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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 Llablllty Rct (CERCLA) -of 1980, as amended by the
.-Supérfund Amendments and Reauthorization Act {SAPA) of 1586, and the New York
State Environmental Conservation Law (ECL). The selected remedial plan
complies to the maximum extent practicable with the National 0il .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 Remedy

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 Rero Lake and north of Pfohl Road and will
intersect with the landfill cap system at the surface.

e
.

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




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. 1In
either case all permit requirements and quality standards for discharge
will be met. ‘ '

4. Interim Remedial Measures (IRM)

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) coricurs 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 maximum 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. .
L«L\;cm_, . | iﬂmé(ﬁ)’\\@/

DATE _ ‘ Edward O. 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 Mochawk
Power easement and the Pfohl Trucking property. BRero 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 gecographical areas. Area A is that
portion north of ARero 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 Railrocad 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. BAerial 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: 1In 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 scuth side of Rero 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 analyzed for volatile organics, semi-volatiles, inorganics,
phenols, PCBs, pesticides, and oll 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 NYSDEC 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.



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
19391 to discuss health studies related to the 51te

- The Remédial Investigation report was issued to the public in January -
1991. A public meeting was held on March 7, 1991 to ‘present the results of the
investigation at this site and & Responsiveness Summary was issued on April 12,
1391 to respond to questlons and comments presented to the NYSDEC regardlng the

1nvest1gat10n

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.

INTERTH 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 REHEDIAL INVESTIGATION

The off-site RI is intended to accomplish three objectives; (1) provide

. lonitoring 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.- :



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
1388 to 1990. The investigation included the installation of soil borings,
monitoring wells, test pits and samples of surface soils, groundwater,
subsurface solls, leachate seeps, phenolic tars, drum contents and radiocactive
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 c¢ompounds 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. 1In addition, a"wide variety of semi-volatile
organic compounds were detected in the drums. ‘

The most toxic isomer of chlorinated dioxig_(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



Table 3-1

ARAR VALUES:

CHEMICALS EXCEEDING ARARs AND/OR CONTR]BUTIN(-EASIGNIFICANTLY TO RISK

Chemicals contributing

- Chemicals exceeding

18W\PFOHLATI.{.NEW
10718791 et

~ Media Exposure Pathway to significant risk ARAR ARARs (ppb) ARAR
Surface Water ¢ Ingestion of surface Chlorobenzene st
(Ellicott Creek & water and dermal contact Aluminum 1007
Aero Lake) with Aero Lake surface Cadmium 1.7°17°
‘ water while swimming Iron 300°/300°
: Lead 6.3"

e Dermal adsorption of Zinc 30®
drainage ditch surface Mercury 0.22/0.2°
waters and Ellicott Creek
surface water

" Leachate Seeps ¢ Dermal exposure by Bis (2-ethylhexyl)phthalate 50¢ 1,2 trans dichloroethene 5¢
' children and workers PAHs (Carc) 0.8¢ : phenol |
: _ : 1,2 dichlorobenzene 4.7°
Aldrin 0.05°¢
Endrin 0.05¢
4,4-DDD . 0.05¢
Barium 1,000°
Beryllium 3¢
Cadmium 10°
Chromium 50°
Copper - 200°
Iron 300°
Lead 25¢
Magnesium 35,000
Manganese 300°
Zinc 300°



TABLE 3-1 (cont.)

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

Chemicals contributing Chemicals exceeding
Media Exposure Pathway to significant risk ARAR ARARs (ppb) ARAR
Drainage Ditches, e Dermal absorption PAHs (carc) 1.327 mg/xg
Aero Creek & e Ingestion ' '
Ellicott Creek
Sediments
Landfill Soils e Dermal absorption PAHs (carc) 1.32'mg/kg Chlorobenzene 5.58
’ ¢ Ingestion - PCBs 18 BEHP 4.48
2,3,7,8 TCDD TEQ 0.0018 PAHs (noncarc) 114,88
Arsenic 7.58 b-BHC 0.018
Lead 32.5¢8 Chlordane 0.28
Groundwater e Ingestion of drinking Benzene 2¢ Xylenes 5¢
(Unconsolidated waler 1,4 dichlorobenzene 4.7° Chromium 50°
Aquifer) ¢ Dermal contact Bis(2-ethylhexyl)phthalate 50°¢ Iron _ 300°
_ e Inhalation of airborne PCBs 0.t¢ Magnesium 35,000°
contaminants Arsenic 25¢ . Sodium 20,000°
Chlorobenzene 5¢
1,1,1-Trichloroethene 5¢
2,4 dimethylphenol 50°
Barium 100°
Manganese 300°
1,4 dichlorobenzene 4.77°¢

{85 \PFOHLATY- 1. NEW
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TABLE 3-1 (cont.)

ARAR VALUES:

CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK.

. Chemicals contributing Chemicals exceeding
Media -~ ' Exposure Pathway to significant risk ARAR ARARs (ppb) ARAR
- Bedrock Aquifer e Ingestion of drinking - Benzene 2°
water - Bis(2-ethylhexyl) phthalate . 50°
- o Dermal contact while ’ Aldrin 0.05¢
showering Arsenic 25¢
e Inhalation of airborne Barium 1,000¢
contaminants while Cadmium 10¢
~ showering . Nickel 100"
Vanadium 14%
Lead 25°
¢ Class B Standards
® Class D Standards
¢ G6NYCRR Part 703.5 Class GA Standards/BA TOGS
4 EPA 1990: Drinking Water Regs and Health Advisories
¢ NYSDOH MCL : ,
[ Guideline Values from Technology Section Division of Hazardous Waste '
8 Draft Soil Cleanup Guideline Values (TBC's) issued by Technology Section, Division of Hazardous Waste Remediation, NYSDEC.,
h : A

SDWA MCLG

18%\PFORLATI- 1 NEW
101891 et
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Potassium @) S O (B2 B
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Silver O 10|00 |0
Sodium Py ORICRIONI®
Thallium OO, ORIORIONIONI®)
Yanadium D Ol@ |O |0
Zinc £ EH|O|O|&|O
Cyanide D O O O O
O Constitluomt detected in less than 1/3 of the samplies above baseline
, & Constituent datected af & frequancy of 173 1o 273 abovu baseline
S Constituant detected o & {requency greater than 2/3 above baseling
D Constituent datecied above twice baseling levels in one or more samples

a ' “Table 4-16

@ @? : Summary of Inorganic Constituents

environmental snginesrs, scientists, Detected at the Site Above Baseline Quality
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Acetone O e 0|0|0le|{O0|O0O|O|©,0|0
Phenols B0/ 0|0|0]j]0|0O|0O|]O0|0O |0
dibenzofuran 20000 0|0 |0|0 |0
Nirgenss  |O|O|0|0O|o|0|0|O0|0|0O|0O]O
g:‘:::s'ate OlB|e 000|000 |0|0O
PAHS DIBEQOOC|OB|IO|e|O0|0|0]|0O
Pesticide giojojo|ojojojojo 010 |0
PCBs. . bo o000/ oj]o]o0|0 0|0

(O Constituent detected in less than 1/3 of the samples above baseline
& Constituent detected at & frequancy of 1/3 1o 2/3 above bassline
(3 Constituent detected a a frequency grealar than 2/3 above baseline

Al least ons constituent in the group was found in one sample at a signdicant concentration as
defined below: : '

« all groups in soil except PCBs/pesticides = 10,000 mg/iyg

» PCBs and pesticidas in soil = 1000 mg/kg '

= all constituent groups in water = 100 mp/Akg

* Mathylene chloride was detected at significant concentrations at a ow froquency.

environmantal ongineers, sciantists,
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@ @ Eﬂ o o Summary of Organic Constituents
- Detected at the Site Above Baseline Quality
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Organic
Constituent

Surteoo
Watae
\Wator
Surfaco
WWater

Benzene
Chlorobenzene

Trans 1,2-Dichloroethene
i,1.-Dichloroethene
1,1-Dichloroethane
1,1,1-Trichlorcethane

O QO | Bedroch
OO'O&m

Toluene

Xylenes

Phenol

1,4 Dichlorobenzene

1,2 Dichlorobenzene
Bis (2-ethylhexyl])
phthalate
Butylbenzylphthalate
Di-n-octylphthalate
Aldrin O
Dieldrin
Endrin
4-4'-DDD
Arochlor - 1232 O
Benzo (a) anthracence

OO0 OO0OO0000000 OO0/ s~
O00O0

Chrysene
Benzo (b} fluoranthene

OO0O0 0000

Benzo (a) pyrene .
O Constituent detacted in lass than 1/3 of the samples above ARARs

. @ Constituem detscted & a frequency grealer than 2/3 above ARARs

Table 4-18

@ Dgﬁ | Summary of Organic Contaminant's Exceeding ARARSs
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n sulianis .
planners & management consy Piohi Brothers Landfill, Cheekicwaga, New York




Bodia
Dreincgo
Ditcty
norganic Groundwater| Lsschats hmt Asre Loko Elﬂcot'! Creak
Constiwent : )
| ) § ; § 3 5 85
: HE £ | 32
Aluminum ) o
Antimony OO
Arsenlc
Barium O O
Beryllium O
Cadmium @ o o o
Calcium '
Chromium 1010 O
Cobalt :
Copper O [
fron © 9 © | @
Lead Noll S
Magnesium & O
Manganese ®i 0O
Mercury O O O
Nickel
Potassium
Selenium O
Silver .
Sodium e 6
Thallium
Vanadium
Zine @ @
Cyanide |
O Constiiuent detected in less than 1/3 of the samples above ARARs
@ Constituent delected at & frequency of 1/3 1o 273 above ARARs
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Table 4-19
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18 samples tested, 50 percent of the samples revealed the presence of this
compound.

SQILS

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. 1In 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 GROUNDWATER AQUIFER

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 AQUIFER

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 SEDIMENTS

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 incrganic
constituents analyzed were detected significantly above background levels.

Organic and inorganics were detected at levels in the seep water which
exceeded groundwater standards.



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
Rero 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 6NYCRR Part 371, dispesed of at this
site has resulted in environmental damage at a level demonstrated by the
following: :

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

b) Contravention of ambient'groundwater standards set forth in ENYCRR
Part 703.

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

a) 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 ts 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 summary 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 (SWISMP).

The SWISMP, 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 Lake 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:-ared by the State *he following was concluded:

a) Based on samples ollected in this . udy, fish in the vicinity of the
Pfohl Brothers L.::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) per 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
PCB 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 1in quantltles 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 SN
levels in fish from Aero Lake and Tributary I1b of Ellicott Creek N
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 CDM Interim Reports (CDM 1889; 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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a) The site does not represent an immediate radiological health hazard.

e) The radicactive 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 radiocactive wastes is not
required at this time (i.e., prior to general site remediation).

1) Should remediation of hazardous waste occur at this site, the impact

of radicactive wastes on the remedy must be taken into account in
both the technology and the worker health and safety aspects.

3.5 NEW YORK STATE DEPARTHMENT 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.

1883 Ecology and Environment Inc. - perimeter sampllng of ground

water, leachate seeps and sedlments

1885 Listed as a Class 2 site in the NYS Registry of Inactlve
Hazardous Waste Disposal Sites.

1885 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.

_13_



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. o ' B

1991 ‘The PRPs and site property owners were offered the 6pportunity
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, emtitled, “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
an lnactive 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 hazardcous 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. 1In designing
the cap for the site attempts will be made to minimize any encroachment on the
floodplain and the cap will be contoured to place it above the 100 year flood
plain elevation where possible or berms 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 berms 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
‘0f 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, radiocactive, 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 collection/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
the 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

i Remedial Alternatives. The first and seventh general response action
'combinations, (no solids centainment but agueous 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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- TABLE 2

CONCEPTUAL DEVELOPMENT OF REMEDIAL ALTERNATIVES

(®)
- ()

The numbers assigned to the remedial alternatives are discussed in Section 5.2.

The yes/no designations indicate if the general response action is part of the alternative.

Key General Response Actlon® Possible Combinations of General Response Actlons®

Solids Media Containment No Yes Yes No Yes No - No Yes

Ground water & leachate No No No No Yes Yes Yes Yes

containment .

Ground water & leachate No- Yes No Yes No ~ No Yes Yes

Collection, Treatment and :

Disposal

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

- a

NOTES: ,

(2)

The general response actions listed are those which can attain the remedial action objectives for one or more medla, as presented -
on Table 5.1-1.

RAPFOHLMWS-1-2.01
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TABLE 3

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY
DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

Alternanve No. 1 - No Action
©  Groundwater Monitoring
o  Maintenance of existing feacing

Alternative No. 2 - Institutional Controls
' o  On-site well prohibition, off-site well monitoring
Zoning and deed regulations, fencing and warning signs, and pubhc education for
landfill -
Alternative No. 3 - Capping, Ground Water Collection, Treatment, and Disposal, and
Institutional Controls
‘o On-site well prohibition, off-site well momtormg
o  Single Barrier Cap with off-site wetland replacement
Select Solids/Soils Excavation with On-Site Disposal (for shallow and peripheral

contammanon)
" Ground Water collection, on-site metals and orgam'cs treatment, and off-site disposal

Zoning and dwd regulations, fencing and warning signs, and public education for
landfill

Altematwe No. 4 - Capping with Institutional Controls
©  On-site well prohibition, off-site well monitoring

o  Single Barrier Cap with off-site wetland replacement
Select solids/soils excavation with on-site disposal (for shallow and pe.npheral

contammamon)
Zoning and deed regulations, fencmg and waming signs, and public cdumnon for

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

(¢}

(o]

(3]

Q

On-site well prohibition, oﬁ'—site well monitoring
Zoning and deed regulations, fencing and warmning signs, and public education for

landfill
Ground water coﬂecnon, on-site metals a_nd organics treatment, and off-site disposal

o

<]

Altemanve No. 6 - Capping, Ground Water Containment, and Institutional Controls
On-site well prohibition, off-site well monitoring

Slurry wall containment
Single Barrier Cap with off-site wetland replacement
Select landfill solids/soils excavation and on-site disposal (for shallow and peripheral

‘contamination)
Zoning and deed regulauons fencing and warning signs, and pubhc education for

landfill
Surface Runoff collection, channelization and off-site disposal

0000

[5)
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TABLE 3 - (cont'd)

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY
DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

Alternative No. 7 - Ground Water Contzinment and Ifstitutional Controls
°o  On-site well prohibition, off-site well monitoring ‘
Slurry wall containment
Zoning and deed regulations, fencing and warning signs, and public education for

landfill

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

Disposal and Institutional Controls

Shury 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

® & @ o

Alternative No. 9 -~ Ground Water Containment, Collection, Treatment and Disposal and

" Institutional Controls

e  Slurry wall containment
Ground Water collection, on-site metals and organics treatment and off-site disposal

©o  Off-site groundwater well monitoring
©  Zoning and deed rcgula.nons fencing and warning signs, and public education for

landfill

Altcmaﬁve No. 10 - Capping, Ground Water Containment Collection, Trw.mcnt and

Duposal and Institutional Controls

Slurry wall containment
Ground Water extraction, collection on-site metals and organics treatment, abd off-

site disposal
©  Single Barrier Cap with on-site wetland rcplacemcm
Select landfill sohds/soxls excavation and on-site disposal (for shallow and peripheral

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

" landfill

©
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TABLE ES-{

SUMMARY COMPARISON OF REMEDIAL ALTERNATIVES

fencing and waming signs,
public education

° On-site well prohibition

o Long-erm ground woter monltoriag

® Off-aite wetlond replacement

o Zoning and deed restrictions, fencin and
waming signs, public education

© Select 30il excavation in peripheral
areas

o Off-site welland
replacement

* Zoning and deed recirdctions, fonslng ond
waming oigns, public education

o Select soid exenvation In peripheral oronn

Alternative | Altermotive 2 - Alternative 3 Alfernativg 4 ANemative §
Asscasment Factors ° No Action ¢ On-site well prohibition o Capping (single barrier) ° Copping (single barrier) o Passlvo ground weter
o Loag-term ground weter monitoring ° Long-term ground water © | ¢ Pnssive ground water collection. ° On-site well prohibition coBactica on-alts treatms
° Mointenance of exisling fence monitoring ~ On-vite treatment and diocharge o s Long-term ground water monitoring snd dlcchargo to FOTW
o Zoning and deed restrictions, | POTW or gurface walers

ourfaca walers

° On-dits well peohiblilon
¢ Long-torm ground walee
monitoring )

o Zonlng aed dead
recirictions, fonclag oed
waotnlng olgns, publie
aducatlon

Alsinment of Remedial
Action Objectives

Short- snd Long-Term

No

No

No

o

EfTcctivencao

LOwW
Not effective la protecting human health
ond the environment. )

LOW-MEDIUM
Institutional controlo will not
reduce or climinato the source
and subscquent spread of
contamination. OfTera little
effectivencos in eliminsting
possible expooure pathways,

MEDIUM
Very cffective in protecting human health
and environment from landfill coile and
moderately effective In reducing roke
from all other possible expooure
pathwnys.

