19-001, SVT-45 and SVT-46). See text for discussion.

(d) Background data from 2 stream samples (SV-1 and SV-U) north of Area B. See text for
discussion.



SftSLS 2-23

C3SSXG&LS BSESCXSO I£$ tSS BSJ30CX ASiQL?lfi&
PF03L B?57:̂ 5̂ LOtSS/LLL, CSSOW^

Sango of
Sasple

Frequency Ouantitation
Cheaical of Detection Li ait

VOLATILES

Benzene
Chloro«thane
1 , 1-Dichloroe thane
1,2-trans-Dichioroethylene
Toluene

SEMJVOUTILES

Benzole Acid
Phenol
bis(2-Ethylhexyl)

phthalate

PESriCIDES/PCBs

Aldrin

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Cadffliu'Ti
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Ma,'jnesium
Manganese
Mercury
Nickel .
Potassium
Silver
Sodium
Vanadium
2inc

(a) The frequency of detection
number of samples" analyzed
rejected).

(a) (b)

1/15 2.0
1/15 5.9
1/15 1.1
1/14 1.6
1/13 3.0

1/10 50
1/10 10

9/12 16-24

1/11 0.05-0.25

11/11
1/11 24-53.1
5/11 1.9-2

11/11
6/11 1-3.6

11/11
10/11 ' 1
1/11 2-4.2
8/11 1-2.6

11/11
5/9 2

11/11 - .
.7/8 ' 0.5
1/8 0.2

7/11 10.7-20'
11/11
l/ll 2-2.8

11/11 - -
4/11 1.3.2
8/8

jgA, K3y YO£

Range of Dotoeted
Concentration

(b)

23
3.7
4.1
9.2

3

B
16

3-42

0.05

56.1-1,630
35.1

2.4-4.7
24.9-240
1.1-4.2

30,300-244,000
2.4-728

7.1
3.7-28.4

161-5,270
2.3-6.8

156-44, AGO
5.9-428

0.48
17.4-198

2,670-23,300
2

3^,300-354,000
1.4-35.3
1.1-4.4

Background
Concentrations

(b)(c)

<2
<5.9
<1.1
<1.6

<3

<50
<10

<3

<0.05

326
<53.1

<2
60

4
118,000

191
<4.2

13
1,200

<2
26,700

17.3
<0.2

33
5,110

<2.8
127,000

<3.2
"R"

is the number of times the chemical was detected over the
for that 'parameter (this does not include data that vas

(b) Orgar.ics' are in ug/1 and inorganics are in ug/1.

(c) Background data from MV-6D located o f f s i t e of Area A east of Transit Road .



T&3LS 2-24 (Cont'd)

CHBMICALS P8"™CTI5o "• ™B iwnnNSm.TpATRp AQ0TFE3.
PPOSL ffiOTEEXS LAfOFILL, CSEHTCW^A, NE9 TOSK

Cheaical

Calciuo
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide

Frequency
of Detection

(a)

26/26
22/26

7/26
26/26
26/26
20/21
26/26
26/26

6/26
16/26
26/26

7/26
26/26
18/26 -
17/17

1/25

Range of
Sasple

Quantitation
Limit

(b)

.

1-3
2-5

-
-
2
-
-

0.2
10.7-23

-
2-3

-
1-4

-
10-20

Range of Detected
Concentration

(b)

28,200-593,000
2-196

2-46.9
2.7-3,070

160-176,000
2.8-369

20,300-203,000
62.1-3,450

0.23-3.3
11.8-141

761-83,500
2.1-23.7

12,700-287,000
1.4-124

7.5-1,490
30

Background
Concentrations

(b)(c)

116,000
<3

<4.2
14.8

2,140
5.9

35,600
1,670

<0.2
13.1

3,350
<2.8

130,000
<3.2
9.9
<10

(a) The frequency of detection is the number of times the chemical v&s detected over the
number of samples analyzed for that parameter (this does not include data that vas
rejected). For chlorobenzene and the dichlorobenzenes, the denoaenator is equal to
the number of samples times the number of analyses performed.

(b) Background data derived from MU-6S.



2-24

(2®0
ms

Cheaical

VOUTILES

Benzene
Chlorobenzene
Chloroethane
1 , 3-Di chlorobenzene
1 , 4--Di chlorobenaene
1 , 2-Di chlorobensene
1 , 1-Dichloroethane
1 , l«Dichloro€thene
1,1, 1-Trichlorpethane
Toluene
Xylenes (m-, p-)

SEMIVOLATILZS

Benzoic Acid
2-Chlorophenol
2 , 4-Dime thylphenol
2-Methylphenol
A-He thylphenol
Phenol
Dibenzofuran
Bis(2-ethylhaxyl)

phthalate
Di-n-octyl phthalate
Di-n-butyl phthalate
Butyl benzyl phthalate

PESTICIDES/PCBs

Endosulfan II
Aroclor-1232

INORGANICS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadre iu.ii

£1i§2sS) US X5B v?a;2!S*$OLJJfLHs} /*OinnM
SKD?m., Q2333'OT&E&, KBf IftZS

Range of
Sasple

Frequency Quanti ration
of Datection Limit

(a) (b)

4/31
2/58
1/31
1/56
3/56
1/50
2/21
1/31
2/31
3/31
1/31

1/12
1/11
2/11
1/11
1/11
2/11
2/27'

11/26
3/27
1/27
1/27

1/2A
2/21

26/26
2/26

19/26
•26/26

3/26
10/26

2.0
3.0-3.7

5.9
5.0-100
5.0-100
5.0-100

• LI
1.8
1.3
3.0

3.0-6.0

50-500
10-100
10-50
10-50
10-50
10-50

10-100

10-100
10-100
10-100
10-100

0.05-0.1
0.5

_

24-53.1
1.9-2

-
0.1-1

1-4

Range of Datocted Background
Concentrotiea Concent rat ions

(b) (b) (c)

2.7-290
1,200-11,000

SOO
82

2-240
&

. 5.6-4,900
240

26-15,000
4.1-43

400

3
13

630-940
72
75

6-4,000
15-20

3-S40
30-73

2
150

'

0.69
110

59,5-74,000
2A.A-33

2.3-22.3
52.2-1,530

1.5-1.7
1.3-12

<2
<3

<5.9
<5
<5
<5

<1.1
<1.8
<1.3

O
0

<50
<10
<10
<10
<10
<10
<10

25
<io
<io
<io

<0.05
<0.5

227
<53.1

<2.1
35.5
<1.0

A



TABLE 2-25a

rcss/resnciE
COLLECTED

PFOHL BROTHERS

location/Cospound

ELLICOTT CREEK - AMHERST

Aroclor - 1016

Aroclor - 1254

Aroclor - 1260

DDT

DDE

DDD

Alpha - Chlordane

Gamma - Chlordane

Oxychlordane

Transnonachlor

Heptachlor epoxide

Mirex

Endrin

Dieldrin

Hexachlorobenzene

IBS AND MERCURY DEI
F10H ELLICOTT CUE
; LANDFILL, Ctt&KTC

Frequency of
Detection

(a)

12/13

13/13

13/13

13/13

13/13

13/13

13/13

11/13

13/13

13/13

11/13

1/13

6/13

13/13

3/13

rBCTSD IS FISH
X - AKBBXST
>VAGA, H£V YOBK

Range
(ug/g)

0.01-0.02

0.05-0.33

0.03-0.29

0.0005-0.0091

0.0062-0.0622

0.0031-0.0349

0.001-0.0101

0. 001-0. 0045

0.001-0.005

0.0022-0.0195

0.001-0.0038

0.001

0.001

0.001-0.0140

0.001

Arithmetic
Maan
<u*/z)

0.0096

0.12

0.85

0.0036

0.0034

0.015

0.004

0.0019

0.0018

0.0086

0.0015

0.007

0.007A

0.0046

0.0006

a) The frequency of detection is equal to the number of tiaes the chemical
vas detected over the number of samples analyzed for that parameter.



TABU 2-25b

PCB3/F2STZCZDBS &MO HHSCUSY Del
COLLECTED PHOH SLUCOTT CS2S

PPOHL aaOTHESS LANDFILL, CHEKTO

Lota t i on/Coapound

ELLICOTT CREEK - AIRPORT

Aroclor - 1254/1260

• Alpha - BHC

Beta - BHC

Gamma - BBC (lindane)

Delta - BHC

DDT

DDE

DDD

Alpha - Chlordane

. Ganma - Chlordane

Oxychlordane

Transnonachlor

Heptachlor epoxide

Hi rex

Endrin

Dieldrin

Hexachlorobenzene

Mercury

Frequency of
Detection

(a)

4/6

NA

NA

NA

NA

4/6

6/6

4/6

1/6

0/6

0/6

4/6

NA

' 0/6

NA

0/6

0/6 ;

3/6

BCTS5 IK PISE
K - AHPOKT
H^GA, m$ YOEK

Range
(Uff/g)

0.026-0.232

NA

NA

NA

NA

0.004-0.008

0.01-0.056

0.002-0.015

0.006

<0.005

<0.005

0.008-0.013

NA

<0.002

NA

<0.005

<0.002

0. 133-0. 177

Arithmetic
Moon
(UR/B)

0.095

NA

NA

NA

NA

0.0047

0.0335

0.0067

0.0031

-

-

0.008

NA

-

NA

-

-
0.0903

a) The frequency of detection is equal to the number of times the chemical
vas detected over the number of samples analyzed for that parameter.

b)-NA indicates samples from this location vere not analyzed for this
che-ical.