MEDIUM
Vory cffective In plv‘oct.ing tuman health
and eaviroament f--m landfill soils, but
only modortoly ef:- - tivo In proventlng tho
migration of contsminated ground water
and surface waler/pedimenta,

MEDIUM
Moderziely offoctive la
protocting human health fi
expocure to landfill solls o
ground water but ls not
affective {or other pocalbh
oxposure pathwayo,

Lmplementability

HIGH

. Easily implemented - requires longteem

ground water monitoring and periodic
maintenance of exioting fences

HIGH
Eaolly implemented - 88 with
oll altematives considered,
(with exception of Alt 1)
difficulties may be encountered
in Implementing institutional

controls,

. _ HIGH

Easily implemented since required
approvals for the cap are expecled to be
casily oblnined. -

. HIGH
Essily Implonented sinco approvalo for the
cap and both the ground woter and landfill

be caslly obtalned.

scceos Institutional controls are expected to

HICH
Banily implemented cleco
approvple for ground wote
restriction Incitutionsl cos

~Jond leachate collection oys

tre expecled 1o be canily

201 PFOHLMES-1-1 .1
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SUMMARY COMPARISON OF REMEDIAL ALTERNATIVES

Alternative 6

TABLE ES-1 (cont)

Alteroative 7

Asscssment Faclors

1 Cappiog(singlo barrier)

} ativ

t tiv

¢ Ground water conlainment alurry wall

° Select soil excavation in peripheral
srcas

® Surface waler collection and discharge
to POTW or surface waler

* On-site well prohibition

o Long-term ground water monitoting

* Zoning and dced restrictions, fencing
‘and waming signs, public education

* OfT-site wetland replacement

* Ground water
containment - slurry wall

° On-site well prohibition

* Long-term ground water
moniloring

s Zoning and dced
reetriclions, fencing and
warning signs, pubic
education

* Ground water contaioment-slurry wall

* Ground water and leachate colleclion,
on-aite trestment and discharge to
POTW or surface water

® On-site well prohibilion

* Long-term ground water moniloring .

¢ Zoning and deed restrictions, fencing
and warning signs, public education

and extraction wells, on

-sile lreatmont and discharge to POTW of
surfaco walcr

® Long-term ground water monitoring

warning signo, public education

¢ Ground water contelament - slurry wall

® Zoning and decd rostrictions, fencing and

¢ Capplag - (slngle barder)
¢ Groand waler costabomta
- slurry wall and extrection
wells, on-sits treatmant and
dlscharge to POTW o«
surface water

* Off-sits wetland reploceme
¢ Sddect soll excavation ln
peripheral arcas

* Zoning and deed
restriclions, fencing and

Implementability

effective In minimizing the migration of
contaminated groundwater and feachate
contamination of surface waltcr.

“MODERATE - HIGH

from landfill soils
afTective In reducing risks
from contaminated ground
water and surface water
sediments,

human health and environment
. Moderalely

and cnvironment from ground watsr and’
leachate but not protective of continued
riak from exposure to landfill soils,

Relatively high decgroo of offootivenss In
proteciing human health and environment
from contaminated ground water. Not
cffective in protecting human health and

environment from exposuro to land{it! soils.

warning signs, public
educaiion
Full Atninmentof YES NO NO NO ! YES
Remedisl Action Objectives t
Shon- and Long-Term MEDIUM-HIGH MEDIUM MEDIUM MEDIUM HIGH
Effectivencas Vory offective In protecting human health [Not effective In protecling Moderately protective of human hcallh
and snvironment from landfill soils and

. |Highly sffective ia minimlc
risks from all expocure
pathwaya.

Coactruction of slurry wall may encounter
potential difficulies w/underground piping
and high waler tabla. Approvals for

slurry wall and ground water aro expected

. MODERATE-HIGH
Construclion of slurry well
may encounter potential
difficulties w/underground
piping and high watcr table.

o be obulned relatively eanlly Approvals for elurry well are
Y . 'g VBB Yy g expected to be oblained .. ,
RN N ? ?"L“' DA velatively eanily. o X .

MODERATE-HIGH
Seo comments under Alternative 7.

MODERATE-HIGH
Ses comments under Altsrnative 7.

MODERATE-HICH
Sce comment under
Allernative 6.
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Tabks ES-2

COMPARISON OF SELECTED REMEDIAL ALTERNATIVES

Remedia) Ahernatives Which Underwvont Dobsiled Bvatuation

Surfsca runofT coliection apd off-sie
dispooat

On-sits inctinstional coctrols

* Offsits wetland replacement

Assasamem
Factor Altermative | Ahermative § tivo
=S e —— e TS e A X
¢ Long krm ground water * * Capping e Capping
monitoring ¢ Qroundwatar contalnment *  Groundwaler contslamant
®  Mainieoanco of exiaing fence o . Sclect soile excavolion Surfaca runolf colloction and. off-sis

dicposal

*  Scloct coils axcavatboa

o  EBxiracUoo welle, 0n sits Ureatmant
aod discharge 1o POTW or curface |
woler :

¢ Off-slts votlend replocamant

¢ ' Oo-siw ladinnional controls

1. Complisncs with ARARS

Doss not meet chamdoatl-rpocifia
ARARs. Aclon and locston-cpecific
ARARs do not apply:

Mocts chocaleal tpocifio ARARS for ol
modla oncopt potsble wetar. Hoolh-
dassd riskn from landfill oolls and

Al ore . 1 I8

Mootz all chomicalopocifia ARRARA for
olt ;odla, Heahh baosod Haks from
landfill boils and podimams nro

epocifc ARARS for wetlands and
Ooodplalns are mat.  Action-rpecific
ARARs will bo et

plabla. Locetoo- and sctioa-
rpocifio ARARS are met, os ia
Aharmative 6.

1. Protection of Human Health
and the Environment

No reduction in risks o human haath
and the ¢nvironment.

Orsaly radwcos rlak from all axpocure
pathways. The megnitude of residus!
sk at tho oita Is moderata rinco
contaminatioa {a ctill present and fatlure
of tho cap o shurry wall could recult in
sxpomuro W0 tonlaminslion.

Samo 83 Alternative 8.

3. Shod-term cffectivencas.

Only minimal sk 10 workers and the
communily during ground weue
sampling.

Potartisl rlaks oro sscoclated with
airborme J during I
but miligeon mesairss would minimizo
risks. Comaminated sedimenis entaring
urfsco waters, lampornry loss of wetland
habltats end possiblo contamination of
squifcr during Insallation of sturry walls
may bo enticipated. Most lopscua could
be mitigated.

Roquires sapproximately 8 monthe o
dusign snd 1.5 yoars to implemend.

Sama as Ahermative 6.

R;q\:lru approximately § monchs o
design end 3.5 years 10 Implement.

4. Long-term effectivensss and
pernanence.

High residus] rok. SUsk comtrol
through groundwater sampling is
. minimal,

Risk from landill coils would reenain low
since design lifs of cop o 30 years.

Ricks lated with o migration of
tootaminsisd groundwolat oro marginelly
adequate becavoe tho imegrity of slusry
wall and boctom bsrriar Ib waknown,
Long-term moniloring offers minimal riak
control.

Rlsk from Sand(ill solls would rmata
low cloco deslgn life of cop be 30 years,
Conirol of the migrutica of comaminawd
'y donler would be edequata ¢uo to
grounderular extraction Lechnologhes. If
cap or hurry walls failed, pumping rites
could bo lnoreased 1o compensas for
focrsaend ground weter rechargo.

3. Reducdon In Tonlcity,
Mobility snd Voluma

Tharo s no treatmant process involved
and cubseq 80 reduction |n

Doeo rot roducs toxlehy of the

ly
1oulelty, mobllity and volums of
comaminated msdia.

d mobility lo
roducod by the cap and slurry wall;
volumo of contaminanis ls una Tocted.

Rodusoa toniclly of the cortaminatioa
through ground watar Lrestmend,

Maxl ductloa In ¢ aard
mobiihy; considersble reductioa ia the
volumo of contaminated ground wawr,

6. loplementabiliy

Necasoary squipmant and labor force
readily availibla. Coordinatioa snd
epprovale [rom regulatory egencles
chould oot be difficult 1o oblain.

Noteasory squipmert and labor forco sre
rosdily avallablo, Sucteein
implamentston of slurry well relles oa
prosenco of clayAill flayers ot tho site.
Spoclallend oquipmand will be ruquired
duo 10 humawicky nature of fand (ill.
Onco in plece, the cap, slurry wall and
ground walsr moniloring offer reliable
technologien. i

Same a8 Aliernalive 6. 1o eddivon,
Installstion of well points, plping
collecUon 8nd trestmernd sysams would
bo reasonably sany, .

$360,000

345,194,000

353,789,000
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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,
evan though they could not, by themselves; 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 6 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 mlgratlon from the source area lnto 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 regulatlons,.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 wall.

C - 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: SUMHARY OF THE STATES PREFERRED ALTKRNATIVE -
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 Rero 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

7~ 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. o~

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 resultlng 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
p=2ople and wildlife wlth the waste.

The landfill cap will comply with the substantive requirements of the
ENYCRR Part 360 regulations for Solid Waste Management Facilities. The Subpart
360-2.13 of this regulation pertalns 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 ex1st1ng 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 f£ill" 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 gae 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 soi}liayer. 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.

A draingge 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)l 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.

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 gecmembrane 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.

A minimum 6 inch topseil 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
improvement project. New power lines and towers are to be erected west of
B and the cap and slurry wall need to be tailored to minimize interference
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

Road
Area
with

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 fto reduce the
Normally

cost of the cap and minimize the commitment of this natural resource.
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a fee is charged for receiving construction and demolltlon debris and any fee
collection could be used to coffset 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 same 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. 1In
addition some materials, such as large amounts of vegetation or drywall, can
over time emit nuisance cdors. 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
compenent in the contouring flll used at this site.

LEACHATE COLLECTIOR, TREATHENT AND DISPOSBL

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 contamlnants 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.
‘Other types of appropriate technologies may be considered in order to meet
discharge requirements. Two options exist for discharge of the treated
3leachate. The treated water will be discharged either to the local Public
Owned Treatment Works (POTW) or nearby surface waters. The preferred methcod is
‘discharge to the Cheektowaga sewer system for conveyance to the treatment
>fac1llt1es of the Erie County Sewer Authority, following any necessary
‘pretreatment on site.

INSTITUTIONAL CONTROL

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
thé 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
and 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
té 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 isoclate the radicactive 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 Wlll 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.

OFERATION AND MAINTENANCE

As a part of the long term monitoring program at this.site, water level
lmeasurements 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 (0O&M) of the components of the remedial action once it is in
place. This will include regquldar 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. 1In 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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Geneml Response Actions zre mgones of ‘activities which ere gpplied townrd remedintion of
oontammaned sites. The remedial action objectives dcveloped for a site dictate which geseral response
actions should be undertaken, Within each genernl response action (other than No Action) are several

t«thology types apd process options.

“The general response actions Kentified for the Pfobl Brothers Landfill site which will mest the remedial

J;cdon objectives for the site or will provide a baseline against which actions may be compared consist

of the following:

No Action - This response is always ideatified for the purpose of establishing a baseline with which to
l:ompa're'o:her general response actions. There are po preventative or corrective actions taken as a result
of this general response action, however, monitoring of the contamination may be prescribed.

Instinutional Controls - These utilize actions which contro] contact with the coptamination rather than
remediating the contamination itself. These actions may be physical, such as fences or barriers, or legal

such as deed restrictions, zoning changes or security restricted access.
Containment - As 2 general response action, containment prevents risk to human bealth 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/Collectiop - This response action physically removes or collects the existing contamihaxsd media

-from the site. Other response actions are usually necessary in order to achieve remedial action goals and
" objectives for the kemoved or collected media. Collection and removal of solids/soils media is often
- associated with source control activities and eventually reduces contaminant copcentrations in the
) surtounding surface water, grbund, water, biota and air media. Collection or rmova]h 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 contaminsted portions of those media. Collection actions which completely intercept
their respective media would be considered containment general response sctions.

Treatment - These actions iovolve removal of the contaminant from the contaminstad madia or alteration
of the contaminant. The result is a reduction fn mobility, volume or toxicity of the comtaminant. This
geoeral response cction is usually preferred unless site or contaminant-specific charecteristics make it

uarealistic.

Disposal/Discharge - This general response action involves the transfer of contaminmted media,
concentrated contaminants, reiated or treated materials to 8 site reserved for long term storage of such
materials or to an appropriate location. . Disposal sites 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 site, which are subsequently screened for technical feasibility.

In order to tpply the general response actions, an initial assessment of the quantity of comaminated media
is necessary. This section describes the methods used to estimate quantities of soil/solids/sediments and

groundwater/leachate/surface water.
4.2.1 LANDFILL SOILS/SOLIDS/SEDIMENTS

Based on information presented in the RI Report, it 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 the 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 wells and excavation
of test pits. This map was used in developing fill volumes and areas; the AutoCAD goftware package

was usad to calculate areas. Then based on the area and average depth, volumes of fill material were
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TABLE 4.1-1

dstermined within cach costour intsrvel md then totaled. Total ares for aoch geogrephical ubdivision,
;.& svernge tiickness of fill msrial, tod tozl volumes of fll mrterial, are presented fa Teble 4.1-1.

ESTIMATED YOLUME OF CONTAMINATED LANDFILL SOLIDS AND SOILS

f% . ~rro T '3
e r Ave A
' Asges Thickness Volume
. ore) ® ()
Ares B 75 11.7 1,410,110
Area C 47 124 _937.460
| Totw 122 2,347,570

e e e O
2

| feasibility.
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‘
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) A

622 GROUND WATER/LEACHATE/SURFACE WATER

4-3

Yolumes of contaminated sediments from Aero Creek and the drainage ditches are expectsd o be a
fraction of the coptaminted goils and are estimated at an edditiona) 200 cubic yards. This volume
estimate is based on assuming that sedimeats are contaminated to 2 depth of 0.5 fezt and three feet wide
over a combined creek and ditch length of 3,600 feet. -

Based on groundA water sampling results collected to date, Bo significant/concentrated ground evater
plumes bave been identified in the area. Data collected under the proposed Phase [I Remedial
Invesdgaﬁon will allow for 8 determination to be made on the volume of contaminated ground water.
It is currently estimated that the volume of water within the site is 15,000,000 cubic feet.

" For each of the general resp@ohse actions identified in Section 4.1, there exists o mumber of poteatially
effective technologies applicable to each medium of interest. These remedial techpologies and associated
: “ process options are identified in the following sections and are initially screened on the basis of technical

‘




'l"heehlumioq-ofmewchnical feasibility of a technology of process option is based primarily upoa the
gite conditions and the charactaristics of the wsts on the site. A technology/proceas option that cannot
be {mplemented based on these criteria i eliminnted from further evalustion.

43.1 LANDFILL SOLIDS/SOILS AND SEDIMENTS
Table 4.3-1 summarizes the general response tachnologies and process options Keatified for the landfill

golids/soils and sediments media, provides a brief description of each tschnology/process option, &ad lists
the results of the technical feasibility screening.

'43.2 GROUND WATER AND LEACHATE

Table 4.3-2 summarizes the general response technologies and process optioas identified for the ground
water and leachate media, provides a brief description of each technology/process option, and lists the
results of the technical feasibility screening. '

In Section 4.3, the technical feasibility of the general response technologies were determined. In this
section, the process options associated with these technically feasible technologies are evaluated relative
10 each other and screened in terms of their ability to meet medium-specific remedial action objectives,
their short- and long-term effectiveness, and their implementability. Each of the evaluation criterion is

described below:

3L=%

jves - Specific process options that bave beea 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 4.3-1

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL 'I'ECHNOLOGB o
LANDFILL SOLIDS/SCIL AND SE’DIMENTS

RESPONSE ACTION

s Land Uso Controls

. Dead Restrictions

- Zoning Change

¢ Feacing

"o Written Wearings

Rwﬁcﬁwmmmdaa&ahmélmwﬁll
property. Includes Jlimitetions on excavation.
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Zoning change, cdministrative consat order,
or judicial order prohibiting certain lond uses.
Restrict geaetral public from on-site bazards

Hmwmgngmmam &ownmloml
citirens of lendfill hazerds

Technically Implementable

,Tedmmﬁly Imﬁemmble

¢ Remedial Technology Deacription Scroening Status Comusxty
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) . alternetives,
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CONTAINMENT ACTIONS
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- Notive Soil Cap
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soil cap.
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o7 concrelo-besod msterial.
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TABLE 4.3-1 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLGGIES
LANDFILL SOLIDS/SOIL AND SEDIMENTS

TR . 2 = T o s DT A 05 on

F RESPONSE ACTION
! o Remadial Technology Description
|- Process Oplica : :
D e LS T AN i 7 Pt e ra e e Db S o it :
- Supescnitical Water Brecie dovm suspended cod diccolved Tochmcally Ummlammebl
Onidation ondizoble inorganic and orgenic msterials by
’ onidzlica ia a high-temperature, high preasure,
oquoows eavircnment.
- Low Temperoture Thermal | Invoives the volotilizotion of orgenics from coil | Technicolly Implementablo
Desorplion without echieving s01l combustion
temporatures. Volatiles can be destroyed ia ca
aflertrumer. Mest bo vsed m combinstion with o vapor

collectios oyctem.

o Physical/Chemical Trecimeal :
- Air Stripping/ Mechenical | Mechenical ceraticn of soils to remove volotile | Technicoily Unimplementchle | Nen cpplicabls to brorgesies ead poa
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- Soil Washing Crgeaic colvents ore mired with coils to extrect | Technically lopleatamable O seczovo PFOBD exd PAKY, Bewower bow
orgenic contaminants. Liquid waste is conosatretions & 0 ooll ey el ka boey
oocpeaition of leedfil colide moles @3
Mﬁ%@wmamd
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TABLE 4. 3 ! (com.)
PFON!L BROTHERS LANDFILL FEASTBILITY STUDY

T IDENTIFICATION AND SCREENING OF REMEDIAL nm,‘“!NOLOG‘!ES - B
LANDFILL SOLIDS/SOIL ANIIP SEDIMENTS
RESTONSE ACTION _ .
o Remediol Technology Deccription Screeming Steteo

- Prooess Oplion

71

| . ° Therom Trentmrand
- Rotary Kiln

Diah o 8

L - Multiple Hearth

- Pyrolysia .

Trectmend

- Circuloting Fluidized Bed

Thermal treotrsnd of coatemicated coils by
cowbuction o borizontally rotcting cylinder
designed for vniform heat trensfer.

Wonte iajectsd into kot bed of cand where
combusticn cocurs.

Wonte iejected into a vertical cylinder
contoining o series of colid, flot bearths.

Thermal coaversica of oipeaic material joto
colid, liquid, cnd goesous componeats in on
onygen deficiom clmosphere.

Ucao oilionn corlics elerzato to genernta
thermal retietion boyoad ths axd of the visible
cpoctrum for therowml declruction.

Tochnically lwcplemeatabls
Tochnicolly Inplomentable -

Technicolly implementobls

Technically Uniesplementchie

Techmicnally lmplemsatable

Nea-cferm espocllen of i s
cltaa o proowes Bfftectl o Eplerment £3
comticg ef woeto otaric’y prlsr Co Grectrmad
oy bo pemerryy. Trachg of
Bocogerspes orecs 3y be eove
icpleaictle.

Noa<Horm eopeciion of il oty
ofen @ provars Sfftcell o bplasei o
coatiog of weto =wnicls pviee to trectr=s
oy bo cosacmry. Trctess] of
Losgceroo arexd oy B oo
treplerazele,

Noo-crifers eocgestion of bl colid -

egstic of weslo c=taric’s puter o rechsd.
myhmy. Trestrrezs of
Loceegesso erec may bo oo
.n‘..¢¢+ Regeires Mph beved of

Nﬂqﬁhﬁh&x»mmr_@

Aspiicchh ely (2 e esnpe
Neoc=Siform eo=;e2¥oa of il coldd
e e prosces Jifftesl o frplemerl oo
cottimg of wolo m=taris pring to trectrs?
oy bo peoecsary.,  Trestreeet of
bocoopezsos nsecs mmay be esoe
iaplersoatobls.

o s g

FO\PROMLITA- 3- 1 Ny
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TABLE 4.3-1 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLGGIES
, LANDFILL SOLIDS/SOIL AND SEDIMENTS

i RESFONSE ACTION
o Remodial Technology
i - Process Option

- Photolysis/UV

o Biological Treatment

- Acrobic

Piotocksmical resclicns reguiring the
obsosptioa of light enesgy, genenally from
cunlight io neteral conditioas. Becnuse light
does a0l penetrate very far indo coils,
photodegrndstion of contominated soils is

fimited to coil curfeces.

Notrieato end Wm@aﬂ, cech as methons,
cre injoctad inlo oils to stiowlate biological
destruction of contaminants.

crch &9 eceiots io eddad to

subserfers. Ansercbic bocteria are stimulated
to degreds chiorinated orgenics.

Technically Unineplementebis

Technically Unimplementzbls

Techmcslly Ummplemmblo

Wﬁﬂm&s&m&m%m&@b

bmwhm Trestmas) of

bomogeneons crers may bo exowo
implemestnbls.
reaoters, B

E’mmmm
e hmhwm Will got

DISPOSAL ACTIONS
e Offsite

- RCRA Subditle C

i‘ - RCRA Scititte D

e Onsilte

Dispocal of contaminated enil of offsite RCRA
*C" Landhil.

Diepoca! of trezted colida/coilo ot e RCRA
*D" lendfill.

lavolvaes G constreciion of ca onsits
containment vessel (RCRA lendfill) or o
Subtitle D veseel for the dicposal of
contominstsd amsteniole.

Technicnlly Implearsatable

I:aeacevm:s &mwmﬁm
zesd to bo removed. Woudd be &ffocadt b
bocation within 100-year fiood pheis,

18%B\PFONIATS 3 | NP
M1
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TABLE 4.3-1 (comt.)
PFOHL BROTHERS LANDFILL FEASIBILITY ST‘UDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECWNOLOGWES' S T e e
LANDFILL SOLIDS/SOIL AND SEDIMENTS

'RESPONSE ACTION
© Remodial Tecknology
- Proceas Oplion

Deccriplica

Scroening Stches

TTORTT —RI S fouw. s Ania

q lNSlTU TREATMENT

° Phymcnll%mnml

H ) W Estrection/end

- Thermally Enhonosd
Vapor Entscetion

- Rcdio Fregusacy (RFY/
i Microwove Heoling

- Vitrification

- Soil Flushing

Yegticnl or hovizomal vests wsad to entroct
contemieeted coil goo cnd volotifize
contominent reswdunls from coils. Steasm/hot
gos con ba uesd to enhanos volatilizotion.

Electredes are pleved im comomtaoted coils.

RF energy ficld heots coilo cnd volotilizes
oontominenis which are cofleciod in vents or at
ths curfcoe.

Electrodeo are ploved to £0il cad current is
poseed through coil to cresls recictive keating.
Soil eventueally melts, mmmm are volatilizod
or deciroyed ond irovganics aro cﬂlss:olvod
within vitrified mnsa.

Surfectend colution ic perosicted through
cootominntsd coilo cnd elutrints is brought to
tho surfeos for removal, recirculoticn or ca-site
{reatment and reinjoctica.  Amennble for
removal of come organics.

Technically Unimaplementehla

Technically Uninsplsaentable
Tochnically Unimploateatchle

Techaically Unimplomentable

of &0 provera. Tt::a
Mﬁﬁﬂmﬁméﬂm Requirs cwifors
coezpocition of ooil.

L@MW&V&*MW
u@é@mmmmmm

to curfertesto cosd,

1CR\PFONLATS 3 | NEW
0§29 b



TABLE 4.3-2 (cont.)

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GCROUND WATER AND LEACHATE

p

RESPONSE ACTION
° Remedial Technology
f - Proceas Op(mn

Screening Status

CONTAINMENT ACﬂONS
o Hydrmlic Controls

- Passive Drainfields

- Ertraction Wells

o Physical Controls
- Slurry Walis

- Grout Curtaln

- Sheet Piling

Use of an imerceptor trench
containing perforated pipe and
gravel for collection of ground
water or leschate which is pumped
to the surfzce. Trench is located
downgredient of site.

Czpture ground water in the
shallow aquifer using g series of
pumping wells which pump at high
enough rotes o reverse cmsung
hydraulic grodient.

Bentonite-fliled trench. Reduces

permeability and restricts ground
woter flow.

Inject growt Into 2oil to harden
soils and form on impemvwble
wall.

Metal sheets are drﬁvem Imto
bedrock to form an impermezhle

wali.

Technically Implementable

Technically Implementable

Technlcally Implememable
Technically impiemenichle

Technically Implementzble

squifer. wmmww@ammymbaa
conosma daring constrection.

Collectsd woier mant be treaded peior to
discharge. Requlves ca-olte stedies to
determing well cepture sones. Regulres
comstant moakoring to maimala sy;mm
effectivenegs.

Provides eoaslotem: basrler ¢ latered Row.
Mw&ﬁmm&cﬁwmw

Dﬁmwmcm@mﬁyuﬂaﬁzmam
Doss o202 eddress vertler] migretton of
comicminstion.

Difitcuit ¢o Inctell In rocky colls or &t depihs
greztes than 30 feet.

1OPROWLATS 3 1 NEW




TABLE 4.3-2

 PFOML BROTHERS LANDFILL FEASIBILITY STUDY

~ IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLGGIES
: GROUND WATER AND LEACHATE

RESPONSE ACTION

° Water Use Countrols

| - Well Permit Regulation

Wells

- Point of Use Trentmem

i o Public Educciion

H - Inspect and Seal Exis&ing'

Regulnte drilling of new w’cﬁls in
contaminated shallow cquifer.

Volumary chandonment of existing
shallow wells in contaminsted
arezs, Properly seal bedrock wells
to prevent downward contaminant
migration. '
Provide individual water trestment
systems (o afl potentially offected
well water systems.

Incrense public awareness of she

conditions and remadies through

meetings, writlen nodices, and
news releases.

Technically implementchle

Technically Implementable

Technically Implementzble

Technically Implementchie

© Remedial Techrology Description Screening Status Commeals
' - Process Option .
| NO ACTION No removal or reduction of risks Technically Implememoble This opiloa has bemn relniesd for :
] from ground witer ov lecchate. with aiher alternstives, es regatred by NCP,
Cominue monitoring of ground ' _
_ water ond leachate.
| INSTITUTIONAL ACTIONS

Amw:’bﬁeaéﬂmmbﬁahmqhm

altamewmmmmmm.
Could citert ssvers] privits welts koccied ofi-

-ske. Pxiszilolly impontont ta protecting

bedrock oquifer.

Must bs uced with ofier letintfece) cotless
to prevent humra cominet with growed woler.

Provide forum Rt 0psn Geomiea crfl Gy
prevent unintended erpocrren. |

1EREFOHLTS3 2 O



TABLE 4.3-2 (cont.)

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GROUND WATER AND LEACEHATE

RESPONSE ACTION

¢ Remedial Technology Description Screening Status Comments
- Process Option ‘ '
TREATMENT ACTIONS
o Biological ‘
- Activated Siudge Treat ground water/lezchote using | Technically Unimplementable | Ovgonic compound concertretions ore too

- Activeied Siudge and
Powdered Activated
Carbon

- Aerstion Tank

- Aercdic Fized Film

- Anseroblc Fired Flim

" . Acrobic/Anzerodlc Fized
Film

bocteria and other microbes in an
cerated tank with biomass
recircuintion.

Treat ground waier/leachate tvith
microbes and powdered activated
carbon in the same reactor.

Biological trestment by microbes
in an zerated tank with no
recirculation.

Microbes ctiached to an inert
media provide organic comaminam
removal under oerobic conditions.

Microbes sttzched to an Inert
media provide organic comaminamt
removal under aneerobic
oconditions.

Microbes ettached to om Inert
media provide organic comaminant
removal under spatinlly segregated
perobic and anaercbhic zones.

Technicaily Unimplementcdle
Technically Unimplementable
Technically implementable

Technically Implementoble

Technically Unimpiementzhio

weak t0 support a vishble micredisd
popuiction. Does not completely
ingrgeonlc femovel,

Mﬁ'ﬁiﬁ‘y Wwe for trextlsg m
contaminants. Does not compicely address

treatment of lrorgenic constiteents.

Extremely difficuit to sustaln sufficlent
microbial populstion.

Possible cpplleniioa oven for bow cirergth
wmers. Incldemtal meteds remmoved.

Mﬁymm%mﬁﬁmw

NMWWGMW@&BMWW%
compound concerrations.

10RPFONLNTS- 3 2 NEWY
ONIUVL 4
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" TABLE 4.3-2 (cont.)

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

GCROUND WATER AND LEACHATE

RESPONSE -ACTION

e Remedial Techrology Description Screening Status Commems
- Process Oplion ' : .
= . =G : e e e i A A R
- Trickling Filters Similar 4o o fined film serobic Technically Implementabie Possiole cpplicetlon for removie] como of Gho

process.

orgonics. Not cppitcehie for lnsrgealks.

e rere v

o Physical/Chemical
- Adtivated Carbon

- Air Stripping/Steam
Stripping

- Alkaline Destruction

- Centrifugaibon

- Chelatlon

Granmulzr ectlvated carbon Is used
o zdsord organic oomaminants.

Spem carbon is regenerated and

concemtrted. Contaminanis are
destroyed ot trested.

Air ot steam §s used (o strip
volntile organic compounds from
ground water/lezchate. Vzpor

| phase streams are treated for

concenirated comaminant removal
or destruction.

Remove inorganic consthtuems by _

raising pH to high values.

Remove Inorganic constltuems by
raising pH to high values..

l

Cheleting ngents are used for
heavy metal removal.

Techniczlly implementzble

Technically Implementable

Technically Unlmﬂemaﬁabie

Technically Unlmﬂmﬂe

Technically Unimplementeble.

Proven eedmo!}ogy for remove] of ot .
orgonlcn. Methylene chioride b posdly
edsorbed. Metnls removad bs incldeaind.

Provea for remove) of eantsla
organic compounds, especlally volciie
manieu.

'N&QWWWMMM@W@

for cll insrgenlc constiteents.

Nt epplitecdls for grocsd wedsrflecdars it
fow collds comtents. Cea o toad for slicdge

devwrtering bmt minlme] cedge procesuleg &

aniickpeted =2 thils olts.

Techeslogy I8 nol provea for soch
spplicetlons. Only soms inorganics are
tredded.

(EDFORLITE > 2 NETY
O/ 1291 bet
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TABLE 4.3-2 (cont.)

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GCROUND WATER AND LEACHATE

{ RESPONSE ACTION
o Remedial Technology
- Process Option

Deescription

Screening Stztus

- Bottom Sealing

~ Capping

Prevemt vertical migeetion of
comtaminants using a horirontal
layer of impermeable material

injected beneath conaminated area.

install a properly designed cap
over the site. Czp ocould be

asphalt/concrete, clay, synlhdlc or
multi-layered.

Technically implememsble

Technically Implementable

cluyumﬂyingﬂmmih May be
di%hwh@mmﬁwsmmm
aresa cve walhinown end difficult to tdemtify.

Would minimizs Infitreticn ko Bengii
ms2eriels, therehy reducing lexdheds sosp
discherge tad decresss downwand bydres
grediem) between alluvie] emd bedrock
equifers.

| COLLECTION ACTIONS
| o Hydraulic Collection

- Passive Drainfields

- Extraction Wells

Water is ooliected in  trench
containing perfornted pipe and
gravel, and is pumped to the
surface.

An srray of wells is used to pump
out ground water.

Technically implementsbie

Technically Implementeble

CONSrecitoR dﬁﬁiw??y m % m

below weter teble surfoos. Weovker health oad
safety may be o concerr during constrection
in weate meteried. :

Can ooflect wessr 63T o argo erca.  Parples
retes oa indlvided] wells coa be verled oo
focus oollectica efforts In daired eress.

Nl £ TR AT A

1EDUPFRILITS 3- 2. NETW
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“TABLE 4.3-2 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENHNG OF REMEDIAL T'!ECHNOLOGFES
GCROUND WATER AND LEACHATE

y Wron-g—

T 0 = A e

RESPONSE ACTION .
> Remedial Techrology Description . .| Screéening Status Comments
- Process Option
- Anczerobic Digester/Tank | Organic contaminants are removed | Technically Unimplenmﬁabie Awﬂbﬂﬂe for sﬂmﬂm, "ol t:;wﬂba:?r!le for
in an anzerobic digester. ground wrter ot lecchsie. :
- Combined Biological - Both ceroble and anserobic Technically Unimplementable | Ground wrierfleathets ergenic compoond j
microbes are used for treatment. conceairctions (oo low (o gustoln @ vichle . |
. _ popauiciica. o i
- Fluidized Bed Reacior Microbes ctizched (o o fiuidized Technically Implemenshie Potenticlly eppliceble for E
bed of inert media provide organic wtarflezthole trectmeal. Dom =0t ofdren
comominam remmoval. inomenic constituents. L
- In-situ Biodegrzdation Microbes presen? in the soil are Technically Unimplementoble | Not cppllechle fior bow cocosciratlen wers |
. used for bicdegrzdation. encountered ot thils skis. Difficelt to eoare] ﬁ
' environment la the fill xlericl/oofl found &
) thio sits.
- Land Treatmem Ground wrter/leachate is applied to | Technically Unimplementzbie - Poteatiz] for evectiog F
land. Microbes present in soil : comcminclios. Polentel RCRA Le~fben -
provide treatmemn. restrictions. Must bo aned i comblaction i
. ~ | with a vepoz oollectica system. :
- Rock Reed Filters Comtaminants eve chsorbed in Technically Implemenichle Potenticlly cppilerd®o o3 o polihiss crse
wetlands environment (natural or : whica trezted provcd weicrficcthete b )
artificial). : discherged to surfece woiers. i
- Sequencing Baich Ground wrier/fleschale b trected Technlcally Unimplementeble | Growad weter aad leothrne obacerwelom ore |
Reactors under serobic conditions in a : 100 weak to support a vieble microbizd
sequencing batch reactor , . populctions. Does not completely eddress :
configurtiion. _ ' .} inorganic removal. ;

10DPFOHLITS 31 RPTWY



TABLE 4.3-2 (cont.)

PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOCGIES
GROUND WATER AND LEACIEATE

IO

i RESPONSE ACTION
o Remedial Techrology
- Process Option

Descriplion

e o v rm e

Screening Statug

- fon Enchange

- Low Temperature
Stripping

- Magnetic Separation

- Mechanical Aeration

- Neutralization

- OiifWeter Seperetion

~ Oridatlon/Reduction

- Phases Separztion

Heavy metals cre exchanged with
sodium or hydrogen jons and
removed from water o3 pass
through on ton enchange column.

Volotile organic comaminams are
removed from woler through
addition of heat and air.

Mognetlc forces are used fo.r
removal of suspended metals which

are magnetic,

Orgonics are volatifized through
acration provided by mechanical
mirers.

pH adjustment is mede for tresting
waters cutside the range of normal
pH.

Free floating oll or other phases
ore separsted from water.

Oridetion/reduction rezctions are
used (o remove metois.

Immiscible phoses are separsted
physically.

Technicaily implementzble

Technically implementable

Technically Unimplememable

Technically Unimplementsble

Technically Unimplementicbie

Technicclly Unimplememzeble
Technlcally Unimplementobie

Technically Uniarplememzbie

melgﬂly Wwe mﬁ provea wm«;@ i
for heavy metals removal. :

Possible epplication for voﬂmﬂa orgenkes
removel,

Mmmmhmaam -
site. No cigeales remmoval.

Very itmited epplicehiilty o growad
mﬂw&mmmmshedﬁww

pH for provnd witerfleschate c1 érls sl k8
rotme] (whhin the ronge 6-9)

Appilcedle only wien fres protzat b found.
No swch products enk? &2 eils she.

mwmwmmawﬂy
No orgealcs removal.

Multiple phases are not present &t this skte. -

1IRDPPOHLNTS 3-2 RETVY
6313/9) ta




TABLE 4.3-2 (com.)

PFOHL BROTHERS LANDFILL FEASIBILYTY mDY

IDENTIFICATION AND SCIRIEENHNG OF REMEDIAL TECHNOLOGIES
GROUND WATER AND LEACHATE

RESPONSE ACTION
o Remedial Techrology

walers.

Description - Screening Status Comamenis

- Process Option : '

- Coagulation/fiocculation Coagulming agems and flocculants Technically Implememable Applicchie and proven tedimolo
are used for collecting precipitated assisting In removol of eome Inoopenke
meiafs o facilitaie separmion from

oonstitwents.