TABLE 2-25c

PCS* / PSSTI ODES
COLLECTED FROM 1
PPOHL BROTHERS L

Location/Compound

ELLICOTT CRIEK - BO¥MAKSVILL£

Aroclor - 1016

Aroclor - 1254

Aroclor - 1260

Aroclor - 1054/1260

DDT

DDE

ODD

Alpha - Chlordane

Gamma - Chlordane

Transnonachlor

Heptachlor epoxide

Endrin

Dieldrin

Mercury

AND HERCORY Dm
SLLICOTT CSZZK -
&NDFILL, nHKJbHY

Frequency of
Detection

(a)

8/9

9/9

9/9

2/3

12/12

12/12

9/12

9/12

9/12

10/12

5/9

5/9

9/12

3/3

rSCTED IH FISH
• B09HANSVXLLS
>WAGAf HOT 70E£

Range

0.01
0.04-0.10

0.04-0.08

0.041-0.124

0.001-0.008

0.001-0.0242

0.0017-0.0070

0.001-0.0025

0.001-0.0019

0.0017-0.009

0.001

0.001

0.0012-0.0024

0.088-0.357

Arithmetic
Mean
(ug/g)

0.01

0.07

0.051

0.0583

0.0025

0.0109

0.0028

0.0019

0.0015

0.0026

0.00078

0.00078

0.0019

0.191

a) The frequency of detection is equal to the number of times the ch«aical
vas detected over the number of saaples analyzed for that paraaeter.



TAflLZ 2-23d

PCBs/P&STICIDES AND KZRCUKT DETECTED IH FISH
COLLECTED FROM TKJ3H7TA1T 11B TO SLLICOTT G&IK
PPOEL SROTHHtS LANDFILL, CHZECTOTAGA, HS? TDK

Location/Coapound

TOIBUTARY 118 TO ELUCOTT

Aroclor - 1016/1248

Aroclor - 1254/1260

Alpha - BBC

Beta - BHC

Caaraa - BHC (lindane)

Delta - BHC

DDT

DDE

ODD

Heptachlor, epoxide

Endrin

Mercury

Frequency of
Detection

(a)

CH2EK

1/4

.4/4

NA(b)

NA

NA

NA

1/4

4/4

3/4

NA

NA

1/4

Range
( U f f / e )

0.121

0.0028-0.165

NA

NA

NA

NA

0.002

0.003-0.021

0.002-0.006

NA

NA

0.055

Ari thmet ic
Mean

( U ? / f f )

0.0378

0.098

NA

NA

NA

NA

0.0013

0.011

0.0035

NA '

NA

0.0325

a) The frequency of detection is equal to the number of tines the chamical
vas detected over the number of samples analyzed for that parameter.

b) NA indicates saaples from this location vere not analyzed for this
chemical.



TABLE 2-26

AND KERCUKT DETBCT2D Hi FISH
COLLECTED ROM AJOLO L4KX

PFOSL BBOTH

Location/Coepound

AERO LAKE

Aroclor - 1016

Aroclor - 1254

Aroclor - 1260

Aroclor - 1254/1260(b)

Alpha - BHC

DDT

DDE

DDD

Alpha - Chlordane

Gamma - Chlordane

Oxychlordane

Transnonachlor

Heptachlor epoxide

Mirex

Dieldrin

Hexachlorobenzene

Mercury

ESS UND7ILL, OEEXTOTAGA, MS? TOK

Frequency of
Detection

8/13

13/13

13/13

5/5

2/13

11/18

18/18

18/18

10/18

4/18

4/18

13/13

4/13

3/18

7/18

2/18

1/5

Range

0.01-0.05

0.02-0.17

0.04-0.033

0.097-0.393

0.0013-0.0021

0.001-0.0033

0.0036-0.046

0.0027-0.0369
0.001-0.0019

0.001-0.0023

0.001-0.0018

0.001-0.0029

0.001-0.0062

0.001

0.001-0.0017

0.001-0.0036

0.176

Arithmetic
Ke&n
(Uff/S)

0.0119

0.07

0.13

0.22

0.00069

0.00126

0.019

0.009
0.00142

0.00148

0.00122

0.0019

0.00125

0.00128

0.00133
0.00084

0.0552

(a) The frequency of detection is equal to the number of times the chemical
was detected over the number of saaples analyzed for that parameter.

(b) PCS data collected 7/87 - 8/87 were reported as Aroclor 1016/1248 and
Aroclor 1254/1260. •



TAULE 2-27

PCBt/VESTICICtS DEItCTU) IN
IF ISM COUJECTCDD FED?) K£W BOSK STAIB LAKES (o)

UC£LQ cftd Do no

CA£3A3*8O% ttjftPH • p

19OO
(90S
BKJS

C&3A£98 JtiCUA LASQE

I9EKB
OCCO
B9OB
8 COS

caauiAinaca LAKE

1902
SPOJ
DS02

1900
OPO©
tW3I
BOOS
93C. 5CQB
(BSC. 8C3B
IPO4
OC7. 8K1S

D90O
090®
DKJB
0931
seas

CAVUCA LAME

1900
B*a$

Flob

0.?
Of
Off

BT
IT
Iff
LI

IMS
MZ
C3

or
LIT

i-T-ra
B.»-P
LI-W
B.&-P

IT
Of

BT
IT-

J.TH8
11 -f

L7

IT
nr

4
e
2

1
a

40
*9

l
2
D

1
S
S
4

21
9

2?
88

2
Q
0

10
37

4
27

Av(J.
PCD

4.44
2.71
a. 44

0.067
1.4)
8.4*
Q.40

0. IS
a. 14
0.11

0.12
3.44
@ 14
0^49
Q. IS
0.40
a. IP
e.io

0.11
@ 64
0^59
9. 6(1
0.40

0 44
0.7

PCS

1.17-9.10
0.24-4.14
o.do-a.20

_
1.2-2.91

0.11-3.07
O.O7-1.A9

_
0.12-0.17

"

O.OS-J.97
0.19-0.42
0.22-0.07
0.0»-O.09
0.10-0.74
0 O4-O.1S
O.II-O.21

0,12-0.14
O.I5-2.B7
0.20-1.12
0.28-1.20
o.oa-i.fts

0.21-0.6O
O.ll-l.QA

Avg.

DO;

0.17
0.22
0.12

0.29
0 97
B.02
O.t&

0.14
O.09
6.8%

2.5
6 20
1.61
6.2)
4. BO
6.47
2.»4
2.20

0.19
8. JO
0.1&
0.40
o.at

0 1*
0.20

DOT A*e.
dcn£3> Dloldrlo

0.03-0. 14
O.O2-O.I
O.W-S.2

_

0.7V-2.44
0.I8-J.4J
Q.oa-a.f2

_
0.03-0.1

.

2. 04-19. 7i
ti.6J-a.9i

2.14-14.17
9.42-14.10

1 .7-16.44
0 7-0.09

0.54-J.OJ

o ia-o 2
0.27-2.07
0.17-0.54
0 20-0.61
O.SW-O.J6

0 14-0 *J
o 04-0 aj

0.01
O.OI
O.OI

<O.OI
O.OI
o. 02
O.OI

<0 Ul
•cO Ol
<O.O1

0 02
O.O4
0.01
0.04
O.OI
0.02
O 01
e.ot

O.OI
O.O4
O.02
0.02
O.OI

0 01
O.OI

CUotdrtn

<. 01-0.12
<O 01-0 01
<a.oi-o.ot

_

O.O1-0 02
<o. oi-o. or
<0.9«-0 OS

_

-
—

o.oi-o.oa
• O.O1-O.O4

o.@2-o.ca
<0.09-O.O4
o.at-o.oi

<O.Qt-O.OI
<S.QB-@.02

O.Ol-O 02
o.oi-o.oa

<0 fil-0 01
<0. 01-0. 01
<8.at-e.o«

0 QI-O.U2
«0.01-O.UI

AVQ . Enttr la
Eruirln Rencr3

<0 01
Q 01 <0 Ol-O 01
O.OI <0 01-0 01

<0 Ol <0 01
<o 01 <o 01

-
<0.01

<O.OI
<0.0l
<0.01

<O.OI
<a.o»

-
-
- -
-

o.ai <o.oi-o.o2
<0.0«

<O.O1
<0.01

_ ' -
-

O.OI <0. 01-0. 01

<0 Ol
<O.OI

Avg.
KLQ

<O.OI
<0 01
<O.OI

<0.0l
<0 01
<0 01
<O.OI

<0 01
<0 01
<O.O1

<0 01
<O 01
<O Ol
<0 Ol
<O Ol
<0 01
<o 01
<0 03

<0 01
<O 01
<O 01
<O Ol

0.01

<O 01
<0 01

(IB

• _
-
-

<0 01
<0 01

-
-

-
-

"

-
-
-
-
-
-

.
-

. -
-

<o. oi-o at

-

(o) CttSOCC 1907 : Conconlral lono era In
HI o IciiQ Ir cut
D7 o Ootrtbcw Trout
UG) = Icrca Cteuih Boon
OT ° Orooii Trout
V3 o Uottoyo
l¥-F -e I si a Irast - r<wtwilo
tl-H • leSo Iroiil - Molo

Ippa)

HH-FISM



TABLE 2-27 (continued)

PCBt/PCSTICIDCS DETECTCD IH
FISH COltECTCD FRQH MEU VCBK S1AIE LAMiS (.)