CNIVOL i

- Dechlorination/ Ovgonic compounds are Techniéaﬂy Unimplememcble | Nt effective ‘hm\ mesdle with 0 wits rergo of
Dehalogenation dechlorinoted or dehalogensied : orgonle ovastitwents. No malrls removeds.
using chemical cddition, 8 '
H - - Distillotion Organic constituents are removed Technically Unlmp?ewmm?ﬂe Not cpplleshle to groved] wrtsy it ewere]
5 from ground water/leachste : conirminers oad low @ of '
- Electrodialysis fon seperation Is schieved using | Technicily Unimiplementzble | Galy g m*hse for toa e Does oo? -
efectrodialysis techniques. : FerEove m@:ﬁpﬁ@zzﬁm | m:g& m@:ms
- Electrochemical . Electrochemical propertles Technlcally Implementable Hos been proven ka pitet cec’s teatieg.
' ‘ exhibited by heavy metals are used Poemtially cpplicehle for metcls remove]l. No
| ‘ for separcting them from waters. orguales removnl.
q - Evzporstion Dissolved solids ore ceporcied from | Technlcally Unimplemenichle | Mot appllectlo for od @
. water using evaportion. Volatile in the oosl, homid cocditor) 3 Gie sﬁm.
constituents are dlso removed. .
- Filtrciton Procliplicied colids comalning Technically implementcbie Poteatict epplicaliosn &3 o ca
melals are filtesed g, , durleg metals removel. ,
- Freeze Crystallization Vartous organic constituens are Technkcally Unimplememichle | Not provea for sech loms volomen o4 difen
separoted from woter by frezzing. _ ooncemrcitons. Metals removel ineldentel.
- Hydrolysis Comtaminants dre hydrolyzed and | Technically Unlmplememchle | Nt a proven techaology.
destroyed. :
SODWPOFRL\TS-3- 2 Uy
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TABLE 4.3-2 (cont.)
PFOHL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLGGIES
GROUND WATER AND LEACHATE

o i 73 it ao

RESPONSE ACTION
o Remadial Technology
- Process Option

Description

Screening Stztus

e - = R P T )

Comments

Doy A »J»AF_:Q

- Vecuum/Vapor Extroction

- Weal Air Ounidstion

Vecuum or vopors are used for
entrecting contaminants from
water.

Therms! energy is used for
destruction of contaminants.

Technically Unimplementable

Technically Unimplementable

Cmaﬁoﬂo{(mmm
to make this 8 vigble techrslogy.

Mot effictan ead cpplicedls for ditste grouad

- Discharge to Suefoce
W aters

water/leachate into the cguifer
through gravel filled trenches.

Discharge to Elliott Creek aner
treatment.

Technically Implementable

© Thermal Trestmem Hesot energy is used to destroy Technically Unimplementsdle
Technologies organic and inorganic weierfleechate.
contaminands. '
°© In-Situ Trestment Ground weler/leschate Is treated in | Technically Unimplementsble | Not provea oa o lerge ccdde, oov with @e
Technologies plzce using biological or suite of compounds present & e sita.
physical/chemical processes. Certaln compounds resistent to degredation.
DISPOSAL TECHNOLGGIES
& Onsite
- Ground Water Reinjection | Inject trected ground weler back Technically Impiementable Uceftl in fuchileg ot cdditdons)
into aquifer using injection wells. contaminciion end b dlwtioa. wa
plogging Mm
- Infiltrotion Trenches Recharge trezted ground Technlcally Implementedle

wells. Nesds Wm&ﬁs cofls. Uwergmud
wiilities may iimi locetions; verificetion of
locralons required.

Trectment standerds ore dicteted by Cless B
surfooe weter criteria. Permits nooded.

10D WVROTRITE- 3 7 AW



TABLE 4.3-2 (com.)

P"'O"EL BROTHERS LANDFILL FEASIBILITY STUDY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
GCROUND WATER AND LEACHATE

| RESPONSE ACTION

TR

- Reverse Osmosis

- RFIMicrowave In-sitw
- Sedimentation
- Solvent Extroction

- Supercritico] Fluid
Exntrection

- UV/Hydrogen Peroxide/

Ozone Rezctory

- Ulteafiltration

Sclectlve membranes utilize

1 osmotic pressures for separsiion of

organic and inorganic constituents.

Microwave energy Is used for
destruction of contaminants.

Settleable solids are separated from
woter in-tanks.

Solvemnts are used for wémval of
ocontaminants from water.

Solvems are used vnder
supercritical conditéons for
contaminan removal.

Comaminams ore oxidized ond

dechlorinoted using oxbdizers in the
presence of UV light.

Comaminamns are removed from

- water wsing witrafiltration

membranes or onlumns.

Technically Implememable

Technically Unimplementzble

Technically Implemenizble
Technlcally Unlmimnable

Technlcally Unlmplementable
Technically implemenichle

Technically Implementable

o Remedial Technrology Description Screening Status Comments
- Process Option ‘ y : :
- P‘homiﬁiz Uv) UV energy is used Id degmde Technically Unimplementable Not mppﬂwdyﬂe to ﬁw m@mm
organic comaminams. ‘ : found 22 this slte. Hmfpﬂm Centrection of
. certaln volctlile rganics.
j - Precipitation Heavy metals are precipitated out | Technically Implemenisble Proven ond cppllcebie techrology fn
: using chemical zddition. metnds removal prooess.

Possible cpplicmtion o o polichixg cep
depending o the trectment limits (o be .
Only precties? for echieving very low effivent
dissolved collds.

Not epplicadle for groend waterflezthere.

Cmmmﬁmhmmmmmm
to make this o vichle technotogy.

Concemtrelisa of verloos emrales cre too low
o male this o vicdkb teddoology.

May be sppliceble oz o pollshiag otep
depending on the level of treciment required.
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1) mp«m«memm

2) The magnitude of the remaining rigk;

3) mwwmemhmplmﬁmmemleﬁmmemm
4) The long<erm relisbility of the controls left on gite.

4exm effectiveness - This evaluation focuses oa:

1) The protection of the community during the remedial sction;

2) The eaviroamental impacts from the implementstion of the remedial action;
3) The time until remedial action objectives are achieved; and

4) The protection of workers during remedial actions.

Implementability - The implementability criteria encompasses both the technical and institutional
feasibility of implementing a technology process.

Screening of the process options using these criteria was corducted select one process option that is
representative of each remedial technology. More than one process option may be selected for 2 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 that were evaluated
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 t)pe as
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 pote 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 tables.

The process option within each techpology type receiving the highest performance retings for the four
evaluation criteria was rewained for possible incorporation into one or more remedial action alternatives,
and the other process options within the technology type are eliminated, unless noted otherwise in the
tables. It should be noted that any of the process options contained in Tables 4.4-1 and ¢.4-2 could be
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TABLE 4.3-2 (cont.)
PFONHL IBRUmERS LANDFILL FEASIBILITY STURY

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
-GROUND WATER AND LEACHATE

¢ .
) RESPONSE ACTION

Screening Status

- o Remedial Technology Description Comsmenis
- Process Option
Discharge to Aero Lake ofier Technically implementzble | Trectimen stondcrds ero dlcicted by Class D
ireatiment. surfede wader criteria. Permits sesded.
o Off-Site '

- Ground Wates Reinjection
. - Infiltration Trenches
- Discharge to Surfzce

W aters

" - Discharge io Sewers

Inject trecled ground witer back
into aquifer using injection wells.

Recharge trested ground _
waterflexchate into the cquifer
through gravel filled trenches.

Discharge to off-site surface water.

Discharge to Buffalo Sewer
Authority sanitary sewer system.

Technically impiementzble
Technically Implementable

Technieally Implementable

T echnically Hmim::&)ﬂe '

Usefed ta Rushlng ow cfdlitons]
comteminclioa ond In dilution., Poterttel

plugging problems.

wells. Nests permecdlo cotls. Umgmmﬁ
utilitkes may limk locztions,

Appropricts pormlts nested, Trectment
mmdmdndmaﬁbywimwfm
water criteria.

Pretrectmant eriterin extebilehsd by G
mathotity st be msal. Re@m&mﬁ
permmits. -
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TABLE o..~i (cont.)
PFOHL BROTHERS LANDPILL FEASIBILITY STUDY

REMEDIAL ACTION PROCESS OPTIONS EVALUATION
LANDFILL SOLIDS/SOIL AND SEDIMENTS

J

?

Achicve Remedial  Long-Term Shont-Term

Reoponsc Action Remedial Technotogy Proceos Option . Action Objoctive®  Effoctivencss®  Bffectivencs®  Implementation®  Pvebstion Reszh
Disposal ' OffSue RCRA Subtitle “C" High High Low Low Retala for caetzrial requiring
S RCRA “C* disposal
RCRA Sublitke "D”  Moderate Moderate Modermte Modereta Retatn for matarkd peceting
RCRA "D" dicpoeal
‘ roguiresments
On-Site - . Low N/A® N/A N/A® Retaln

* Process options were evakialod relative to only othor m: opiions within the same remeodial tochnotogy covording to the following:

Ability to achizve remedial oction cdjectives.
Long Term Effectivencoo:
1) Performanoe of the remadiation
2) Moegnitude of the remaining risk
3) Adoquecy of controb
4) Reclisbilzy of controle
Short Term EMoctivenssa:
1) Prolection of tha commmnity during remeedial aclions
2) PEnvironmenial impocts
J) Time unlil remodial objoctives are achicved
4) Protection of workers during remedial actione
Implementabilay: '
1)  Tochnical foasdbility
2)  Adminigtrative feandbility

® N/A = Pvalustive ronting not applicable cither bocauee only one option exista for the technotogy or bocause the options sro not compareble. Ses toxt for detalls.

Note that all of the chove proorss options may be incorporated into alicrnatives during detaited design.
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 'TABLE 4.4} X
PFOHL BROTHERS LANDFILL PEASIBILITY STUDY

REMEDIAL ACTION PROCESS OPTIONS EVALUATION
LANDFILL SOLIDS/SOIL AND SEDIMENTS -

' Achicve Remedial  Long-Term Short-Term
Response Action Remedial Technology Proocess Option Action Objective? Effectivencsy®  Effectivenced implementation? Bvaloation Roowll
No Action  Monitoring Montoring Low ’ NIA"' NIAY NIA® Retaln
IngtRuiional Land Use Recirictions - Decd Restrictions fLow Low Modcrate Low Rexlr, bmm sufficteatly
Comrols different '
Zoning Change Low Moderste Low Moderats Retain, bocaess cuifickontly
different .
Pencing Modcrale Modcrate Modcrate Moderets Retola bocouss sufficiontly
different
Public Education Witsen Warningo Low Low Low High Retalny
Conainmen! Cepping . Netive Soil Cap Low Low High High - Not rétained
Single Barrier High Moderate High . Modersto Retalnod
Composic Barrier High High Low Low Not Retained
Cap -
Surfree Controb Grading fow Low Moderete Modorets Not retalned
Revegetation Low Low Low - High Retnin
Removal Exrcavation - High High Modorate Low Retaln 7 colstad rogions
Trestmend Subilizstion/ Pixation - N/A® NIA® NIAY N/AS Reject tinoo bt opots being
remedizded separadely
Thermal Trestment Rotary Kiln High High _ High High Reject slnoe bet tpete beiag
romcdisted scperately
Circuleting Fluidized  Modcrate Moderato Modersto Modertte Nt retcisnd
Bed
Multiplo Hearth Moderate Moderete Modzercto Low Mot sotslned
Infrared Thermal Moderate Low Low Low Not retained
Treaimes :
Low Tompersture  Low Low Low Low Not retained
Therma) Desorption . v
Physicel/Chemical Soil Washing Low NIA NIAS N/AY Rejoct siswos (sat epota being
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Throe ~.5-2 (com.)
PFOHL BROTHERS LANDPILL FEASIBILITY STUDY

REMEDIAL ACTION PROCESS OPTIONS EVALUATION
GROUND WATER AND LEACHATE

Short-Term

Achicve Remedial  Long-Term '
Response Action Remeodial Tocknology Prooeos Oplion Action Ghjoctived Bffectivencss® B ffectivenzod Implesnemioiton’ Evalretion Resell
Phyaical/Chemical Activated Carbon High High High High " Retaln - for organico
Air Stripping/Steam Moderte Moderate Moderato Moderats Net retatoad
Stripping
Coagulstion/Floocultion High Moderste High High Retaly - for kxorpenion
. Plectrochemical Moderate Moderate Modermto Modorers Not retnized
PiRrotion Modernte Modecrste Moderate Moderte Retnds - for Imorpasios
(oo aRer coagulation/-.
Booouttion) .
fon Brchange Moderate Moderute Moderato foc Ratals - for knorgesice
Lo Teaperature Moderate Moderete Modermte Modorte Not retaiosd
Siripping
Procipiation High Moderete Moderte Medercss * Regain - for bworgandcs
Reverse Osmotis Moderate Moderate Moderio Low Not setolnod
Scdimentation Moderate Moderte Moderate High Retnds - for Insrgoatos
UV/H ydrogen Peroxide/ Moderate Modersio Modcrete Moderete Retadn - i polisbing
Ozone Reactore rooded
Utira Filtretion Modcrate Moderste Moderto Lo Not rexsincd
Disposat On-380 Groond Water Reinjection  Low Low Moderets Modamts et retalnod
Infiltration Trenches Low Modercts Modarsio  Mederes Mot retndeed
Diccharge to Surface Modernto Modute Modersie High Raotaln
Walers
ON-Sac Ground Woter Reinjoction  Low Low Moderste Moderess Not recined
Infilintion Trenches Lo Modernie Modcrate Modereto Not retained
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TABLE 4.4-2

FPOHL BROTHERS LANDFILL FRASIBILITY STUDY
REMEDIAL ACTION PROCFESS OPTIONS EVALUATION
- GROUND WATER AND LEACHATE

10764 4 1 mowr

LEE T T

Achicve Remedial  Long-Term Short-Term
Reoponoe Action - Remedinl Technotogy Proozos Opion Action Objectived ENoctivenzod® B Mectiveneod Implememiction” Bvaleottony Reoc
" No Action - ~ Monitoring _Monitoring Low NA NIA NIA Rentn _
*natilitionnl Controla Water Use Controbo Well Permit Regulation Low - Modcrote an MM Retaty &mmmﬁchml
Giffzreca
Inapect/Seal Enisting Low Moderte High Moderets Rty bemorss cofifenl
Welle diffarert '
Point of Use Treatment Moderate ‘Moderote High High Rt oneocs cofibetatl
: : .
Public Education Wrizten Warninge Low Low Lo High Retnky
Comsinment Hydmulic Controls - Drolnfictds “igh High Moderote Maedorete Rexin
‘ | Extroction Wells Moderate Moderste High Modersio Ko reintned
Phyuical Controls Shurry Webs _ High Moderste High Modares Rataby
Growt Cotain Modcrate Low Modarcto Modsorezo N pabsad
Shoat Piling Moderate Low Modzmte Modans Nl reteded
Bottom Senling Moderote Lows Modarts Lo Mot retatzd)
Copping High Modersse Moderto Modwets - Reton booness eafftctest
‘ - Giftere=t :
Collection Hydreulic Colloction Pnooive Drnoinficldo High High Modomte High " Reodn G meor coroo
: coftactinn
4 Ertredion Wells High Modercio " High Moderets Rexndn
Treatmen Biological Acrcbis Fined Film High Low Modarmto Modaress Kot Ratned
' Anserobic Fined Film Moderate Low Low Low R realead
Pldiized Bod Reactor  Moderate Low Low Low Kt pat=ad
Rock Reod Fillers Low Modereto Low Low Mot rent==d
Trickling Fifcrn Low Low Moderte Low Not retaized



included a3 part of the remsdial action st the site for those tachnology types whick are part of the selectsd
alternative. ' '

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

General descriptions of the technologies, appropriste comments and their technical implementability are
provided in Table 4.3-1. This section provides a brief summary of these options snd provides
ustification for eliminating cartain technologies.

4.4.1.1 No Adtion

The “po action” response allows for conditions to remain starug quo, that i, ro remedial actions are taken
at the site. This option typically includes long-term monitoring and is maintained as a potential response
action throughout the screening process.

4.4.12 lostitutional Contrel Actions

Institutional controls represent general response actions that are intended to limit exposure to contaminatad
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 feaced and this techmology is technically

implementable for future remediation also.

4.4.13 Contninment Adtions

Containment actions are intended to reduce dispersion and leaching of a hazardoﬁs substance to otherwise
uncontaminated areas. Conuinment actions include placement of 8 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 §3-2 (ooetl.)
FFOML BROTHERS LANDFILL PEASIBILITY STUDY

REMEDIAL ACTION PROCESS OFTTONS BEVALUATION
GROUND WATFR AND LEACHATE

' : Achicve Remedial Long-Term Short-Texrm ’
Reoponer Adtion Remaodial Technology Proseso Option : Aditon Cdjectived f (Fectivencad® Bffectivenecs? beplanmiactiesf  Bonlessa Qe
' Diccharge o Surl’nccv Moderate Moderote - Mm High l b:l"
Wotero ‘ . o) treted crter
Discharge to Sewern | High © MHigh High High Retn

* Prooeos oplions were evohmted seltive o only ciher proozes options within the same remedial technology cocordiag to the foliowing:
Ability to cohirve remadial aclion objoctives.
Long Term B fToctivensco:
1) Performanoce of the renedi~ticn
2) Mognitude of the remaining risk
‘3) Adogquacy of controby
4) Relbbility of controlo
Short Term Blfoctivencosn:
1) Protoction of the commmraily during remnadial edliom
2) Bnviroamenlal impocio
3) Tome endil remodial chjectiven oro cehieved
4) Protoction of worliers during remadial octisno
Implementability:
1) Technical feasibility
2) Administrotive feasihility

® N/A = Buvoluctive mnling rot epplicobls either becouce only one option enists for the tochnotogy o7 betauce the ojtiom wrere nol compindis. Ses (el for éxall,

Noie the? ol of the nbove process optiono may be incorpornted inlo ollemativen during detniled devign.
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for peripheral portions of the landfill where the fill materials are Jess thick. k is essumed that removal
of localized Landfill 2olids &d solls containing high contaminant concentrations ("bot Epots”) is being
undertaken Wy.mﬂd}enfore, will ot be addreased in this evalustion. '

This set of technology types consists of the collection, by excavation, of landfill eolids nnd soils, es well
&5 sediments, and subsequent treatment either &2 a facility locsted on-gite or off-gite. The remedial action
categories of onsite and offsite treatment include biological (aarobic and snserobic), stebilizstion/fixation,

physical/chemical trestment and thermal treatment.