Le&e erei (Mte

CAOA01CX L*SH

1990
I9SS
»«sj

CAGUMDIAO1A LflSS

19M
I9M
1911
B>8>

OSAUTMCU& LASGZ

§932
I9C2
I9W

1900
I9M
190)
1902
DEC. 1901
DSC. 1*8}
19@S
OCT. 198)

cr^rrA Utjf&

198O
19M
19ttB
196)
IMS
CAVICA USE

I9SO
190}

Flak

IT
BJ
a;

BT
Lt
Li
LT

LrS
UB
SB

BT
O.T

LT-W
LT-f
LT-M
LT-r

LT
DT

or
LT

LT"tt
LT-F

LT

LT
LT

Avg Llndsna ftvg. Htron Avg. H« AVQ Chi or dans
Llî ierta atngss Q&rea CJen^a «3 R«ngs Chlorderw Ben0a

4
9
2

I
1

4}
38

1
2
g

i
I
f
4

21
9

27
to

2
a
9

10
27

4
27

<0.01 - <0. 01
- -_

<O.O1 <0.0t <0 01
<o.oi <o.ei <e.e>

. — -
_

<O.OI - <0 01
<O.01 - <0 01
•10.01 • - <a.oi

<0.01 - <0 01
<a.ot - <o.oi

-
_ _ —

-_
_ _
-

<O.OI - <O.OI
<0.0t - <O.OI

_ _ _
_ _
-

<0 01 - ^0 01

0.27 0.10-0.16_ _

_

- 0.25
O.J1 0.2B-0.54

- - -
— - -

0. J
O.6S 0.62-0.6Q
O.IJ

0 22
O.17 0.2J-O.S7

_
- - -

-
_
- _
- -

0.16 0 16-0.16
0.4) 0 1O-0.64

- _
_
_

0.14 0 26-0.48

O.OS
0 07
0.04

0 02
o.oa

-
O.O9

o 01
O.02
0.02

0 01
0 O3

-
-
-
-

0.11
0.12

0 02
0.11

-
-

0.06

o or
0.09

0 03 0 09
0.01-0 1

0.02-0.06

-
0.0^-0.16

-
0.02-0.26

_
O.O2-0.02

O.OJ-O. 12
-
-
-
-

0.04-0 24
O. 04-0. 14

0 02-0.02
0 01 0 18_

-
0 01-0. 15

0 0*. 0 O9
0 01-0. 28

(o) tnSDfC 19S7: Cor>c»f>l rat lorn are
In

LT • LA* Trout
BT • **kr*x>u Iroul
Lta • lM-09 rtoulh Baas
• I • tract Treu«

(ppa)

LT-F • l^>« Trout -
tT-H « 9-«4o Trout -



IABUE 2-28

cou-Ecm> max*
DETECTED IM FISH
vcsei SUATE mvaas (Q)

Qlvar end Stoto

BS3J
SS31

Qotou &jQWloQc3i

1TO8
acoB

MBVAU) BIVEB

I9OO
09SB
SSKDS
fiSQC
tKXl

QI«£OA QtKEQ iSHti

OSO4
DC34

Boaamow ccsm a

19Q»

a cos

Do I CM t!O?

B9QJ

»«

:̂ ^

CAE7

SK3

C6C7

CftE?
tt
CAR?
CftC?
ea

;?oa

&K3
eo

£OVZ «tl?

C3
C3

K3

2
a

2
D

2
2
2
I
8

2
8

2
2

2
2

AVQ. PCD

t.OI O.S9-B.29
2.91 8. 01-8. 45

0.9 0 02-1.07
4.44

0.7S O.69-O.B2
6. 4 0.13*0.41

4.72 S.6S-84.S
A. 67
9.87

1 14 2.03-4.25
1.2J

0.27 0 26-0.28
O.P2 0.04-B.Oa

0.1 0.29-0.12
0.7S 0.64-9.04

AVQ. DDT AWQ.

DO? Denc° Dko!<£r!n

0.9« O.O6-0.»9
9. 28 9.84-0.24

O.I O.O9-0.14
0.9&

0.1 0.29-O.J
0.04 O.OJ-0 O4
0.} 6.46-O.QO

1 .61
0.1

OM 0 22 0 iS
, 0.12

O.02 0.01-0.02
0.03 0.07-0.10

0.01 0 01-0 01
0.06 9 OS-0 04

O.
0.

o
Q

<0
<O
0
Q

0.

0
<0

<0

<0

<0
<0

02
01

01
02

01
.01
.01
.04
.01

02
.01

.01 .

.01

01
.01

Ololcfrln AVQ. Endrln
Qonjp Eretir In Elcno0

0.01-0.02 <0.
0.01-0. OS 0.

o.oi-o. at <o
0.

<O.OI <O
<o.at <o

0.01-0.02 <0
<o
<o

O.OI-O.02 <0
<o

<0
<0

<0
<0

01 <O.O1
01 <0. 01-0. 02

01
02

01
01
01
01

.01

or
.01

01
08

.01

.01 .

Avg.

tCQ

0.

<0

0.

<0
<0
<0
<o
<a

<u
<0

<0
<0

<0
<0

KCQ
Bcnjp

01
01 <0

01

02

01
Ol

.01

.01

.01

01

01

01

.01

01
01

<O.OI
01-0.01

_
-

.
-
-
-
-

-
-

-
-

(o) tWS&EC 1VQ7 : Concooirol Vono Wo kn UO/OTCSI (ppn) .

StO ' Small couth booo

CO <* Drown bull toed
C3 = rtcrti, Oooo

Ccrp ° Cdf>



TABLE 2-20 (conllnuxd)

PCB»/P£StlCID£S DtlECTEO It* FISH
COLLECTED PBQM MEW VQ9UC SIAIE BlVtHS (a)

Blw and Oece Ptah Lindens Eljnga

MI4SGEU Q1UEB BSUW &BTUO

1901 S«S 2
8038 CAS? 2

Balou Lowkaton

ivei SMB 2
'*•' c**3" 8

BUFFALO BIVEQ

1MO CABS' 2
I«SJ PS 2
iwi CAR? 2
IM4 CASE? 0
ie®4 OS 1

BIACfiA BIVCS LEajSICM -

1*34 S«3 2
tea4 . . ra i

TO)IAtiA£3)̂  f nfffTf AJSQfVfE UCP

IMS 88 2
IMS C© 2

Baleu (d?

ivts ra 2
B9«S E3 2

(a) WSCffiC IVfir : Concenirallono are
In u^/greo ^ppa)

SH) » SBC! t ooultt boo»

^ • Qraktfi bolthaDd
E5B » DOC& Qe«»

Corp <» Cop

<O.OI <0.01
0.01 <O.OE-0.9l

<0 01
G 01

<O.OI
<O.OI
<0.01
<0 01
<0.0l

0.01
<0.01

<0 01
<0 01

<0 01
<0 01

Avg. Hlran
MkroK Bart£9

<o 01
<O.OI

O.02 O. 02-0. 02
O.O4

<0.01
<0 01
<O.OI
<O.OI
<0.0l

0.07 0.01-0.11
0.01

<0 01
<0 01

<O.OI
<0 01

AVJJ. HM Avg Chlorderta
Hfl Senga Chlord«na Bens«j

O. 14 0.24-0.4 0.01
0.2S 0.12-O.ia 004

0. 11 0. 24-0. 48 O 04
0. 16 - 01

0 }•> 0 14-0 16 O.OS
0 14 O.14 -O. I7 0 01
0.10 0.1-0.12 0 12

BA MA 0 .%)
MA HA O.10

HA MA 0 09
HA MA 0.01

MA MA <0 01
HA UA 0 04

MA MA <0 01
HA MA 0.04

0.02-0 01

Q. 04-0. 0*

0 . 0 4 - O . O 4

-

o m o oe>
o o t -o 01
0.11-0 12

-
-

O.O6-O. 12
-

-

0.01-0.04

_

0.02-0.0)

PIHBVT1S



TABLE 2-29

PHYSICAL - CHEMICAL I'KOPEKTIES OF CHEMICALS
DETECTED IN SUHFACE SAMPLES

Hanry'a
Moloculoff Molar Vcpor Leu
UolQht SolubtlUy Proooure Cons lent KQC LOG ftCF
(Ql/col) <Q3/I} (czj C$3) (oln-dj/col) (ol/g) (KCM) (1/^0)

CKLOalOAJED ALIPMATICS

Choroothcna (o)
1 . t-Olchl«-oo«J\citt>
1 , Z-Olctiloa-ootuna
t&Oiylcfto chlwftc&a
1 , 1 . 1-Tr tcht oroathcna
I r Ichl OToa I haxwa

SIKPUE AROMATIC CCmttWDS

Demons

Chylboractta
Tolusna
Dyloo (lotol)

CbO-OaiUATO) ACfiMAlICS

ChlorotKHUons
1 . 2-Olchlarolwniono
1 . 1-Olchlorcbonxona
8.4-DlcJbl.xr ob««««

WET OSES

Acoiono
2-Dulotona

PKEMOLIC COJfPOUXDS

Phaxol
2-Chl or opttoiiol
2 . 4 - Dooo « hy 1 f>he no 1
2-naihylpKaoal

64.52
90.97
9A.94
84. 71

III. 41
1)1.2*

70.12
104. IF
92.15

106.17

112.56
147
147
147

58
72.12

9*

122 16
103

5.74 E.I
5.5 (E» J
6.1 E«J
2.0 C>4
1.5 E»J

1.50 01

1.75 EO
1.52 E« 2
5. J5 (£«2
1.93 E>2

4 66 E<2
1.0 E*2

».2J E«2
7.9 E.I

10 06
2.60 E'i

9. J E«*

6 . 4 7 E '1
1.1 E<4

i.oa e<
1.02 E.
1.24 E«
1.62 E*
1.2J E>
5.79 E«

9.52 E.I
7.0 E>0

2. 01 E«l
i.o E«t

1 . 17 E'l
1.0 E«0

2.2B E.Q
i 10 E.Q

2 7 E « 2
7. .5 E.I

).4i e-i

7 5 t-2
2 4 t - l

2 0 e - i
4. 11 E-J

4.54 E-J
2 01 E-J
1 44 E-2
9.1 E-J

5.59 E-J
6.4J E-J
6 J« E-}
7.04 E-J

1 72 E-l
191 E-J
1 59 E-J
2.Q9 E-J

1 67 L-5
5.14 E-5

4. 54 C-7

—

1 . 1 l>6

15 1 .4)
10 1.79

59 0.40
88 1 . 1
152 15

126 2 .42

81 2 .12
1IOO J.I5

100 2 . 7 J
240 J . 26

110 2 84
I7OO J 6
1700 1C,
1700 J.6

22 -0 24
4. 51 0 24

14 2 . 1 46

10 4 J 1
500 l . V f

—
—

1 .6
5

5 6
10.6

5 2
37 5
10.7

"~~"

10
56
56

**

--

0

1 *

ISO
O

4-Malhylphanal



TABLE 229

(CONTINUED)

PHYSICAL CHEMICAL I'KOI'EKTIES OF CHEMICALS

DETECTED IN SURFACE SAMPLES

Holvculor Uator Vipor
Kanry'o

Conttanl WJC LOG
(aitt-al/eol) (al/g) (KOtf)

BCF

WITMJCEB OBOTHCfDt

(b) 190.21 I S E « l 6.69 E-4 5.0 E-6 1 1 3

PHftTHAL&TC ESTERS

<l )phltvalato (a)
Ol-tt-faulylphthalato (B)
OUlhylpMfcalalo (•)
DI-o-octylpfeiHalata (e)

butyl

191
278

222.2
191
112

4.0 E- I
9 .2 E 'O
6.9 E«2
J.4 E-l

2.0 E-7
10 E-i
l.i E-l
1.4 E-4

4 . 4 E - 7
11 E-6
1 .i E-6
1.5 E-6

B7.4ua
1.190

69
I9.00O

5 1 1
1 7S
2 46
5 22

> 4 . 4 2

OCtCAHIC ACIDS

Benxelc Actd (o) 122.4 2.V EO /.Oi E-l 3 92 1 er

(c)

Dfcbeniof ur

Oanio(b)
.h, t )

Fluor ane
Indano (l.2.J-cd) pyrena

(B)

Pyvocts

rouvcia.CM)iHATEo

154.21
I 7 B . 2

228.29
252 1

276.14
252. 1
228 J

202.26
116.2
274.1

128. 16
178.2
202 1

Inaoli4>lo
4.1 E-2
17 E- l
1 4 E - 2
7.0 E-4
1.2 e- i
i.e E-I

2.0« E-l
1 69 E«0
5 1 E-4

1.17 EM
1 .0 E'O

1.12 E-l

4 47 E-l
1 .7 E-S
2.2 E-8
S O E - 7

1.01 E-10
S.6 E-9
6 1 E-V
S O E - 6
7 1 E-4

1 0 E - I O
7 B E-2
6 8 t-4
2 5 E - 6

--
8 6 E-S

1 . 16 E-6
1 19 E-S
1 44 E-7
4.9 E-7

1 05 E-6
6 46 E-6
6 42 E-S
6 95 E B

4 2 t-4
2 ?6 t-4
51 t - 6

4.6UO
14.000.

1. 180.000
550. (MW

1 .6OO.OOO
S.5OO.OOU

200. OOO
18.000

7 . 100
1 .6UO.OOO

v*o
1 4 . OOO
36 . 000

5 98
4 45
5 6

6.O6

6.51
6 O6
5 61
4 9
4 2

6 58
) 16
4 46
4 BB

3 1 L-2 ; t-5 I . 0 7 E - l S10.0UU 6 04

I .500
I. 10O

2.6)U



TAI1LH2 29
<ODWTINUED)

PHYSICAL-CHEMICAL PKOI'UKTIUS OF CHEMICALS
UETtCTEDIN SUKFACli SAMltES

tlol ocular
WalQhl
(Sl/=»l>

Uaiar Vejior
Solubility Prooauro
j°vl/l) {<=> KO)

Itorvy'a
Lou .
Canal oil UK LI
(alo-al/col) (al/Q) (1

jt; ucr
aW) <l/lial

2.3. 7.0- ICCO

CIOXWIMATO) PCSriCIKES

322 2.M (K. 1.71 04 l.M 01 1.100.000 bouo

Ale* In
DoJo-caoC (d)
CMccrctero
fcoo
coir
Dlolctrln
Erxtrtn
Ertd!oou!fcn II

164

4O9

120
144
160
MO
4OA

9)
(91
ot
0)
49
91
9J
91

i . Q E~
2.4 E-
% 6 E-
t 0 E
40 E -

1.95 E-

6 0
2 Q
1 0

1.89
4 . 4

i.ra
2.0

E-A
E-7
E-4
E-4
E 4
E-7
E-7

1 .6 E
4 . 4 7 £
9.61 E

7 96 E

4 11 E
4.48 E

-4
-r .
-4
&

- 4
-1

9A
. I
140

770
241

1

.DUO

.aoo

.000

.000
,000
,7OO

4 )
J 9

l: J2

A. 2
A. 19

1.4

28
--

I4.UOO

44.0UO
4 . / A O

Saurca : Cacopl oo noted, dolo woro ct>(otn«rd frcca [PA I9B6.

o Saiirco: Clr==riHQ 1*39
b. Sanco: fiOSin «V8f (o)
c: S<arrco: A1SC3 I9O9. V/cpar praaauro to In «arr lor Irc^xrotui an
d: fiourca: Clcsanlo t98S.
O- Sourco: Karcti

rue: rii ciisua

(rm 20 Co 24 C



TABLE 2-JO

a? ?itfv ACTIGSJ ucvtxs TO THE
IB ffisu cmxocTKD 10 1987 MS>

fcolo Lade Cl l icot t

fDft Action Laval Azithaatic Haflaaa
Coojpound (P9*>l Kaon (ppe) Cone, (ppe

Total KSe lo} 2

AJpfea - (S4C ME

to Ho - Ksc of.

Total DOT (b| 5

Chlocdane |c| 0.1

Hoptechloc opouldo 0.1

Biten 0.1

ffgvlf jo 0.1

Mdxia/Dioldrln (dl 0.)

ace af.