Due 10 the large quantity and heterogenous nature of the material in the Pfoh] Brothers Landfill, source
removal would require extensive excavation, bandling and processing. Offsite treztment would also
require bandling and transport of the contaminated material, thereby creating 8 risk of exposure to the
workers and general public. This technology type is, bowever, technically feasible. Therefore, the
option of excavating the landfill and treating the soils and 30lids on or off site will be retained for further
evaluation. Treatment of Jocalized "hot spots® is being undertaken separstely, and will therefore not be
2ddressed in this evaluation.

Biological trearment, commonly referred to as bioremediation, is a process which uses 2oil
microorganisms to chemically degrade organic constituents. Biodegradation can occur in the presence
of oxygen (aerobic) or in the absence of oxygen (anaerobic). Available data suggest that halogenated
aliphatic compounds, pon-balogenated organic compounds, and mitrated compounds are trested

_successfully using this technology. However, this technology type has po record of demonstrated:

effectiveness in treating PCBs, dioxins or furans. In eddition, bioremediation processes are pot suitable
for the treamment of wastes with bigh levels of metals, such as those found at the PBL site and were,

therefore, not retained for further evaluation.

Subilization/fixation is a physical/chemical process in which 8 stabilizing material is edded to 2 liquid
or semj-liquid waste 1o produce a solid. In geperal, this techbology has been succezsful in immobilizing
volatile metals and non-volatile metals in full-scale systems. Significant reductions in mobility of the
leachate have not been demonsmated for many organic compounds. Stabilization has besn most
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successfully demonstrated oa PAHS, here 95 ;cduaioninmobﬂityh&beana@i@ved. This techpology
Wm@mmmmmmymxmmemmmmmm@m, ted has
bsen retnined for further coasiderntion. ' -

Thermal trectment Is o very cffective tschnology fype for treating organic zed kporgmic contaminants
through the cpplication of heat. With the exception of polar cromatic compounds (1.e., chlorinated
phenools and methoxyehlor) this process generally achieves a removal efficleacy of grester than 98%.
‘Therma! trestinzat does ot destroy volrile metnls, much 8 leed and mercury, or eoa-volatile metals,
‘such o5 iros and chromium. s@mpmme&mywmmmehm circulating
‘ﬂuxdx.zad bed, pyrolysis, infrared thermal treatment, supercritical water oxidation, vimﬁcmon and low
‘temperanue thermal desorption options are included in this category. Among these, pyrolym and super
eritical water oxidation technologies are considered to be technically unimplementable for this site.

Physical and chemical trestment technologies, such as air stripping, soil washing and dechlorination
| represent another technology type which is pownually applicable to contaminants at the site. Air stripping -
:snpfocasusedmmfavolmdecomammmsmwmerorsoﬂwzbegasmphme It is less
effective in removing the heavier, less volatile compounds such as PAHs, in the soils and is, therefore,
pot technically implementable on this site.

Soxl w&shmg as described in Table 4.3-1 is considered to be technically xmplememz;ble a this site.
Dechiorination is a destruction process which uses a chemical reaction to remove chlorine mtoms in
chiorinated molecules, thus converting more toxic compounds to less toxic, more soluble products.
Transformation of these chemicals in the soil facilitates their removal and subsequent weatment. This
process option is not expected to treat volatile and mos-volatile metals. To date, po full-scale goil
| treamnent programs have been undertaken using decﬁ]érinaﬁon, especially for mixed debris encountered
& landfills. Because of the clayey nature of the soils &t the PBL site and the type of contaminants
_ present, this technology would pot be technically implementable and is eliminated from further evaluation.

Insitu treatment is a subset of &:_e Teatment general response action which contains a large mumber of
technology type/process options, 0 bas been presented separately for discussion purposes. This includes
. physical/chemical or biological treatment technologies that are tged 1o treat contaminants in 2oils, golids
and sediments without baving to excavate these materials. The cauégory of physical/chemical treamment
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process optons. The grout curtain, shex piling, bottom sealing sod extraction well process options of
containment &re more difficult to implemsnt and leas effective than other options, and 60 these have pot

The collection geceral response action for ground water and leachate consists of two hydrznlic collection
technology process optons. These process options, passive drainfields and extraction wells, are gimilar
to the process options described for the ground water/leachate hydraulic containment techrology. Unlike
the hydraulic containment process options, the hydraulic collection technology process options do pot
peed © completely intercept the water that flows in the vicinity of the collection system. Hydraulic
collection technologies are most appropriste for maintsining water levels below a gpecified elevation, such
as in dewatering systems, or for collecting separate-phase contaminants that may be present ot the top or
bottom of an aguifer.

The drainfields are most effective in collecting floating contaminants and in uniformly decreasing the
water table surface at the Jocation of the drainfield. The groundwater extraction wells would be easier
to install through the landfill solids, and are more effective than the drainfields in decreasing the water
table surface over a larger geographical area. Both options are retsined, as the drainfields could be used

for pear surface collection.

4.42.5 Treatment Adtions

This general response action includes technology types that collect the ground water and subsequenty
trest it &t an on-site facility. Technology type categories include biological (aerobic and anaerobic) and
poysical/chemical. On-site treatment involves construction of an on-site facility or use of a mobile

treatment unit.

Biologica) treatment has been discussed in Section 4.4.1.5 Compounds which can be treated by this
technology type are the balogenated aliphatic compounds, the ponhalogenated organic compounds, and
the nitrated compounds. PCBs, dioxins, and furans have proven recalcitrant to biotresmment. Thus,

biological treatment technologies were not retained for further evaluation.
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4221 Na Action

ﬁe °g0 retion® geaeral response pction allows for current coaditions to remaln £3 £9 remedial actions
are taken ot the site. This response cetion typically includes the tachnology typefproccss opio of long-
term moaitoring, and is maintained a8 o potestial response action tarcughout the serczalng process o
provide a baseline condition upon which all of the other response octions are compared.

Institutional controls are implemented to control the exposure to contaminated of potentially contaminated
gr,‘ound water for drinking and domestic uses. Included are well permit regulation for ew wells,
inspection aed sealing of existing wells in areas & risk of ground water contaminstion, point of use

treatment and public education in the form of writies warnings. All four institutional control options have

been retained since they are sufﬁéiemly different and because each of these should be undertaken as part
of this general respoanse action.

4423  Containment Actions

Containment general response actions are intended to reduce off-site migration of contaminated ground
water. Technology types for containment of borizontal migration of contaminsted 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, drainfields are
more effective than wells in intercepting groundwater. However, installation of drainfields through waste
materials may ‘pose considerable difficulties and would require extreme health and safery precautions
during installation. ln eddition, in order to completely intercept alluvial ground water leaving the site,
the drainfields would pead to be installed pear the base of the alluvial oquifer. The shallow depth to
water creates additional construction difficulties. Physical containment consists of barriers such as 2
slurry wall, grout curtain, or sheet piling. The physical containment technologies considered for use at
the site each extend from the ground surface to the base of the alluvial squifer. Their continuous nature
provides physical containment of contaminants migrating laterally in both the squeous aed gaseous pbases.
Lateral containment of gaseous phase contaminants, if present &t the site, provides on extra degree of
protection to offsite uncontaminated areas that does ot exist with the hydraulic containment technology
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-mchndlogy type, when ovalusted against the four evalustion criteria: mbilitymmmadial gction
objectives; shori-term effectiveness; loag-term effectivensss; and implementability.
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Physical/chemical trestment procsss optioss physically ssparrte contaminnnz from the squecus wante
mream by prociphrtion, shoorptica, loa cxchange, flltretion, or vopor axtrectica. I gensrsl, diffarent
process options tre required for removal of organics red tnorgraics. Trectment epdoss for removal of
tmorganles leclude coaguleticarficcculation followed by fltrrion, tos axchimge, preciphrtion, and/or
sedimentation. Physical/chemical process options for removal of organics foctude tctivmad carbon
followed by a polishing step using UV/Hydrogea Peroxide/Ozone reactors. These process options were
retined for further coalysis:

A vrriety of physical/chemical tremment process options were pot renined. Alr sripping cad low
temperature stripping do pot effectively remove the less volatile bompounds, such a5 PAH:s.
Electrochemical separation of metals from aqueous waste streams has ot been tested on g full-scale basis.
Reverse osmosis for removal of both organic sed isorganic contaminants has potetial problems with
clbgging of the membrane, large wastewater sidestreams and high mainteaance requirements.

Trested and umreated water that is collected at the site can be disposed of via reinjection or recharge to
ground water, discharge 1o op- or off-site surface water bodies, or discharge to the municipal Publicly
Owned Trearment Works (POTW) sewer system. Recharge and reinjection process options are usually
more effective when the source of con:anﬁnaiion bas been removed or isolated, the depth to ground water
is great and the aquifer media reéeiving the recharge water has a relatively high bydrmulic corductivity.
Since remo‘val of source materials will pot be uadertaken, the depth to water is ¢o challow, and the
alluvial materials contain many low permeability deposits, reinjection or recharge to ground water is not ,
practical, either on or off site. Due 10 the proximity of surface water bodies (Ellicott Creek, Aero Creek,
and Aero Lake) and POTW lives to the 5313. the option of discharging to surface water bodies and/or to
the Buffalo POTW system has been retained.

“Table 4.5-1 summarizes the technologies and process options that are retained for remedial action
. alternative development. These technologies/process options were evaluated as technjcally implementable
' in Section 4.3 and in Section 4.4 were rated the highest, relative 10 other process options within each
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”  pPFOHL BROTHERS LANDFILL FEASIBILITY STUDY
SUMMARY OF REPRESENTATIVE PROCESS OPTIONS
RETAINED POR ALTERNATIVES DEVELOPMENT

Contrinment
Drainfield Hydraulic Coatrol
Slurry Wall, aod Cepping Paysieal Comrol

Collection

Passive Drainfield Hydraulic Collection
Extraction Well Hydraulic Collection

Treroment

Activated Carbon Physical/Chemical Trestment for Crganics
Coagulation/Flocculation Physical/Chemical Treatment for Inorganics

Filtration Physical/Chemical Trestmeat for Izorganics

fon Exchange Physical/Chemical Trestment for Irorganics

Precipitation Paysical/Chemical Treatment for Inorganics

Sedimentation Physical/Chemical Treatmeat for [aorganics

UV/Hydrogen Peroxide/Ozone Reactors Physical/Chemical Treatment for Polishing

Disposal
On- and Off-Site Discharge to Surface Water
Ofi-Site Discharge to POTW
1BNTS 3| aser
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Toble 4.5-1 -
PFOHL BROTHERS LANDFILL FEASIBIL!TY STUDY

SUMMARY OF REPRESENTATIVE PROCESS OFTIONS
RETAINED FOR ALTERNATIVES DEVELOPMENT

Landfill Solids/Soll and Sediment -
No Agtion
Monitoring

" Deed and Land Use Zoning Restrictions
- Feocing, Written Warnings

| Containment

- Single Barrier Cap -
Revegetation Surface Control, Grading

Removal
Excavation
Disposal
RCRA Subtitle D Off-Site Disposal

RCRA Subtitle C Off-Site Disposal
Oa-Site Disposal

Ground Water énd_l.eachate
No Astlan
Monitoring
Institutional |
 Well Permit R‘egulmion, Well Inspections/Sealing
Point of Use Treatment



2-17
2-18
2-19
2-20
2-21
2-22
2-23
2-24
2-25a

APPENDIX B

LIST OF TABLES

~Sampling and Analysis Data Summary

Chemical Detected in All Media

Chemicals Detected in Soil Borings from Area A

Chemical Detected in Soil Borings in Area B

Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals

Chemicals

Detected in Soil Borings in Area B

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

in
in
in
in
in
in
in
in
in
in

in

Rero Creek Sediments

Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals

Chemicals

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

in
in
in
in
in
in
in

in

Soil Borings in Area C

Soil Borings Off site - Area C
Ruptured Drums

Exposed Drums

Buried Drums, Waste and Stained Soil
Test Pits in Area B

Test Pits in Area C

Landfill Soils

Residential Surface Soils

Aero Lake Path Surface Soils

the Drainage Ditch Sediments and

Aero Lake Sediments

Ellicott Creek Sediments
Drainage Ditch Surface Water
Aero Lake Surface Waters
Leachate Seeps

Ellicott Creek Surface Waters
the Bedrock Aquifer

the Unconsolidated Aquifer

PCBs/?esticides and Mercury Detected ins Fish Collected from
Ellicott Creek - Amherst '

PCBs/Pesticides and Mercury Detected

in Fish Collected from

Ellicott Creek - Airport

PCBs/Pesticides and Mercury Detected in

Fish Collected from

Ellicott Creek - Bowmansville

PCBs/Pesticides and Mercury Detected in

Fish Collected from

Tributary 11B to Ellicott Creek

PCBs/Pesticides and Mercury Detected in

Rero lLake

Fish Collected from
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MEDTUH

SAHPLING AND ANALYSIS DATA SIBMMARY
PROER. FROTITRS IANFIIL, GEFRCOUAGA, NFY TORK

- _-—

TARIE 2-1

PHASE 1 SAMPLING DATA
4/89 - 12/89

SUPPLEMENTAL SAMPLING DATA
6/%0 - 12/90

DATA EVALUATED IN QUAN-
TITATIVE RISK ASSESSHENT

WIs SWICs Pests/PBs Metals Dicdns/Furans VOCs SWCs Pests/RBs MHetals Dimdmmm

Surface Soils
Area B 5 5 5
(2,3,7,8-T00D and
Tar)
Residential 14 14 14
(isomer-specific)
On-site Truck Repair -1
(Isomer-specific)
Sed iments
Leachate Seep Sediments 19 19 19 19 18
' (2,3,7,8-TCID)
Aero Lake Sediments 3 3 3 -3 3
. (2,3,7,8-TD)
Aero Creek Sediments 17 17 17 2 8
(1scmer-specific)
17
(2,3,7,86-T0D and
Tar)
Drainage Ditch Sediments 12 12 11-17 n 10
(2,3,7,8-TaD)
Area C Marsh , 1 5 5 S 5
(2'3'718‘1@) (lsmrer-spedﬂc) ’
Ellicott Creek Sediments 3 3 ] 3 5 5 5 5 4
(2,3,7,8-10D)

(2,3,7,8-T0D and
TOOF)
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2-28

2-31

2.3-1

2.3-2

2.3-3

LIST OF TABLES (Cont'd)

PCBs/Peéticides and Mercury Detected in Fish Collected from
New York States Lakes

PCBs/Pesticides and HMercury Detected in Fish collected from
New York State Rivers

Physical-Chemical Properties of Chemicals Detected in
Surface Samples

Comparison of FDA Action Levels to the Concentration Detected
in Fish Collected in 1987 and 1990

Selected Chemicals of Concern

Compilation of Numerical SCGs for Soils, Sediments
and Sediments :

Observed Contaminant Ranges and Guideline Values for Soils
and Sediment - '

Compilation of ARARs/SCGs for Groundwater, Leachate and
Surface Waters ‘ . '

Groundwater and Leachate Seeps; Comparison of Observed

Concentration Ranges with Class GA Standards



1 , TN
w28 2-1 (Cont'd)

SAMPLING AND AMALYSTS DMTA SUMMART
PRI BROTIFRS LANFTIL., (IFFKIOMAGA, NEY YORK

MDY RIASE T SAMPLING DATA SUPPLEMENTAL SAMPLING DATA
4/89 - 12/89

6/90 - 1/9
DATA EVALUATED IN QUALI-
TATIVE RISK ASSESSHENT

VOCs SWCs Pests/P(Bs Metals Diwdns/Purans  WCs SWCs Pests/PCBs Metals  Diaxins/Furans

Surface Soil
Aero Path ‘ 8 8 8
(' (1somer-specific)

Fish'®)

Ellicott Creek .
Arherst 13
Bovmansville 9 3 1(Hg) .
Airport 6 1(Hg)
Tritutary 11B 4 1(Hg)

Aero Lake . 13- 5 1(Hg)

Other

Residential Sump 6 6 6 6

Basement Floor




| K ' T

TAEIR 2-1 (Cont’d)

SANPLING AND MULYSIS DATA SESHRT -~ - - N
PRID, EROTIPRS LANDFIRL., ONEPRTOMAGA, NBY YURX | |

HEDIUH ' [HASE 1T SAMPLING DATA SJPP[D{EN['AL SAMPLING DATA
: ) A 4/89 - 12/89 6/90 - 12/90
DATA EVALLATED IN

SUPHRIRT OF RISK m(b)

WICs SWCs Pests/MBs Metals Diwdns/Furans  WCs SWCs Pests/KBs Hetals Dicdns/Purans

Subsurface Soils

_ Area A . .2 6 6 6
Area B .
(on-site) : A1 21 2 23
(off-site) 6 6 - 6
Area C : . )
(an-site) 15 15 15 15
" (off-site) , 1 1 1 1
Drurs
Ruptured Doums 4 6 6 6 6
Exposed Drums 3 3 - 3
Buried Drums 3 3 - 3
Test Pits
Area B ‘ 6 S S 5
_Area C 1 1 1 1

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

(b) These data vere not evaluated in qualitative or quantitative rish assesseent as exposure to subsurface soils, drums and test pit
materials is believed to be unlikely.



TABLE 2-2

CEDUCALS DXTRCTED 1@ ALL REDIA

PPCAL BORTHERS LADPILL, CHERKTGAGHA, EIX? TYORK

CHEMICALS

S01LS SEDIMENTS

SURPACE WATER

LAND- RESI- ALRO
FILL DENTIAL PATH AZRO ELLICOTT DRAINAGE
SOILS SOILS SOILS LAKE CRLEK DITOIES

| -4 S

SLEPS

GROWMTDMATER

UNRCOR-

AQUIFER

ALRC ILLICOTT DRAINALE COHATE SOLIDATED WBEDROCK
LAKE CREER DITCHES

MRIIFER

FisH

RLSI~

BASEZ-

OTRTIAL RZRT

sunp

VLOORS

VOLATILES

Acatone

Benzanc

2-Butsnone
Chlorobenzone
Chlorethane
4-Chloro-)-methylphenol
1.2-bDichlorobaenzens
1,)}-Dichlorobentene
1,4-Dichlorobenzene
l,i~D£chlo:oothano
1,1-Dichloroathaena
1.2-Tcans-dichlotoethane
€thylbenzaene

Hethyleno Chloride
1,1,1-Trichloroethano
Trichloroethone
Toluene

Xylones

SEMIVOLATIES

Benroic Acid
1-Chlaorophenal
1,4-Oloathylphenol

~ 2-Methylphoenol

4-Methylphanol
Phonol

Dibenzoluran

Mo oM oM M »

»

*

M x » X A

Mo oM oM oM K OM




TARLR 2-2 (Cont’d}

QIFICALS TITRCTID I AL KIDIA
PPOTL SOXTHELDS LARDZILL, (FRRIIGKRGA, o7 1o

CHRENICALS

soILs SLDIHENTS SURFACE WATER GROUNTHATIR

LAND- RESI- AERO

FILL DENTIAL PATH ALRO ELLICOTT DARAINAGE AERO ELLICOT? DRAIHAGE CHATE  SOLIDATED BECROCK
SOILS SOlLs SOILS LAKE CRELR DITCHES

PISH

RESE~ OASE-
DINYIAL PIRT

atn-(z-tthyxhékylp-
phthalato
Diocothyl phtheloto
Di-n-octyl phthalato
pi-n-butyl phthalote
Diothyl phtholato
Buty)l benzyl phthalato
N-ﬁillosodiphonylunino
PANs lcarcinogonic)

PAHs (non-carcinogonic)

PESTICIDIS/PCBs

Aldrin

Bota-BIC
Chlordano
Dleldrin

D00

‘poT

00T

[nd;ln

fndosulfon II
Hoptachlor oponida
Homochlorobongono
Riron
Tronononochloc *
Aroclor-1016
Aroclor-1221
Atoclor-1232
Aroclor-1148
Aroclor-1254
Rroclor-1242
Aroclor-1160

LARE (REER DITOHES SLLPS ARIIPLR MPUIPER

=t
M ox X XM XM X X R X

M 2 M K M

KoM oM M X R

b T - I =~ I~ I = |

S 7L00RS



TABLE 2-2 (Conlt'd)

CGOI CALS DETECTYD I3 ALL FEDIA
PPOAL BONTIRRS LAMDFTIL, CHIREXTOMAGA, EI? YOIK

SOILS SEDIHEINTS . SURFACT WATER GROURDWATER
LAND~ RESI-~ ALRO LA~ VROt © pesi- I;uz—
FILL DENTIAL PATH AERO ELLICOTT DRAIRAGE AERC  ELLICOTY MNNGE CHATE SOLIDATED BEDROCK - DIRTIAL EoeY
CHEMICALS SOILS SOILS SOILS LAKE  CREEK DITCHES LAKE  CREEX DITCHES  SEEPS AQUIFER MUIFER  PFISR  sSuwe TLOORS

INORGANICS
Alupinum b X X X X X X X X X X X
Ant fmony X X X 4
Atrsoenic 4 X X X X § 1 X X X
Rarjus X . X X .4 X X X X X X X X )4 x
Beryllium X R X X X 4 X
Cadmiua X X X X X X X X X X K .
Calciunm x X x X X X b R X -4
Chrosiun X X x X X ) 4 X X X
Cobalt X x X X x x x X
Copper X x X % X X X X ) 4 X X .4 X ¢
Iron X X X X X X X X X z X
tesd X x X X X X X X X X X . ):4
Magnosiur X X X x X X x X X K X
Hanganase X X X X ) 4 X X X X b4 x X
Megcury x X X x x X x x X x
Nickel X X X X X X X X X
Potassiun X X X X X :4
Selonium x x X h 3 X X
Silver X X X
Sodiua X X X X X . R X H X X -4
T™halliuo X
Vansdium X X X X X X -4
tinc X X X 4 X X X .4 X b4
Cysnide X X X X R
Dioxins/Curans X X X X X




N

TABLE 2-3

'CHEMICALS DETECTED IN SOIL BORINGS FROM AREA A’
PFOHL BROTHERS LANDFILL, CHEEKTOWAGA, NEW YORK

-.Cyanide

CHEMICALS FREQUENCY -
OF RANCE OF DETECTED
DETECTION CONCENTRATIONS
(a) (b)
VOLATILES _
Acatone ) 2/2 5~-18
Haethylene Chloride - 2/2 23 = 35
SEMIVOLATILES
Bis(2-ethylhexyl)-
phthalste 1/5 3,008
Acenaphthane 176 75
. Anthracene : 2/6 72 - 320
Benzo§a anthracene 2/6 99 = §40
Benzo(b)fluoranthene 2/6 170 ~ 610
Benzo(k)flugranthene 1/6 600
Benzo(g,h,i)perylene 2/6 68 - 230
Benzo aSpyreng 2/6 92 - 390
Chrysene 2/6 150 - 600
Dibenz(a,h)anthracene 176 3
Fluoranthene 3/6 ~160 -~ 910
Indeno(1,2,3~cd)pyrene - 276 &5 - 270
Naphthalene ' 1/6 120
Phenanthrene 3/6 230 - 350
Pyrene 3/6 110 - 940
PESTICIDES/PCBs D/6 -
INORCANICS
Aluminum 6/6 4,620 - 11,600
Antimony 2/6 {3.4 - 203
Arsenic 6/6 2.2 - 3.8
Barium 6/6 35.4 - 93.5
Beryllium 2/6 0.39 - 0.44.
Cadmium 0/6 -
Calcium 6/6 43,200 - 121,000
Chromiun 6/6 6.5 = 16.0-
Cobalt 6/6 3.1 -~ 8.0
Copper 6/6 13.9 -~ 21.3
Iron 6/6 7,920 - 18,700
Lead 6/6 10 - 49.1
Magnesium 6/6 13,400 ~ 60,000
Manganese 6/6 339 ~ 667
‘Hercury 2/6 0.31 - 0.71
Nickel 6/6 .5 - 17.4
Potassium 6/6 769 - 2,190
Selenium D/6 -
Silver 0/6 -
Sedium . 6/6 161 ~ 263
" Thallium. 0/6 . -
-Yanadium 6/6 10.6 - 21.6
Zine 6/6 50.1 ~ 97.2
076 - :

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 the data that were rejected).

b. Organics are in ug/kg and inorganics and in mg/kg.
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TABLE 2~4

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

CHEMICALS FREQUENCY RANGE OF DETECTED
_ OF CONCENTRATIONS
DETECTION (b)
(a)
VOLATILES
Acetone 12/21 21 -~ 950
Benzene 2/21 52 = 3,700
Chlorobenzene 4/21 18 - 2,200
Chloroethane 1/21 75
1,1-Dichloroethane 2/21 110 - 2,100,000
1,1-Dichloroethene 1721 910,000
1,2-Dichlorethene 1/21 4,600
Ethylbenzene : 6/21 590 - 89,000
Methylene Chloride 3/21 12 - 690
Tetrachloroethene 1721 31,000
Toluene 3/21 12 - 15,000
1,1,1-Trichloroethane 3/21 620 - 83,000,000
1,1,2-Trichloroethane 1/21 28,000
Trichlorocethene 2/21 31 - 30,000
Xylenes 8/21 7 - 350,000
SEMIVOLATILES
Benzoic Acid 1718 1,800
2,4~Dimethylphenol o 2]/18 65,000 - 110,000
2-Methylphenol ' 1718 4,400
4~Methylphenol 1/18 36,000
Phenol 2/18 1,800 - 150,000
Dibenzofuran - 5/21 150 - 1,900,000
bis(2~Ethylhexyl)-
phthalate ' 7721 120 - 100,000
Butyl benzyl phthalate 41 140 - 31,000
Diethylphthalate 1721 150 B
Acenaphthene 17 210
Antracene in 150 - 1,900
Benzo(a)anthracene 46/21 _ 550 - 24,000
Benza(b)fluoranthene 6721 480 - 32,000
Benzo(g,h,i)perylene 1721 300
Benzo(a)pyrene 2/21 510 - 21,000
Chrysene 3/21 460 - 25,000
Fluoranthene 8721 140 - 67,000
Fluorene : 1721 160
Indenc(l,2,3-cd)pyrene 1/21 390
Naphthalene- 3f2l 340 - 7,500
Phenanthrene B/21 5 - 32,000
Pyrene 8721 150 - 49,000
2-Methylnaphthalene 1/21 - 9,900
PESTICIDES/PCBs
Aldrin 1f2! 6.9



TABLE 2-4
(continued) .

- CHEMICALS DETECTED IN SOIL BORINGS IN AREA B
PFOKL BROTHERS LANDFILL, CHEEKTOWAGA, NEH YORK

CHEMICALS FREQUENCY RANGE OF DETECTED
’ - OF CONCENTRATIONS
DETECTION ' (b)
T (a)
g-Chlordane 1721 ' 4,8
DDE 1721 560
DDT 3720 30 - 320
Dieldrin 1/21 ' 210
_Endrin- ‘ 1720 : 1220
Aroclor 1242 1/21 3,700
INORGANICS
Aluminum 22/23 1,700 - 16,500
Antimony : 0/23 -
Arsenic _ 22722 0.77 - 29.7
Barium .23/23 12,6 - 5,080
Beryllium 14723 0.06 - 1.4
Cadmium 3723 1.5 - 5.5
Calcium : 21721 : 3,190 ~ 74,700
Chromium 23/23 4.7 - 82.8
Cobalt : 23/23 0.99 -~ 44.6
Copper : 23/23 - 11.5 = 573
Iron 23723 5,400 - 104,000
Lead ' 23/23 10 - 633
Magnesium - 23/23 1,070 - 27,300
Manganese _ 123/23 146 - 728
Mercury - 10423 - 0.14 - 1.3
- Nickel : . 22723 5.6 - 183
Potassium 23723 - 189 - 3,560
Selenium ' 4/23 ‘ 0.62 - 2.0
Silver 6/23 1.7 - 11.2
Sodium 23723 174 -~ 837
Thallium 5/23 0.24 - 0.34
Vanadium 21/23 6.1 - 31.0
Zinc 22722 63.2 -~ 1,000
Cyanide o : 3719 - 0.74 - 1.3

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

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

File: PRASBEB



TABLE 2-5

" CEEMICALS DETECTED IN SOIL BORINGS OFFSITE ~ AREA B
PFOHL BROTHERS LANDFILL, CHEEKTOWAGA, NEW YORK

CHEMICALS FREQUENCY RANGE OF DETECTED
OF CONCENTRATIONS
DETECTION (b)
(a)
Volatiles
Acetone 576 35=- 220
2-Butanone 1/6 25
Methylene Chloride 4/6 6 - 19
4-Hethyl-2-Pentanone 1/6 4
Toluene 276 1 -3

Semivolatiles

Bis(2-ethylhexyl)~
phthalace 5/6 140 - 1,500

Inorganics

Aluminum . 6/6 4240 ~ 13100
Antimony 476 4.6 - 8.6
Arsenic 6/6 l.6 = 4.9
Barium 6/6 38.8 = 94.7
Beryllium 676 0.17 -~ 0.59
Cadmium 0/6 : -
Calcium 6/6 . 65400 ~ 78300
Chromium 6/6 4.5 - 16.3
Cobalt T 6/6 4.3 -~ 11.1
Copper 4/4 13,9 ~ 17,6
Iron 6/6 7470 ~ 21400
Lead 6/6 11.9 -~ 20.8
Magnesium 676 23400 - 31900
Manganese 6/6 323 -~ 520
Mercury , 2/6 0.17 ~ 0.22
Nickel &/6 10.3 ~ 22.3
Potassium 6/6 ' g0l -~ 3010
Selenium 0/6 ~
Silver 0/3 -
Sodium 6/6 155 - 239
Thallium 0/6 -
Vanadium : 6/6 11.2 - 25.2
Zinc 6/6 64 - 92.6
Cyanide : 0/6 -

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).

a.

b. Organics are 1in ug/kg and inorganics and in mg/kg.

File: PRASBBOS (10-14-90)



. TABLE 2‘6 \

CHEMICALS DETECTED IN SOIL BORINGS IN AREA C
PFOHL BROTHERS LANDFILL, CHEEKTOWAGA, NEW YORK

"~ CHEMICALS FREQUENCY RANGE OF DETECTED
» OF CONCENTRATIONS
DET%C?ION (b)
a

VOLATILES

Acetone .
Carbon Disulfide
Methylene Chloride
Toluene
1,1,1-Trichlorcethane

SEMIVOLATILES
Phenol ‘
Dibenzofuran
Big(2-ethylhexyl)-

-phthalate :
Benzogaﬁan:hracene

39 = 930
420
7 -1200

6 -7

0 s
N3 0t 0 e g
B
[ Sy STy
VIV TRIV.YV

310 - 3,300
160 - 170

61

Benzo(b)fluoranthene

- Benzol(a)pyrene
Chrysene _
Fluoranthene .
Indeno(l,2,3-cd)pyrene
Pyrene

PESTICDES/PCBs
INORGANICS

Aluminum’
Antimony
Arsenic
Barium
Beryllium:
Cadmium
Calcium-
Chromium
Cobalt -
Copper
Iron

Lead
Magnesium
Manganese
Hercury
Nickel
Potassium
Selenium
Silver

- Sodium
Thallium
Yanadium
Zinc
Cyanide

290 =~ 340
95
310 = 340
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a. AThe frequency of detection is the number of times the chemical
was detected over then number of smaples analyzed for that

, parameter (this does not include data that were rejected).

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

File: PRASEC (10-12-90)



TABLE 27

CREXICALS DETECTED IN SOIL BORINGS OFFSITE ~ AREA C
PFOHL BROTHERS LANDFILL, CHEEKTOWACA, NEW YORK

CHEMICALS FREQUENCY RANGE OF DETECTED
OF CONCENTRATIONS
DETECTION (b)
(a) :

VOLATILES
Methylene Chloride 1/1 7
SEMIVOLATILES
Bis(2-ethylhexyl)-

phthalate : 171 150
Fluoranthene 171 130
PESTICIDES/PCBs
DDT 1/1 35
INORCANICS
Aluminum 1/1 4,200
Antimony 0/1 -
Arsenic i/1 3.7
Barium 171 29.3
Beryllium 1/1 0.24
Cadmium 0/1 -
Calciunm 1/1 55,400
Chromium 1/1 7.3
Cobalt 1/1 3.9
Ccpper 171 7.8
Iren 171 7,770
Lead 171 18.5
Magnesium 1/1 21,800
Manganese 1/1 321
Hercury 171 0.37
Nickel 171 6.1
Potassium 171 1,270
Selenium 0/1 -
Silver 0/1 -
Sodium 171 169
Thallium 0/1 -
YVanadium /1 11.6
Zinc 1/1 78.1
Cyanide 0/1 -

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

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

File: PRASCBOS (10-14-90)



TABLE 2-8

CHEMICALS DETECTED IN RUPTURED DRUHS
PFOHL BROTHERS LANDFILL, CHEEXTOWAGA. NEW YORX

RANGE OF DETECTED

Lead

CHEMICALS FREQUENCY
OF CONCENTRATIONS
DETECTION (b)

(a)
VOLATILES
Acstone . - 2/6 11,000 = 79,600
Bromodichleromathane 1/6 1350
2-Butanone 476 159,000 - 169,000
Chlorobenzane 3/6 920 - 6940
Chlorofomm 1/6 1160 .
1,2-Dichlorobenzene 2/6 12,100 - 16,300
l,4-Dichlorobenzene 2/6 12,100 - 16,300
Hethylene Chloride 1/6 2570
Toluane &/6 1,450 - 9,300
Xylenes 2/6 18,000 - 23,000
SEMIVOLATILES ‘
Benzoic Acid 1/6 143,000
2-Mathylphenol 3/6 498,000 - 1,100,000
4-Hethylphenol 2/6 69,200 - 165,000
Phenol- _ 5/6 22,000 - 27,000,000
Dibenzofuran - 476 56,000 ~ 97,000
Bis(2-Zthylbexyl)- :

phthalate 1/6 69,200 .