Mstcury 1.0

0.251 0.259

lo) 0.00069 0.0021

-

0.029) O . O D 6 2

0.006 0.0009

0.00125 0.0062

0.00123 0.001

-

0.001)1 0.0017

0.00084 0.0016

O.OS52 0.176

Hiniauxa Aci tKmatic
i) Cone. Ipjpa) Kout lp<pa)

0.07 0.1)1

O.OOU

(0.001

0.00&) 0.0162

0.001 0 004

0.001 0.00010

0.001

(0.001 0.00078

0.001 0.0019

0.001

(0.05 0 .191

(a) Total B"CBo ocjuala tb« ousa of tbo fo l lowing tbtoa fcroclot : Aroclor 1016; Aioclor 12S4
|b| Total VOt <xjuala tbo aua of DOT and Its aetftbolitaa (DOE and DOOI .
jc| CKIecdaae ceacoat«alio«o aio the aua of tha dotectod concontiationa of cio- and tiana
(4) TUo cizacMit tot long abowa equal tbo co»cimtsatioao foi dieldrin.
(•) SS «• Baa* oatatoliabod.
ID B*c«uo« tbo caspouad wea datoctod only ooo tino, a MBA could not bo oetubl i thod.

Natural* Mini CUB Antnnetic Hailaua Hinic.ua
Cone, (ppa) Cone. (pp<a| Haan (ppia) Cone. Ippal Cone. (i>pn|

0.19 0.09 0 . 2 2 0.&4 0.09

(0 .001 0 .007 0.001 0.001

(0.001 - - <0 001

0.0)92 0 .00) ) 0 .05)2 0.101 0.0099

0.01)4 0 0 0 ) ) 0 . 0 1 6 ) 0 .0)91 0 0052

0.001 0.001 0.0015 0 00 )0 0 .001

< 0 . 0 0 2 0.007 0.001 0 .001

0.001 0.001 0 . 0 0 7 4 0 0011 0 001

0.0024 0.0012 0.0065 0 . 0 1 4 O . O O U

(0 .002 0 .00062 0 .0011 0 001

. 0.157 O . O D 1 HA HA HA

; Juoclot 1260.

- cblordano, oaychloidaAO. ond tiono-^onachlordano .

Avallatolo



TAB8JI 2-16 ICont 'd)

aoK?A£ULsta 07 rav Aonoa mvms ID -ms onssownuwioa
mrocra> is G-UID cmisnrm sa 1901 £

cô maui
total PCE3 (o)

MpJia - TZT

Jtolto - ESC

Total tan (b|

Cblo.tf^u, ,c,

&Q9&ac&lor Sponld*

CUton

Oadiia

Ml.î iold.ic, (d|

DCB

totoury

7O\ Action Lovol

3

£3 (al

C3

S

0.)

0.)

a. i

0.1

0.1

vs.

1.0

Ellicott CtooV - AJ
AxiUsootic (tenieua
ttoon fjHpo) Cooc. (ppal

O.flOS 0.2)2

£3& WA

m UA

O.OOi 0.079

0.011 0.019

HA HA

-

BA HA

-

-

0.09 0.177

ilDOlt

Mini CUES
Cone, (pp î)

0.016

BA

HA

0.01

O . O M

MA

<0 002

MA

(O .OOS

<0.002

O.I 1)

Tributary 1)8 to Illicotl Cioah
Atithoetic Kaniouo Hinlcuo
Moon Ipjpo) Cone, (ppal Cone, (ppa)

O.U5Q 0.

HA HA

HA MA

o.oisa o.

-

HA HA

.

KA HA

._

-

o.om o

J06 0.010

MA

HA

029 0.001

• O . O O S

HA

<0.00>

HA

<o.oos

(O.OOi

.ois o oss

|o| Totol KOa otjtuila the oua of tho follouiix] Aiocloc 101&/IJ40 and Acocloi 1JS4/1JI.Q.

(b( Volol OUT equola tho euo of DOT aad Ita oalobolitoa IDOC and DOOI .
|ej a>lor<taoo ceacoatrotioao ato.ttM aua o( Uw &> toe tod coaconttationa of cio- and tiono- chloidano, onychlordano, and

(d) ?bo cooccattatioao otxMQ txp±ol tbo coocoatiQtioao Jot dioldria.
|o| C3 o Dooo ostcbliobod.
|C) Cscoeoo Olio ccc^o«tadl woo tfatectod only aac tico, D caaa could not bo oatobUahod.

Q& - C3»t Available



2-31

LAWFUL SOILS, SS5H8OTIAL SOUS, AHS) PfflB SOUS
FKffiL E&JfflHtS U&SFILL, CBHaODUAGA, mi 7OCC

OSSilCAL CLASS

(SEflKICS

Acetone
QUocobenzene
Hethyleae Chloride

bls(2-£thylhexyl)phthalate
Dibenzofuran
Methyl phthalate

Anthracene
BsiZO^ 3 )3S\ UUr«£O£fflfi

&£?TZO(D) riuoiHnthcRC
Benzo(g , h , i )perylme

. Benzo(a)nfrwte
Chrysoie
Dibenzofuran
Fluoranthene
InderaX 1 , 2 , 3-el ) pyresie
Rsmafithnme
Pyrene

PCBs

PESnCHES

Aldrin
bela-BC
gaswa-Qiloniane

LAWFUL
SOILS

X
X
X

x
X
X

X
X
X
X
X
X
X
X
X
X
X

X

X
X
X

REASCN FOR, RESIDENTIAL REASCN PCR
SQJECnCN W SOIL SBKTICN **'

F
0
P

F
F
F

F
F
F
F
F
F
F
F
F
F
F

F

0
F
F



Xftfflfi 2-31

SEUBCffiD QSMfmS 07 COKUW - SUHS
UtfOETIL SOUS, RKSITOflllftL SOUS, AERO PA1H SOILS

ram. EROTSRS imsmL, anssauyftCA, tw vmn
(OQMT1KUED)

CHEMICAL CLASS
LAMDFOL

SOILS
REASCN POR
saamcw (a)

RESIDENriAL
SOIL

REASON FTJR
(a)

INORGANICS

Arsmic
Barium
Berylliun

Harganese
Mercury
Nickal
Silver
Zinc
Cyanide

DIOXDC/FU5WG

X
X
X
X
X
X
X
X
X
X
X
X

F,B
F,B
F,B
F,B
F,B
F,B
F,B
F,B
F,B
F,B

F!B

B

X
X

X
X
X
X

F.B
F,D

F,B
F,B
F.B
F,B

F,B



TAME 2-31

SELBCTHJ CHEMICALS OP OQNCS98 - SSHKENTS
raADOT ECTCH AMI ATO OSHK. s&raeNrs
LMCH semens AND EJJOJTT craw. SEOD®4is

mm, mmws LMFILL, osKooy/cA, tw asm.

DTTCH AM) REASON FDR. AERO LAKE REASCN FDR ELUOJIT CREEK BEASCN FOR. .
Q^flCALOASS AEBQCREiK S£LBCriCN(a) SEODtNTS SELECTICN(a) SEUPffNTC S£LBCTICNtaJ

08GANICS

Acetate X F X P X F
X P X F
X P
X F X F

Chloride X P
Trlchloroethyleree X F

Dietl^ltiithalate
bis(2-£t}^lhexyl){^tlalate
Eutylbmzyl phthalate
Di -R-taityl phtliala te
M^tttnisodifhesvlaaine

Acenafiithene
Ac0o{iithylGte
Afltltracfinf
Benzo(a)a(ithraoefie
Ben2o(i>)fluoaran thene
Booo^jv^f i)pcryl£i^
Bc?l2O^d)EW]n@£

Qtryssne
Dibano(alh)anthrac0«e
Di beratofxirsn
Pluonenthene
Fluorme
Irsteno(l,2,3-«d)pyraie
Najiilhalene
Plta^aitlirene

X
X
X
X
X

X
X
X
X
I
X
X
X
X
X
X
X
X

X

P
F
F
P
F

F
P
P
F
F
F
F
F
F
F
P
F
F

F

X
X

X

X
X
X
X
X
X

X

X

X

F
P

F

F
F
F
F
F
F

F

F

F



TAB1K 2-31

SHJiOED OfSfflCftLS (F - SSSS3OTS

ASRQ E.AKK SfEHKMTS AND HLUCO
PKfflL iXOTO»S WMBT1JL, OUHB

(OMTIMM))

OSNICftL GLASS

QFCANICS (Gont'd)

Phenol
Pyrens

beta-BJC

K2s

INHONIGS

Arsaiic
Bariua
Caiifalua
Chroalits

• Cojiper
Lfiad
tfaiQaJtsse
tferoury
Mlcfafil

Zinc
Cyanide

warns,
nrraf AND
AS® CREEK

X
X

x

X
X
X
X

X
X
X
X

X
X

REASON FOR
SELECTION

0
P

F

F,B
F,B
F,B
F,B

F,B
F,B
F,B
F,B

F,B
F,B

IT CRSSEC SEMtCffiTO
JXTOyfiCA,, KHJ TCRX

ELUcorr CWBC. REASON FOR
SEOIKENTS SQJBCTIGN

X F

X F,B
X F,B

X F,B

X F,B

X F,B



TAfflJB 2-31

SSLBOBD OIMOU-S C? CONCERN - SLSWtfE UKTCR
ORAIMS nmn, AERO lAKH, LRAQlfflB SHHP5, BLUOJIT CS63K

mm, Mjnass USOTUL,
(ONTMSI))

OSH1CAL CLASS

«**<*

Chtorobenzoie
1,2-J>1 dikwrcijenzme
J,34Mdilorobaaeiffi
1,4-Didilorobenzcra
1,1-Dichloroe thane
1 , 24>ichloroe thy Late
l,2-traais-0idiloro8lhane
1 , 2-Olchloroelhane
Tt IdUosroethyleie

bi s(2-Ethylhexyl)phlhalate
Dtelhyl phlhaLate

^^Xî !8

R»enol

Difaenzofuran
Fkcranttew
Fluocerte
Pyrene

PCBs

pEsnoss

Dieldrin
Endosultan

raAIN/tf£ REASON PfK AEW) REA9CN RK . LEAaWOE
nrrcu 9E3£cnciH w LAWC: SELBCTION ^a SEEPS

X
X

X 0 X
X
X
X

X 0
X

X F X
X

X T . X

X 0 X

X

X
X
X
X

!