Butyl benzyl phthalace /6 63,800
Di-n-pucyl phthalate .3/6 3310 - 35,000
Di-n-occcyl phthalate 1/6 18,600
N-Nitrosodiphenylamine 176 143,000
Anthracene 4/6 8,100 - 25,400
Fluoranchene 1/6 240 - 3,440
Naphthalene 1/6 1,300
Phenancarene 6/6 85 ~ 27,500
Pyrene 1/6 3710
PESTICIZES/PCBs
alpha=3HC 176 4,700
DIOXINS/FURANS (e) (e)
INORCANICS
Aluginum (c) 5/5 70 - 2,010
Antamony 1/6. 39.2 :
Arsen:c 5/6 0.56 - 15.3:
Barium 3/6 14 - 2,820
Beryllium 1/6 0.17
Cadmiua 2/6 2.5 - 3.1
Calcium (c¢) 575 110 - 2,280
Chromiu= . 6/6 13 - 39.2
Cobalct (d) -, 272 15.1 - 22.7
Copper /6 - 171 = 343
Tron 6/6 3,300 - 56,500

“/6 11 - 3,180



TABLE 2-8
(continued)

CHEMICALS DETECTED IN RUPTURED DRUMS
PFORL BROTHERS LANDFILL, CHEEXTOWAGA, NEZW YORX

CHEMICALS FREQUENCY RANGE OF DETECTED
: OF CONCENTRATIONS
DETECTION (b)
(a)

Magnesium : /6 48 - 541
Manganese 6/6 : 16 = 243
Mercury (d) 2/2 , 0.53 - 0.65
Nickel 3/6 4.2 - 59.8
Potassium (d) 2/2 205 - 402
Selenium (d) 172 0.72
Silver 4/6 1.0 - 2.1
Sodium 6/6 30 - 14,900
Vanadium 2/2 2.5 = 4.3
Zinc 2/6 30 - 2,030
Cyanide _ 2/6 1.2 - 2.8

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

Organics are in ug/kg and inorganics and in mg/kg.
This compcund was rejected in one sample.

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

See Draft Remedial Investigation Report for dioxin/furan data.



TABLE 2-9

CEEMICALS DETECTED IN THE EXPOSED DRUMS
PFOHL BROTHERS LANDFILL, CHEEXTOWACA, NEW YOBK

CHEMICALS

P
DETECTION
(a)

RANGE OF DETECTED
COMCE?E%ATIONS

VOLATILES

Acetone i
Methylene Chloride
Xylenas

SEMIVOLATILES

Phenol

Dibenzofuran
Diechylphthalace

Acenaphthene

Anthracene

Benzo aganthracene

Benzo({b)flupranthene

Benzo(g, h,i)parylene

Benzo a’pyrune
yrsene

. Dibenz(a,h)anthracene

Fluoranthene

Fluorane

Indeno(l,2,3-cd)pyrene

Phananthrene
Pyrene

DIOXINS/FURANS

INORGANICS

Aluminum
Antimony
Arsenic
Barium .
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iren

Lead
Magnesium
Manganese
Hercury
Nickel.
Potassium
Selgnium
Silver.
Sodium
Vanadium
Zinc
Cyanide
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2.7
7.1 = 176

The frequency cf detection is the number of times the chemical

was detected over the number of samples analyzed for that
_parameter (cthis does not :nclude data that were rejected).

Organics are-in ug/kg and inorganics are 1n mg/kg.

Sce Draft Remedial Investigation Report for dioxin/furan data.



TABLE 2-10

CHEMICALS DETICTfD IN BURIED DRUMS, WASTE AND STAINED S§OIL
PFOHL BROTHERS LANDFILL, CHEEKTOWAGA, NEW YOBRK

CHEMICALS FREQUENCY RANGE OF 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
Chlorobenzene 6/38 " 30 - 16,000
1,2=-Dichlorobenzene 3/38 190 - 310
1,4-Dichlorobenzene 1738 : 300
1,1-Dichloroethane 1738 290
1,2-Dichlorethene 2/38 5 = 41,000
Ethylbenzene 11738 38 - 310,000
Methylene chloride 19/38 - 19 = 140,000
Hethyl-2-pentanone 1/38 240,000
Tetrachloroethene 2/38 47 - 22,000
Toluene 10738 B - 4,200,000
1,1,1-Trichloroethane 3/38 -7 = 4900
Trichloroethene 1738 150
Xylene 18/38 25 - 1,300,000
SEMIVOLATILES
Benzyl alcohol . 1/38 1000
2,4-Dimechylphenol 4/38 160 - 25,000
2-Methylphenol 2/38 190 - 120,000
4-Hethylphenol 4738 680 - 68,000
Pentachlorophenol 2738 560 - 29,000
Phenol 16738 8,500 - 4,000,000
Dibenzofuran 13/38 18 = 49,000,000
Bis(2-ethylhexyl)phthalate 12738 4 - 28,000
Butyl benzyl phthalate 1738 49,000
Di-n-butyl phthalate 1738 _ 170,000
Diethylphthalate 1738 6,500
N-Nitrosodiphenylamine 1/38 5,900
2-Methylnaphthalene . 8/38 12 - 230,000
Acenaphthene 2/38 2,500 ~ 16,000
Anthracene - 2/38 4,000 - 17,000
Benzo(a)anthracene 4738 1,900 - 11,000
Benzo(a)flucranthene 4/38 3,000 - 12,000
Benzo(g,h,i)perylene 3/38 750 - 4,500
Benzo(aSpyrene 3/38 1,700 - 7,100
Chrysene . 4/38 1,700 - 10,000
Flucranthene 4/38 2,000 - 39,000
Fluarene 4/38 180 - 29,000
Indeno(l,2,3-cd)pynene 4738 820 - 5,200
Naphthalene 12/38 3 - 150,000
Phenanthrene 3/38 150 - 86,000

Pyrene L/38 2,000 - 11,000



TABLE 2-11

CEEMICALS DETECTED IN TEST PITS IN AREA B
PFOHL BROTHERS LANDFILL, CHEEKTOWAGA, NEW YORK

CHEMICALS FREQUENCY RANGE OF DETECTED
OF ' CONCENTRATIONS
DETECTION (b)
(a)
VOLATILES
Acetone 176 640
2-Butanone 1/5 . 150
Chlorobenzene 1/6 52
1,4-Dichlorocbenzene 1/5 3,200
Ethylbenzene 176 : 4,200
Hathylene Chleride 2/6 40 - 46
Toluene 3/6 9 - 2,100
Xylenes (total) 4/6 6,700 - 17,000
SEMIVOLATILES
2,4-Dimethylphenol 2/5 . 330 - 7,300 \\
2~Hethylphenol ' 1/5 14,000
Phenol ' 1/5 . 12,000
Dibenzofuran 3/5 800 - 18,000
4~Chloroaniline -1/ v A 1,800 v,
Bis(2~ethylhexyl) ' .
phthalate 2/5 2,700 -~ 3,400 '

Acenaphthene 1/3 910
Benzo(a)anthracene 2/5 1,300 - 1,400
Benzo(b)fluoranthene ' 2/5 890 - 1,500
Benzo(a)pyrene 1S : 610
Chrysene 1/5 1,100
Fluoranthene 2/5 2,700 - 6,800
Fluorene 1/5 1,400 -
Naphthalene 2/5 1,600 - 5,200
Phenanthrene ’ 2/5 2,100 - 9,400
Pyrene. 2/5 1,900 - 4,200
2-Methylnaphthalene 2/5 1,600 - 4,000
PESTICIDES/PCBs
Aldrin 1/5 BS
gamma-BHC - 1/5s 38
DDD 1/5 . 240
DDT 1/5 190
-Dieldrin ) .15 180
Endrin 1/5 230
Heptachlor 1/5 47
INORGANICS
Aluminum 5/5 13.1 - 5,720
Antimony - 0/53 - -
Arsenic - 4f5 0.46 - 15.9
Barium ) 575 0.66 - 452
Beryllium 2/5 0.51 - 0.57

Cadmium ’ 2/5 5.9 - 8.1



b it & bW

(continucd)

CHEMICALS DETECTED IN BURIED DRUMS, WASTE AND STAINED SOIL
PPOHL BROTHERS LANDFILL, CHEEXTOWACA, MNEW YORK

CHEMICALS FREQUENCY RANGE OF DETECTED
‘OF CONCENTRATIONS
DETECTION (b) .
(a) :
DIOXINS/FURANS (¢) (¢)
PESTICIDES/PCBs
Aldrin 1/38 ' 4,700
olpha=-BHC 2/38 680 - 430,000
~ gamma<-BHC : 3/38 1,700 - 69,000
Dieldrin : 1738 ' 1,700
Endrin 1/38 . 710
Haoptachloer 1738 1,900
" Heptachlor epoxide 1/38 1,200
Hethoxychlor 1/38 . 14,000
Aroclor=1242 2/38 7,500 - 13,000
Aroclor=1248 - 1/38 _ 9,600,000
Aroclor=1254 2/38 8,700 - 620,000
Aroclor=1260 1/38 31,000
INORGANICS
Aluminum 33/37 63.3-108,000
Antimony 0/37 - -
Arsenic 25/37 0.72-575
Barium 371/ 0.53-8,860
Beryllium 13/37 0.28-2.2
Cadmium . 25/31 0.99-39.6 -
Calcium 31/37 48.5-216,000
Chromium - 36737 1.0-18,100
Cobalt 25737 2.4-378
Copper 37/37 1.9-29,400
Iron 36/37 155-465,000
Lead 35/37 2.8-36,000
Hagnesium ' 37/37 11.3-28,900
Manganese 36/37 6.1=445
Hercury 13732 0.14-4.4
Nickel 27737 4.]1 = 445
Porassium 20/37 75.1 - 33,000
Selenium . 8/37 0.5 - 39.2
Silver . 12737 0.92 - 11.9
Sodium 31/37 29.7 - 19,500
Thallium 3/37 0.33 - 1.9
Vanadium 20/37 1.7 - 106
. Zinc : 37/37 13.1 - 35,300
Cyanide ’ 10/37 0.53 - 33.¢4

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

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

See Draft Remedial Investigation Heport for dioxin/furan data.



TABLE 2-11
(coatinued)

CHEXICALS DETECTED IN TEST PITS IN AREA B .
PFORL BROTHERS LANDFILL, CHEEXTOWAGA, NEW YORK

CHEMICALS FREQUENCY RANGE OF DETECTED
OF CONCENTRATIONS
DETECTION } (b)
(a)
Calecium : 1/1 - 396
Chromium ‘ " 575 * 1.6 = 63.9
Cobalt 2/5 . 6.6 - 8.9
Copper - 5/5 2.3 - 222 :
Iron . . 575 2,970 -~ 102,000
Lead 5/5 3.5 = 2,340
Hagnesium - 4/5 13.9 = 2,170
Hanganese 5/5 3.9 - 618
Hercury ' 1/s. - 0.55
Nickel 2/5 21.2 = 42.8
Potassium , . 2]5 658 ~ 918
Selenium : ’ 1/5 120
Silver 1/5 : 4.4
Sodium ‘ 5/5 . 22.1 - 493
Thallium 0/5 S -
Vanadium : : 1/5 10.4
Zinc 5/5 - 13.6 - 5,850
Cyanide 2/4 J.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 that wvere rejected).

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

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



TABLE 2-12

CHEHICALS DETECTED IN TEST PITS IN AREA C
PFOHL BROTHERS LANDFILL, CHEEXTOWAGA, MEW YOBK

CHEMICALS - FREQUENCY RANGE OF DETECTED
OF CONCENTRATIONS
DETECTION (b)
(a)
VOLATILES
Acetone 1/1 30
SEMIVOLATILES 0/1 -
PESTICIDES/PCBs
delta-BHC 171 1.8
Methoxychlor 1/1 4.0
INORGANICS
Aluminum 1/1 7,250
Antimony 0/1 -
Arsenic 171 15.3
Barium 1/1 301
Beryllium 1/1 0.98
Cadmium 1/1 3.0
Calcium 1/1 10,300
Chromium 171 25.9
Cobalrc 1/1 7.3
Copper 1/1 124
Iron 1/1 18,400
Lead 171 485
Hagnesium 1/1 2,270
Hanganese 171 223
Mercury 1/1 1.10
Nickel 171 22.3
Potassium 171 680
Selenium 171 2,00
Silver 171 0.68
Sodium 1/1 260
Thallium 0/1 -
Vanadium /1 26.2
Zinc 1/1 422
Cyanide 1/1 1.20

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 was rejected).

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

File: TPH6-21 (11-01-30)



TABLE &4=4D

CEBTCALS OEECED T LATFTLL soms(®)

Range of
. Sample
o Frequancy  Quantitation Range of Datcetad Background
Chenical of Datection Limits ‘Concentraticas = Levels
_ _(b) (c) (e) (e)(d)
VOLATILES
Acetone 1/24 14 15.770 11
Chlorobenzene 2/24 7-41 10-.23 ND
Hethylene Chloride 127246 11-32 9-150 4
Trichlorocethylene 2/24 741 8-9 NA
SEMIVOLATILES .
Benzoic Acid 1724 2,600-55,000 740 NA
bis(2~Ethylhexyl)phthalate 5/24 530-11,000 1,500-3,000 NA
Butylbenzyl phthalate 2/24 530-11,000 3843 NA
Dibenzofuran A 726 530-11,000 430-13,000 ND
Diethyl phthalate &/24 - 530-11,000 18-9%0 23 .
1,3-Dichlorobenzene 1/24 530-11,000 is4 NA
1,4-Dichlorobenzene 1724 530-11,000 19 NA
1,2-Dichlorobenzene 1724 530-11,000 33 NA
Di-n-butyl phthalste 2/24 530-11,000 75-250 40
Acenapthene 2724 530-11,000 - 17-720 ND
Anthracene 7/24 530-11,000 11-2,500 ND
Benzo(a)anthracene 19724 540-8,500 © 26-6,000 ‘ND
Berzo(b)fluoranthene 15724 530-7,900 20-9,200 24
Benzo(a)pyrene 10/24 530-8, 500 - 21-6,000 34
Benzo(g,h, 1)peryle.ne 1724 530-11,000 50-2,500 19
Chrysene 20/24 540-7,900 16-7,500 69
Dibenzo(a,h)anthracene 2/24 ,530-11,000 190-480 ‘NA
Fluoranthene 23/24 7,900 35-13,000 66
Fluorene 2/24 530-11,000 23-880 NA
Indeno(l,2,3-cd)pyrene 4/24 $30-11,000 30-2,000 ND
2-Methylnaphthalene 1/24 530-11,000 120 NA
Naphthalene 2/24 530-11,000 : 44-620 NA
Phenanthrene 12/24 - 540-11,000 17-10,000 ND
Pyrene 23/24 7,500 ©11-15,000 57
PESTICIDES/PCBs .
Aldrin 1723 11-270 32 ND
beta-BHC . o 2/23 11-270 22-75 ND
gamma-Chlordane 5/1% 110-2,100 6.3-92 ND
DDD 1722 21-530 14 ND
Dieldrin 1/23 21-530 16 ND
Aroclor-1221 1/28 110-2,700 560 ND
Aroclor-1248 5/28 110-2,700 250-7,700 ND
Aroclor-1254 6/28 210-5, 300 270-19,000 ND
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TABLE 2-13 (Cont’a)

CHEMICALS DETRCIED TH LanorrLL sorns(®
PFOEL FROTEERS LAMDFILL, CHERKTORAGA, KBY YOIK

Range of
Sample
Prequency  Quantitation Range of Detected Rackground
Chemical of Detection Limits . Concentrations Levels
(b) (c) (c) (c)(d)

TeoF AND Teop(®) (GENERAL LANDFILL)
ExCDFs (total) 2/5 0.0059-0.015 0.11-0.5 0.011
HpCDFs (total) /5 0.017-0.022 0.02-0.7 0.015
1,2,3,4,6,7,8-BpCDF 3/5 0.017-0.022 0.02-0.29 0.0059
OCDF 2/5 0.034-0.079 0.32-1 0.014
PeCDDs (total) 1/5 - 0.011-0.014 0.13 0.0057
BExCDDs (total) /5 0.011-0.024 0.23-0.42 0.016
BpCDDs (total) 4/5 0.037 0.02-1.8 0.043
1,2,3,4,6,7,8-BpCDD 4/5 0.037 0.02-1.2 0.024
OCDD 5/5 NA 0.13-4 0.12
TCDF and TCDD (Truck Repair Service)
TCOF (total) 71 NA 17,000 0.0078
2,3,7,8-TCOF 1/1 RA 1,000 0.00086
BxCDFs (total) 171 NA 3,200 0.011
1,2,3,4,7,8-ExCOF 171 NA 1,000 <0.002
1,2,3,6,7,8-BxCDOF 171 NA 490 <0.00071
1,2,3,7,8,9-BxCDF 171 NA 76 <0.00067
2,3,4,6,7,8-BxCDF 171 NA 6 <D.0016
HpCDFs (total) 1/1 NA 3,400 0.015
1,2,3,4,6,7,8-PeCDD 1/1 NA 3,100 0.0059
1,2,3,4,7,8,9-BpCDF 1/1 NA 100 <0.00045
PeCDFs (total) 171 NA 6,600 0.0068
1,2,3,7,8-PeCDF 171 NA €950 <0.00063 -
2,3,4,7,8-PeCDF 171 RA 130 <0.0011
PeCDDs (total) 1/1 NA 55,000 0.0057
1,2,3,7,8-PeCDD 1721 NA 930 —
BxCDD (total) 1/1 NA 26,000 0.016
1,2,3,4,7,8~BxCDD 171 NA 1,500 <0.00042
1,2,3,6,7,8~HxCDD 171 NA " 3,700 <0.0018
2,3,4,6,7,8-BxCDD 1/1 NA 2,400 -
HpCDDs (total) 171 NA 23,000 0.043
1,2,3,4,6,7,8-EpCDD 1/1 NA 13,000 0.024
oCoD 1/1 Na 30,000 0.120
TCDD (total) 171 NA 20,000 0.0049
2,3,7,8-TCDD 1/1 NA 110 0.00046
INORGANICS .
Aluminum 18718 - 1,260-11,000 12,000
Arsenic 22/23 NA 3-29.9 12.2
Barium 20/20 - 95.9-2,220 47.9
Beryllium 15/18 0.19-0.4 0.23-0.63 0.38




TABLYE £-J3 (ool uy

mwsmmmm‘g)
FFOAL EROTRERS LANOYILL, CHEBKIOEAGA, KED YORK

Range of
, Sanple .
Preguency Quantitation Range of Datoetcd Background

Cheaical of Detection Liaits Concentratiens ~  Levels

(b) (c) (c) (e)(d)

Cadmium 23/23 - 2.2-27.6 0.77
Calcium 18/18 - 7,%00-222,000 2,980
Chro@ium 23/23 - 46,8-84.0 12.7
Cobalt 16/18 1.6-1.7 2.4-17.8 5.5
Copper 23/23 - 14.8-1,057 15.4
Iron 18718 - 14,000-317,000 17,900
Lead 23/23 - 24,2-985 761
Hagnesium 18/18 - 2,150-19,400 2,380
Hanganese 20/20 - -132-1,770 228
Hercury 22/23 0.17 0.1-6.2 <0.08
Nickel 18/18 - 10-125 14,1
Potassium. 18/18 - -351.-2,420 994
Selenium 9/18 0.65-5.6 0.67-5.3 0.46
Silver 9/23 0.84-3.1 1.8-4.8 <0.55
Sodiun 18718 - 125-4,4%90 173
Thallium 1/18 0.47-1.7 : 0.59 0.28
Vanadium 17/18 1.3 3.8-26.4 21.7
Zinc 20/20 - 69.1-2,770 75.2
Cyanide , 13/14 - 1.4 1.5-7.3 <0.67

(a) Landfill soils represent surface samples from leachate seep sediments, Area C
Harsh 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 (thls does not include data that

. vas rejected).
Organic chemlcal concentrations and dioxin/furan concentrations are in ug/kg;

(¢)

inorganics are in mg/kg.