X
X

REASON FOR. . ELLIOOIT REASON FOR .
SELECTION U> CREEK SELECTION W

F
F
F
F
F
F

F
F
T

F X F

F

0

F
F
F
F

F
F



TflfflE 2-31

CHEMICALS <ff COXOTM - aiiiws£s
OHAM2E KETCH, AHRD LA5H, LEftOIAIK ffliPS, BSJUOTT

PiPUHL ffi20JDIiH(S WKHPIll^ OffiHOTOAGft,, KEH WRX.
(OOMT1MIED)

CSSKICAL
DRAINAfS REASON

DTTCH SELECTION
AERO REASON RIR
LftSCE SLECTION SEPS

R3R
SHDCT1CN

ELUa/TT R£ASffl4 PDR
CREEK SELECTION

Arsenic
Barium
Eerylliin

Nictoi
\fanadlia
Zire:

F,B

F,B



TABLE 2-31

SELECTED CHEMICALS OP CONCERN - GROt&3MAT8R
IKOONSQUMTBD AQUIFER, BEDROCK AQUIFER

BBOTUBRS LASS1PILL, CBEEKTOyAGA, frffiW TQSK
(CONTINUED)

CHEMICAL CLASS
UNCONSOLI DATED

AQUIFER
REASON FOR
SELECTION (a)

BEDROCK
AQUIFER

REASON FOR
SELECTION

(a)

08GANICS

Benzene
Chlorobenzene
1,3-Oichlorobenzene
1,4-Dichlorobenzene
1,1-Dlchloro*thane
1,1-Dlchloiroethylene
1,2-trans-Dlchloroethylene
Toluene
1,1,1-Trichloroethane
Xylene

bis-(2-Ethylhexyl)phthalate
2-Chlorophenol
2,A-Dinethylphenul
2-Hethylphenol
4-Methylphenol
Phenol

PESTICIDES

Aldrin
EndosuHan II

PCBs

X
X
X
X
X
X

X
X

X
X
X
X
X
X

c,o
G,0
c,o
G,0
G,0
G,0

X
G,0
G,0

G,0
C,0
G,0
G,0
G,0
G,0

X
X
X
G,0

G,0

G,0
G,0
G,0

G,0

X

X

G,P

G.PCBs

G,0

G,P



TABLE 2-31

S3UZOTO CHEMICALS OP 00202JSW -
JQCOOMSOUnftTED AQUIPTO, B5BHROCK.

EOOTWS MBOMmiUL, GfflEEOTOy&GA, MSM
(OWTINUED)

UJJCQNSQLIDATED REASON FOR BEDROCK. REASON FOR
CHEMICAL CLASS AQUIFER SEUSCTIOM AQUIFER SELECTION

1KOSCAMICS

Arsenic
Bariua
Cadniua
Oiroalua
l&zd
Hanganese
Mercury
Mlckel
Silver
VanaditiQ
Zinc

X
X
X
X
X
X
X
X
X
X
X

B
IB
B
B
B
B
B
B
B
B
B

• x
X
X
X
X
X
X
X

X
X

B
B
B
B
B
B
B
B

B
B

(a) Reasons for selection are as follows (see text for further descriptions of selection cri teria):

P n Frequency
0 o Other Media

G,0 = Groundyater, organic
C,P o Groundwater, pesticide
G.PCBs ° Grounduater, PCBs



TABLE

COMPILATION OF NUMERICAL SCGs FOR SOILS, AND LANDFILL SOLIDS

lffg-aî :Liiaa^-!j»aflpWJfHTt w-^l*BJfc*;^ xuf.-.Jij'f.iriBnrxmtfraHi. vmmMUL

>:/:"--^:;'̂ K;-:-*T»ARAMErER ; , '""•'•

Acetone

QvJorobeozeae

1 ,2-DichJorob£nz«ae

1 ,4-Diddorobeazeoe

Metnyleoe QiJoride

TrichJoroahylene

Bii(2 -ethyl hexyl) phthaJate

Butylbeozyi phthaJaie

Di-o-butyl phdialaie

Di ethyl pb thai ale

N-nhrosodipheny I amine

Acenaphtbene

Acenaphthylene

Anthracene

Benzo(a) anthracene

Beazo(b) fluoranthene

Benzo(b,k) fluoranthene

Benzo(g,h,i) perylene

Benzo(a) pyrene

Chrysene

Dibenzo(a,h) aathra«oe

Dibenzbfuna

Fluoranthene

lndeDo(l,2,3-cd) pyrene

Naphthalene

Phenanthrene

Phenol

li^e^By^sjgBfftgana^r^'fl^^r^"-'*^™
4 '•. .'..V;' •-•• -. .'^ y(j« ̂ ,̂: ' *3c9.'ft'-''~t: •:•':". • ••'

• - ; • ^JU3 .>3fe.-:-r- • ; • • : - • • "'-- •

0

SJ

1.0

1.0

'

1.0

4.35

2.0

g.O

7.0

1.6

-

7.0

-

0.33

0.33

80.0

0.33

0.33

0.33

2.0

19.0

0.33

1.0

2.2

0.33



-' T

TABLE 2J-I (Co®.)

COMPILATION OF NUMERICAL SCOa FOR SOiLS, SEDIMENTS AND LANDFILL SOLIDS

r"" " ' •••'-v ' • " ' r . I l l V "•.""'::,:. . . . . . - ; - . .
I .• .>^->"^*.'.?ARAMETER -^^^^i

[ Pyreae

AJdrin

Baa - 3HC

Ganma-^ilordane

Dioxias/Furans

PCBs

Arseaic

Barium

Beryllium

Cadmium

Chromium

Copper

Lead

Manganese

Mercury

Nickel

Silver

Vanadium

Zinc

Cyanide
r JV! ? .T^i'-n ••, , tw a ', :< ..: s: '̂ea '.T-TI.?": '. .asr :.:v . î asaj-nJ!.'g','-"B,i"!Brr- m m . r muigT_r^j?>jEra

/:::;xvi-:-..-V^-;:,;^:r. .- • .^^^^•<SfS^^-^j^^^^^^- •.." '
• • . . - • ' • '-::.-.... •.•,,*• . •" ... - •'- •.'•'la'V^w'D *-î J ĵ*J-T-''T.r-:''.-;::'**- •

6.6S

O.^ii

0.010

©.20

-

10 a

7J

300 or S.B.

0.14

1.0

10.0

2S.O

32.5 or S.B.

S.B.

0.1

13.0

200.0

ISO or S.B.

20.0

»

nnrr ';t "^^=^< ? .̂̂ H-: cm^ "?'r.ai , jrafiir? Jicfi'n;s.--t v 'i : ,• 'T .* F vf . wjg?Tn-aa>.-. m.* j^- '.-.) >n' J *' R B7 '-aS-

V

NOTES:

All units b mg/kg or ppm,
a Value shown is subsurface soil guideline values. Value for surface soil criteria is 1 ppm.
S.B. Site Background
SCGs shown are based on draft soil cleanup criteria issued by Technology Section, Bureau of

Program Management, Division of Hazardous Waste Remediation, NYSDEC oad are guideline
values, only.



TABLE 2.3-2

CONTAMINANT EANGES AND GUIDELINE VALUES
FO& SOILS AND SEDIMENTS

Tpatst^s ' - '"'

Aosaa*

GUareteraK

Me&yians C^md?
!

BisQ^tfeyl bcxyl) p^^Vv^

DtsLhyl pbthafeue

Di^burylphch^

Affffiv^ phtfo yfa?ftf* *

Anthracene

&ens&(a) utthneene

Beared) fluonnthene

&cnzD\j£.J),i} ptfyipvc

Benzo(») pyrene

Chryvene

D&enzofuren

FluommheDe

W«o<lJ>«l)py7«>e

PhcrwLnUirenc

Pym«

Aldhr

&EU-SHC

Gamma -chkrrdane

Dtosffla/Furann

PCB«

Anenk

Barium

Berylijum

Cidmium

••f^CooeieitttKfiBai b" „;".
UHJ3E41 £AH3 j • ,

21-990

18-^90

S-®0

51 - 100,000

ISO
_

39-1900

55 - 34,000

70-32,000

63-350

92-21,000

53 - 25,000

120 - 1.800.000 T

120-67,000

65-390

5-32,000

100-49,000

5 - 9

9.0

4.8-9

3.700 • 1,700

3.1-375

34.9- 12.500

0.17-2.3

1 . 3 - 3 9 4

. +\ SI*lmH«bH» :'.iVi>»

15-7W

10-23

0-150

~

—250

310

S70-2400

ISO - 6,630

• —

1400-2300

230-6,000

170-7.500

2.400 - 13,000

160- 13,000

300

200 • 10,000

240- 15,000

—
22-75

—

—
4,000 - 7,700

3.0-29.9

95.5 - 2.220

0.23 - 0.63

2.2-18.5

nT|^3^^-t^Ti f\t-i -
»rf*r -«iv3ja

—
5-S

—4 .35

7.0

S.O

7.0

—
0.33

M.O

OJ3

OJ3

2.0

19.0

0.33

2.2

6.65

0.041

0.010

0.20

—
10 *

7.5

SOOorS.B.

0.14

1.0



TABLE 2.3-2 (ooat.)

CONTAMINANT RANGES AND GUIDELJN1 VALUES
" KR.SOUS-AND

^x *"*•* «««.*" ' x '
-J^- ^ * '*' **'" **^x *\' *^ ' *, * '

P\lfQlB£^Sf ^ ^ * s* - - ' •* •* A

Ofjaaanim

1 wC^pU

u=d
Maagsutsae

Mercwry

Nkkel

Silver

Zsie

Cy&nide

^*^3cas9'1e?SssidI ^

'̂ 'lig^S! Sofc "*' '

7.0 - 18,100

=,

O.S&.280

198-4,430

0.14-4.4

0.0031 - 365

0.60-11.3

64-35,200

0.74 - 33.4

''*'*<SO4Hafl&JKi!S£i£r 1 JHl'̂ Ha.

' ̂ ^"Ssfesŝ 'r*?*^
0.4.43.1
14.8 - 238

27.8 -COS

132-1,770

8.18-1.2

10.0 • 123

—
&.1 • 2,770

i-s-a

3*.J s^" " •
?*f,-?s8CCZs

10.0

25.0

S2-36?S.B.

8.B.

0.1

13.0

SJO.O

».o

—
NOTES: AD unJu in rag/kg or ppm.

$CG« shovyn ore baced on draft coil cleanup crilem kuuad by Technology Secttos, Bureau 9f Program
Divio km of Hazardous Woau RemedkUjon, NYSDEC.

0 VoJuc ohown is oubsurfcce eoi] guideline voluss. Value for auriaoe coQ eriuria is 1 ppm.



TABLE 2.3-3

PFOHL BROTHERS - FEASJBILITY STUDY
COMPILATION OF NUMERICAL ARARs/SCGs FOR GROUND WATER, LEACMATE AND SURFACE WATERS

PARAMETER

Bourne

ChJorobenwre

Chtonx4heit£

1 ,2-Dkhloroboisme

11 A fl' i.LmtJlLj-Liijj.r

t J • UVCnWII LMJHJtflJffTlflT

J.I DtchtorodhoKO

1 . 1 -Dichtorodhytene

Irons- 1 ,2-DtthbroethykKD

ElhyCbenrms

TrteMorocthjrkne

I.I.I -Tfkhtonwflheme

Toluene

Xykmca

2 f"tLfjTj«i nVriM-n-ll

2ADm*hyVeBs»i

2-Mrthftp»»aH>8

4-Mdhytphcnol

N -n'droeodipbmyCagntne

NYSDEC
CLASS OA

OW

NDf2)

3

-

4.7

3

S

3

3

3

5

-

3

3

-

.

-

-

Sffl

NYSDEC
CLASS B

SW

6

3

-

3

-

-

-

-

11

-

-

-

.

.

.

.

-

WYSDEC
CLASS D

SW

a

50

-

50

-

-

-

-

H I

-

-

-

•

-

-

-

-

NYSDOH
MCLs (C)

5

3

3

3

5

5

3

3

3

3

5

s'
3

5<«erfi}

30

30

30

30

50

&k .
NNOWII

.

-

-

-

.

-

-

-

•

-

. -

-

-

-

-

.

-

.

-

/

*' **

8DWA
MCLQ

ZERO

-

-

600

73

«S®

-

7

-

TOO

ZERO

2CQ

2000

98993

-

-

-

-

-

i - > ^ t' \ * /.3-r'
NYSfe*&*

WD<3>

%

-

-

-

-

-

-

-

-

-

-

.

-

-

-

- .

-

itifctf
-..SNARLS "

259

.

•

&®

38@

30®

-

-

•

.

fiSGSQ

•ppffiflff

..

882S3

-
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-

-

-

,moccwt,
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-
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PFOHL BROTHERS - FEASmBLBTY STUDY
COMPHLAT8ON OF NUMERBCAl ARARs/SCGs FOR GROUND WATER. LEACHATE AND SURFACE

PARAMETER

Rtercol

Dibcnzofuron

DcrlhyBteaytpitlhalatc (DEHP)

AMrifl

I DieMrin

ODD

Endrtn

EmJooulfon ID

PAJHo

PCBfl

8 Aluminum
-

] Arocntc

Barman

Btrylfcro

' CttCnKuats .
a Chrronkm)
t
< Cobot]
^ ' - -
' Copper

Lco<]

'NV3PBC
CLASS OA

CW

• D a

-

90

WD(003)

NJXO.O5)

ND(0.®3J

NC(O.TOW)

-

-

0.8

-

25

1CCQ

3

10

30

-

2CQ

25

NYSDEC
CLASS 19

SW

3t»

• -

06

O.C01

O.GOI

OHOT2

0.005

-

0.001

ICO

190

-

to, yea
8.7

380?

3

1Q.3

63

NVSDEC
CLASS D

SW

3b

-

-

®.C9!

O.OOS.

O.O02-

®.22

-

0.00!

-

s«o
-

-

7

-

29

2603

I60.S

NVSDOM
MCLo (Q

30

50

30

-

-

-

O.WTO2

30

-

-

-

-

-

-

-

-

-

-

-

EPA
• NIKJWR •

.

-

-

-

.

®.2

-

-

-

' -

3®

sera
-

i®

30

-

.

SO

. smvA
MOUJ

.

ZERO

-

-

2

-

-

-

.

ZERO

5903

ZERO

10

110©

-

1509

ZERO

. "'!/,'<'fm'fesd^
.
-
.
.
-

'-
0.3392

•

•

.

.

23

8CS®

-

iO

s®
-

SCOT

3®

'<'..' i ~/V*fw»ArwSa
tSNAfiLO f.'

.

-

-

- ,

•

-

-

.

- •

SO

%se
.

47CO

.

S

. ..

-

.

•

;pa?QC(w;.
u-aFaSH);':.;

• ? EJJtrasr.ipyi;

S3

-

.

Q.OW

.G8S37I!

.

•fl

-

O.SS2Q

.CSSSTO

.

X2

aessi
©.C2C

90

^>
-

J'FffSSS

3®

IOt,\WOWl.\TJ • VJ .TOL



TABLE2.33(Con«.)

PFOHL BROTHERS - FEASIBILITY STUDY
COMPILATION OF NUMERICAL ARARs/SCGs FOR GROUND WATER, LEACHATE AND SURFACE WATEflS

PAHAMETSH :

EoJoesifeaa

PAHo

B=CQo

AbosbsKa

Aresxdk

fcfi»e»

BwTtfbaa

C*4«fcsa

Cb«KCfc^3

CofesSa

Coppsr

LaaS

B^at̂ o filler

Muntary

Nkfctt

Sctataaca

S«Jv«T

• f ,/r ,,- . .
vosssuwKw

Zte

Cf*«££t

MYSD8C
CLASS UAOW

.

.

O.I

.

25

8 COO

5

10

so
_

KH»

25

SCO

2

.

10

10

.

ys>

too

KYSOBC
CLASS BSW

0.009

.

0.001

ICO

190

.

9t.!IC9

1.7

list

s
IO.S

6.3

.

0.1

142

1.0

0.1

14

JO

$.2

MVSDEC
CLASS DSW

0.22

.

0001

.

MO

.

.

7

.

29

SMS

8S9.9

m

0.2

2748

.

00

s^o

497

n

ttYSBOH
MCt«(9

50

+

.

.

.

,

»

.

„

_

.

w

.

.

.

,

,

—

_

-

K>AMBW»Q

_

.

m

m

90

1000

.

90

SO

.

*

s®
.

2

,

JO

5®

.

*

-

•scr^A^cy

_

.

_

f

2BC1O

9019

zrao

i®

10̂

„

IKS

zsacs
.

2

BC3

S9

.

.

.

2SS

rttaiai 'I

^

»

.

fc

s®
1999

»

10

S3
_

wss
$9

«»

8

.

(0

S3

.

KS3

-

, 1&A*t*AS :,
SWAftlLfl . /

—

—

5S .

S^@

.

^7^

.

s
.

„

.

^

0

.

m

.

»

^

—

-

j*topjs&
WM8 EMUBIV.

.
9S3S

j3^9TP

—

JU

tsw
«.«w

to
S3

.

TK52J

$9

»

®.i«4

8J.4

W

S®

—

m>
XS3

NOTES:

D - CotfaSso p««*B cod 2.4
k - Tottl OAcMa * "

• Tola) otgoiocB ata Is enccai 100 egfl.
4 - Ncv fen*; DEP crilwia 5w tMcTrolatlle o«s«cit
ZERO - bnplk* noodMcct critmi*
FWQC - Fcdcnl WM«C QieaMy Critert*

limil< fn>m 6NYCBJ1. P»rto TOT and T03
MCM1 - M«umun Ccmucmnaoi Uraiil Ooal
SNARLS - SuggtEi No A^vem Recpoast



OSOUND AND LEACHAH SE^S: C01»0>ASISON OF OBSERVED
wrra

r \ "Us J^J^y-r-ttC*

r^^lp^

2.7-2CO

Chteroafeaat 3.7 1-81

4-37

2-240 4.7

82 89

1 , 1 -Dt 3.3 - 4200 2-3 -4.9

340

tnuu-1 9.2 .S4-GS

Ethy&wnzene

1 , 1 , 1 -Trichlonwihane 13,000

Toluene 3 - 4 3

400

2-Chieropheaol 13

630-940

2-Methylphax>l 72

A-Mahylphenol 75

Pbenol 6 • 4,000 16 7-1.0 1 a

Oibeniofumn 15-20

DtethyihexylphtMku (DEHP) 3-66 3-42 9. 50

0.69 6.032 • 0.054

PCBs no 6.05 0.1

PAHi 2 -39

Aldrin 0.007' • 8. 633 'NEH0.05)

Dieldrin .067 - 6. NIX0.05)

ODD 6.611 NIXO.OS)

Endrin 6.628 ND(O.OS)

W.ii.91 g



TABLE 2 J-4 (coat.)

GROUND WATER AND LEACHATE SEEPS: COMPARISONS
CONCENTRATION HANGES WTTH CLASS GA STANDARDS

AJusuoucn 224-74,000

AfBSUC 2.1-22.3 2.4 - 4.7 2^-16.7 25

Banna 24.9*240 E9J- 10,̂ 0 1600

Cadmium 1J-12 1.1-4.2 3.7-122 iO

2- 14.728 SO

Cobalt 2-46.9 7.1 S.4 - 157

Copper 2.7-3,060 3.7 - 2S.4 IS.» - 784

Lead 2J -369 2.3 - 6.8 6.7-1.640

M&oguieoe 62.1 - W50 3.9 • 428 123 - 16.100 300

Mercury 0.23 - 3.3 0.48 0.2S - 4.7

Nkkel 11.8- 141 10.7 - 198 20.4 - 521

Silver 2.1-23.7 3.4 - 16.6 SO

Vanadium 1.4- 124 1.4- 35 J 3 J - 471

Zinc 7.5 - 1490 1.4-44 66-8,270 300

Cyanide 30 18-31 100

NOTES: Effluent limiu 6x« 6NYCRR P»rt 702 and 703.
AC uaiu » atcrojnms per feer C»t/L).
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Table 3-1

ARAR VALUES:
CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Media

Surface WaSer
(Ellicott Creek &
Aero Lake)

LeecJiate Seeps

Chemicals contributing
Exposure Pathway to significant risk ARAR

0 Hmgestion of surface
water am! dermal contort
with Aero Lake surface
water while swimming

• Dermal adsorption of
drainage ditch surface
waters and Ellicott Creek
surface water

0 Dermal exposure by Bis (2-eJhyIheiiyI)phthalate W
children and workers PAHs (Care) 0.84

Chemicals exceeding
ARARs (ppb)

ChUorobmeen©
Alum team
Cadmium

iron
Lead
Zinc

Mercury

1 ,2 tram dicbloroediena
phenol

1,2 dkhtorobenzena
Aldrin
Endrin

4,4 - DDD
Barium

Beryllium
Cadmium
Chromium

Copper
Iron
Lead

Magnesium
Manganese

Zinc

AHAR

5s

800*
fl Ttt^Tw

"l/WTp /"Tftfip*

6.3s

30*

f -
8°

4.T
0.05*
0.05s

0.05*
1,000"

y
10°
50«
200"
300°
25"

35,000°
300°
300°



TABLE 3-1 (cont.)

ARAR VALUES:
CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Media',

Drainage Ditches,
Aero Crezfe &
El! icon Creek •
Sediments

Landfill Soils

Gitwindwater
(Unconsolidated
Aquifer)

Enposur® Pothwny
0 Besrmal absorpttoin
0 Ingeslion

o Dennal absorption
0 Sngeslion

0 Ingestion of drin&ing
water

0 Dermal contact
0 Inhalation of airborne

contaminants

Chemicals contributing
to significant risk

PAHs (care)

PAHs (care)
PCBs

2,3,7,8 TCDD TEQ
Arsenic

Lead

Benzene
1,4 didiforobenzene

Bis(2 -ethyiheKyH)phthal ate
PCBa

Arsenic
CnSorobenzette

1! ,1 , 1-TrSchloToelhene
2,4 dim^hySpheno!

Barium
Manganese

8 ,4 didilorobenzene

ARAR

a.32fmg/lcg .

1.32rmg/kg
18

O.OOJS
7.50

32.58

r
4.7°
5<f
OJe

25* •
5°
5°
50»
ICO6

300°
4.7*

Chemicals encesdlmg
ARARs (ppb)

Oilorobeaizene
BEHP

PAHs (rtoncarc)
b-BHC

Oilordana

Xylenes
Qjrom'mm

Iron
Magnsahira

Scdnam

AKAR

5.58
4.4fl

IJ4.80
0.018
0.28

5"
50"
3CO"

35,(HH^
. 20,000!"

•5 ; i

I03=«TOML\TT-1 .
trt



TABLE 3-1 (cont.)

ARAR VALUES:
CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Media
Chemicals contributing

to signifies^ risk ARAR
Chemkale exceed log

ARARs (ppb) ARAR

- Bedrock Aquifer » Ingeslfem of drinking
wster

0 DmnaS contort while
showering

• Inhalation of airborns
contaminants while
showering

Benzene
Bis(2-«*hylhexy!) phtfialsJe

Aldrin
Arsenic
Barium

Csdmium
Nickel

Vanadium
Lead

r
50°

0.05"
25"

1,000°
10*

100s

14"
25°

Class B Standards
Class D Standards
6NYCRR Fast 703.5 Cl^s GA StasdandsfiBA TOGS
EPA 1990: Drinking Water Regs and Health Advisories
NYSDOH MCL
Guideline Values from Technology Sect tots Division of Hazardous Waste
Draft Soil Cleanup Guideline Values (TBC's) Issued by Technology Section, Division of Hazardous Waste Remediation. NYSDEC.
SDWA MCLG

,«
r »

IOHO/91 Id
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ADMINISTRATIVE RECORD

1. CAMP DRESSER AND MCKEE REPORTS

a) Phase I Radiation Walkover Survey, 1988
b) Leachate Surface Water and Sediment Report, 1990
c) Geophysical Investigation, 1990
d) Phase II Radiation Investigation, 1990
e) Soil Borings and Groundwater Investigation, 1990
f) Exposed Drum Investigation, 1990
g) Baseline Human Health Risk Assessment, 1991
h) Remedial Investigation Report, 1991
i) Feasibility Study Report, 1991
j) Project Operations Plan
k) Modified Brossman QA/CC Short Form for the Collection of

Environmental Samples

2. NYSDEC AND NYSDOH REPORTS

a) Radiochemical Analysis Report 1989
and Addendum 1 Groundwater . 1990

Addendum12 Soil/Waste 1990

b) June 1990 Supplemental Sample Report . . 1991

c) Contaminant Concentrations in Fish from
Waters Associated with Pfohl Brothers
Landfill 1991

d) Pfohl Brothers Landfill
Residential Sump Sampling Report . . . . 1990

e) Surficial Soil Sampling 1990 - June

f) NYSDOH Summary of Survey Results . . . . 1991 - March

g) Cancer Incidence in the Cheektowaga/
Ellicott Creek Area, Erie Co., N.Y.

h) Public Participation Plan 1988 (Revised '89)

3. GUIDANCE DOCUMENT

OSWER Directive 9355.3-11, February 1991, "Conducting
Remedial Investigations/Feasibility Studies for CERCLA
Municipal Landfill Sites.

4. POLICY DOCUMENTS

Technical and administrative Guidance Memorandum (TAGM)

5. ANALYTICAL DATA RESULTS, DATA VALIDATION AND QA/QC REPORTS
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6. PREVIOUS SITE INVESTIGATION REPORTS
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