(d)

for the landfil]l soils as directed by NYDEC.

 detected in the background sample.
. for every chemical in the sample.

Sample SUSL-4 collected by Dvirka and Bartilucei vas used as a background sample

ND appears vhen the chemical vas not

It is not known vhat the detection limits wvere
- To provide an additional level of comparison,

landfill soils vere also compared to the background sediment samples SE-1 and

. SE-14.

used for comparison because the concentrations in the Dvirka and
Bartilucei vere higher than normal.

(e)

The lover concentration of lead and arsenic in these sediment samples vere

TCDF and TCDD data vere collected from the following locations: five isomef-specific
f'samples and one 2,3,7,8-TCDD sample from Area C Harsh; five 2,3,7,8-TCDD/TCDF

samples from Area B; ezghteen 2,3,7,8-TCDD samples from leachate seep sediments.

NOTE:

volatiles, semivolatiles, pesticides, PCBs, and TCDFs/TCDDs.

Area C (Marsh) sediment samples vere collected by NYSDEC and analyzed for



TABLE 2-14

CER{ICALS DRTECTED IN RESIDENTIAL SIRFACE SOILS
PFOHL, EROTHERS LANDFILL, CHEEXIORARA, KBY YOEK

Bange of
A Sample
Prequency  Quantitation Range of Detected Background
Chemical of Detection Limit Concentration Concentrations

(a) (b) (b) (b)
DIOXINS/FURANS
TCDFs (total) 10710 NA 0.0053-0.052 0.0078
2,3,7,8-TCOF 12/13 0.00068  0.00058-0.0051 0.00086
PeCDFs (total) 10/10 NA 0.0027-0.055 0.0068
'1,2,3,7,8-PeCDF 7/10 0.00071-0.002  0.00037-0.0047 <0.00063
2,3,4,7,8-PeCDF 7/10 0.001-0.0013  0.00054-0.0085 <0.0011
HxCDFs (total) 10/10 ' NA 0.0081-0.22 0.011
1,2,3,4,7,8-HxCDF 6/10  0.00055-0.0029  0.0012-0.0074 <0.002
1,2,3,6,7,8-BxCDF 5/10  0.00041-0.00097 0.00042-0.0033 <0.00071 -
2,3,4,6,7,8-BxCDF 5710 0.00076-0.0015 0.0013-0.0059 <0.0016
1,2,3,7,8,9-8xCOF 5/10 0.0003-0.0074 0.0003-0.029 <0.00067
HpCDFs (total) 10/10 NA 0.01-0.85 0.015
1,2,3,4,6,7,8-BpCDF $/10 2.2 0.0034-0.19 0.0059
1,2,3,4,7,8,9-HpCDF 5710 0.00066-0.004  0,00067-0.0022 <0.00045
OCDF 10710 NA 0.011-0.49 0.014
TCDDs (total) $/10 0.00021  0.00047-0.0093 0.0049
2,3,7,8-TCDD 7/13 0.0003-0.0009 0.00031-0.00058 0.00046
PeCDDs (total) 10/10 NA  0.00086-0.019 0.0057
1,2,3,7,8-PeCDD 5/10 0.00071-0.0028 0.00033-0.0015 <0.00075
HxCDDs (total) 10/10 NA 0.009-0.59 0.016
1,2,3,4,7,8-BxCDD 5/10 0.00034-0.0025 0.00054-0.0024 <0.00042
1,2,3,6,7,8-HxCDD 6/10 0.00069-0.001% 0.0011-0.06 <D.0018
1,2,3,7,8,9-HxCDD 6/10 0.00057-0.0019 0.0011-0.054 <0.0023
HpCDDs (total) 10/10 NA 0.04-3.5 0.043
1,2,3,4,6,7,8-HpCDD 10/10 NA 0.015-0.77 0.024
OCDD 10/10 NA 0.090-21 0.120 .
INORGANICS
Arsenic 12/13 1.4 2.5-21.0 3.0
Barium 13713 NA 67.2-801 <29
Cadmium $/13 0.6-5 1.9-6.2 3.3
Chromiunm 12713 10 1.6-14.9 2.3
Copper 13/13 NA 5.4-93.8 <25
Lead ’ 13713 NA 5.0-339 14.5
Manganese 13/13 NA 88.9-525" 52.0
Hercury 10/13 0.1 0.1-0.9 <0.1
Silver 1/13 1.2-10 1.4 <l.4
‘Zinc 13/13 NA 47.1-969 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 data that wvere

rejected).

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

(¢) Background data from sample §58S-55.

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

NOTZ.:



TARLE 2-15

CEB{CALS DETECTED IN AERO LARE PATE SURPACE SOILS
FPOIL ERUTHERS LANDFILL, CEEEKTUFAKA, BT YOXX

. Range of Sample ,
. Prequency Quantitation Range of Deteetcd Background
Chemical of Datection Limit Concentration Concentrations
L (a) (b) (b) (b
DIOXINS/FURANS
TCDFs (total) 8/8 NA 0.00055-0.016 0.0078
2,3,7,8-TCDF 5/8 0.36-0.69 0.00062-0.018 0.00086
PeCDFs (total) . 7/8 0.22 0.0014-0.013 0.068
2,3,4,7,8-PeCDF 1/8 0.22-1.2 0.00041 €0.0011
HBxCDFs (total) 8/8 NA 0.0032-0.014 0.011
BpCDFs (total) ~8/8 NA 0.0032-0.019 0.015
1,2,3,4,6,7 8-EpCDF 6/8 0.52-1.2 0.002-0.009% 0.0059
OCDF | ' 8/8 NA 0.006-0.017 0.014
TCDDs (total) 8/8 NA 0.00026-0.0068 0.0049
2,3,7,8-TCDD 2/8 0.27-0.37 0.00026-0.00052 0.00046
PeCDDs (total) 3/8 0.17-1.3 0.0014-0.0065 0.0057?
ExCDDs (total) 8/8 NA 0.0022-0.014 <0.016
1,2,3,6,7,8-BxCDD. 2/8 0.78-1.7 0.00076-0.001¢4 <0.0018
1,2,3,7,8,9-BxCDD 1/8 0.84-1.8 0.002 <0.0023
HpCDDs (total) 8/8 - NA 0.026-0.057 0.043
1,2,3,4,6,7,8-BpCDD 1/8 12 0.014-0.028 0.024
oCcDD . 8/8 NA 0.046-0.130 0.120
INORGANICS
Arsenic 8/8 NA 1.0-10.1 3.0
Barium 7/8 25 103-323 <29
Cadmium 4/8 0.57-0.72 1.9-3.0 3.3
Chromium 7/8 1.2 4.6-7.9 2.3
" Copper 8/8 NA 6.6-12.0 <25
Lead . 8/8 NA 1.6-58.0 14.5
Manganese 8/8 NA 59.2-313.0 52.0
HMercury 7/8 0.1 0.1-0.2 <0.1
Zinc 8/8 NA 35.7-110.0 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 data that vere

rejected).

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

(¢) Background data from sample SSS-55.

NOTE: Data vere collected by NYSDEC and were analyzed for lnorganzcs, PCBs and

dioxins/furans.
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TABLE 2-16

CBEHICALS DETECTED IN THE DRATRAGE DITCH SEDINERTS AND AERO CREEX SEDIHEE&S(C)

Phenol

PPCHL BROTHERS LARDFILL, FAARA, ERE YOEK
Range of
Sample
Frequency Quantitation Range of Detected Background
Chemical of Datection Limit Concentration Concentrations
(a)(e) (b)(e) (b) (b)(d)
VOLATILES
Acetone 3729 13-2%0 15-240 20
Benzene 1729 6-45 15 <30
Chlorobenzene 3729 6-45 5.5-87 a0
Methylene Chloride 6/29 22-140 7-120 6
1,2-Dichlorobenzene /17 370-11,000 10-95 <,000
1,4-Dichlorobenzene 6/29 370-11,000 17.70 2,000
SEXMIVOLATILES
Acenaphthene 10/21 370-11,000 14~220 2,000
Acenaphthylene 15729 370-1,500 29-680 <2,000
Anthracene 20/29 640-11,000 18-3,100 440
Benzo(a)anthracene 21729 370-3,100 47-1,200 1,500
Benzo(b/k)fuoranthene 22/28 370-11,000 340-5,700 2,900
Benzo(a)pyrene 20729 370-11,000 59-1,300 1,300
Benzo(g,h,i)perylene 20/29 370-11,000 57-3,800 s80
Benzoic Acid 5/29 1800-53,000 79-770 9,600
bis(2-Ethylhexyl)phthalate 18/29 370-1,500 190-4,200 780
Butylbenzylphthalate 3/29 370-11,000 23-53 <2,000
4-Chloro-3-methylphenol 1729 370-11,000 11 <2,000
 Chrysene 20/29 370-1,500 55-2,900 1,300
Dibenzo(a,h)anthracene 15729 370-11,000 60-2,300 <2,000
Dibenzofuran 8/29 370-11,000 15-2,500 <2,000
Diethylphthalate 18/29 430-11,000 15-8,200 <2,000
Dimethylphthalate 2/29 370-11,000 26140 <2,000
Di-n-butylphthalate 15729 370-11,000 33-160 <,000
Di-n-octylphthalate 1/17 370-11,000 32 <2,000
Fluoranthene 25/29 370-1,500 81-5,800 3,100
Fluorene 14729 370-11,000 16-320 <2,000
Indeno(1,2,3-cd)pyrene 17729 370-11,000 150-3,700 730
Naphthalene 1729 370-11,000 180 <2,000
N-Nitrosodiphenylamine 4/29 370-11,000 45-1,900 <2,000
Phenanthrene 23729 370-1,500 34-2,900 1,800
Pyrene 25/29 370-1,500 96-5, 400 2,700
2/29 370-11,000 74-76 <Z,000




TAHLR 2-16 (Cant’d)

Range of -
Sample
. Prequency Quantitation Range of Dotected Background
' Chemical of Daetection - Limit Concentration Concentrations
(a)(e) (b)(e) (b) (b)(d)
2,3,4,6,7,8-BxCDF - 5/8 0.19-2:6 ~ 0.00057-0.0038 <0.0016
1,2,3,7,8,9-8BxCDF 4/8 0.18-0.94 0.0013-0.0058 <0.00067
BpCDFs (total) . : 8/8 - 0.0017-0.055 0.015
1,2,3,4,6,7,8-BpCOF 8/8 - 0.00038-0.020 0.0059
1,2,3,4,7,8,9-BpCDF . 4/8 0.17-1.6 0.00083-0.018 <0.00045 .
OCDF . 8/8 - 0.0019-0.091 0.014
TCOD (total) : 7/8 0.21-  0.0037-0.020 0.0049
2,3,7,8-TOD 6/27 0.21-0.77 ~ 0.00045-0.0018 0.00046
.- PeCDDs (total) 8/8 - - 0.00025-0.028 0.0057
1,2,3,7,8-PeCDD , 5/8 0.55-0.68 0.00025-0.0017 <0.00075
BxCDDs (total) 8s8 - 0.0021-0.046 0.016
12,3,4,7,8-BExCDD o 4/8 0.26-0.73 0.00047-0.0015 <0.00042
,2,3,6,7,8—ExCDD 6/8 0.26-1.1 0.0014-0.004 <0.0018
v2,3,7,8,9-BExCDD 6/8 0.41-2.6 0.00054-0.0044 © <0.0023
pCDDs (total) 8/8 ' - 0.008-0.130 0.043
y2,3,6,6,7,8-BpCDD 8/8 - 0.0043-0.066 0.034
0CDD : ' 8/8 - 0.035-0.460 0.120

NA - Not available. This data vas collected by NYSDEC, detection limits vere not provided.

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

(b) Organic chemical concentrations and dioxin/furan concentrations are in pg/kg;
inorganic chemical concentrations are in mg/kg.

(c) Seventeen samples were collected from Aero Creek. All samples vere analyzed for
' volatiles, semivolatiles, pesticides and PCBs. Only tvo samples were analyzed for
inorganics, 8 samples vere analyzed for dibenzofurans (TCDF) and dioxins (TCDD)
- (several isomers) and 9 samples vere analyzed only for the 2,3,7,8 isomer of TCDF and
TCDD.

(d) Background data vere collected from sediment sample SE-1, west of Transit Road;
. sediment sample SE~14, an intermittent stream east of Aero Lake; and residential soil.

sample SSS-55 for d:ox1ns/furans

(e) Detectlon limits for Aero Creek sediment samples not available.



TABLE 2-16 (Cont’d)

mwmmmmmmM‘mmmmmmm
PPUIL BROTHERS LANDFILL, CHEEKIUWAKA, REY YOEK ‘

Range of
: Sample
Frequency Quantitation Range of Detected Background
Chemical of Detection = Limit Concentration Concentrations
(8)(c) (b)(e) (b) (b)(d)
PESTICIDES/PCBs
© Aroclor 1242 1729 99-670 7 <96
. Beta-BHC k750! 10-67 19-62 13
DDT 1/9 20-130 520 <19
Gamma-Chlordane 1712 99-670 5.3 <96
INORGANICS
Aluminum 11711 - 5,580-12,200 7,030
Antimony 5711 9.3-18.2 8-15 8.7
- Arsenic 13713 2.8-29 3.5
Barium 13713 - 46.9-280 54.8
Beryllium 11711 - 0.36-0.89 0.46
Cadmium 12/13 0.9 1.7-6.2 2.3
Calcium 11711 - 5,230-98,300 67,400
Chromium 13713 - 5.1-45.1 13.2
Cobalt 11711 - 1.8-14.2 4.6
Copper 13713 - 11.4-107 27.8
Iron 11711 - 10,200-37,200 10,800
Lead 13713 - 11.5-1,180 131
Magnesium 11/11 - ©1,470-27,500 14,900
Hanganese 13713 - 111-1,100 313
Hercury 9/13 0.13-0.21 0.2-0.6 <0.13
Nickel 11/11 - 5.7-117 12.8
Potassium 10/10 - 368-2,830 1,060
Selenium 2/11 0.61-4 0.85-0.93 <0.6
Sodium 11/11 - 201-3,770 545
Vanadius 11711 - 10.9-33.4 14.6
2inc 13/13 - 48.4-910 165
Cyanide 3/11 1.3-2.2 1.1-10 <1.3
DIOXINS/FURANS
TCDFs (total) 8/8 - 0.0032-0.077 0.0078
2,3,7,8-TCDF 12717 0.19-0.57 0.00053-0.0042 0.00086
PeCDFs (total) 8/8 - 0.00071-0.047 0.0068
1,2,3,7,8-PeCDF 5/8 0.62-1.0 0.00014-0.0022 <0.00063
2,3,4,7,8-PeCDF 8/8 - -~ 0.00027-0.0039 <0.0011
HxCDFs (total) 8/8 - 0.0018-0.049 0.011
1,2,3,4,7,8<BExCDF 8/8 - 0.00027-0.0068 <0.002
1,2,3,6,7,8-BxCDF 4/8 087-1.1 . 0.00044-0.0025 <0.00071




TABLR 2-17

CERB{ICALS DETECTED IN AERO LARE SEDOENTIS
PPOHL EROTHERS [ARDPILL, CHEERTOUAGA, FBY YO

'Range of

3/3

- Sample
Prequency  Quantitation Range of Datected Background
Chemical . of Detection Limit Concentration Concentrations
: "~ (a) () (b) (b)(c)
VOLATILES
Acetone 2/3 12 62-360 20
2-Buytanone 1/3 12-16 54 <60
Hethylene chloride 3/3 - 13-54 <26
INORGANICS
Aluainum 3/3 -— 4,670-11,200 7,030
Arsenic 3/3 -— 1.8-5.9 3.5
. Barium 13/3 - 43,3-117 54.8
" Beryllium 3/3 -— 0.26-0.44 0.46
Cadnmium 2/3 1.3 1.3-4.7 2.3
Calcium 3/3 -— 4,850-66,000 67,400
Chromium 3/3 — 8.3-18.6 13.2
Cobalt 3/3. - 4.6-7 4.6
Copper 3/3 — 10.7-26.1 27.8
Iron 3/3 - 8,870-19,800 10,800
Lead 3/3 — 10.2-73.6 131
Hagnesium 3/3 - - 2,190-16,500 14,900
Manganese 3/3 — 129-438 313
Nickel - 3/3 - 9.3-20.3 12.8
Potassium 3/3 - 409-1,810 1,060
Silver 2/3 0.79 1.2-1.7 <0.78
Sodium 3/3 . 177-585 545 .
Vanadium 3/3 - 10.6-22.8 14.6
Zinc . — 55.2-145 165

(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/kg and inorganics are in mg/kg.

(¢) Background data from 2 stream sediment samples (SE-1 and SE-14) north of Area B.



TABLE 2-18

CHEXICALS DRTECTED IN ELLICOTT CREEX SEDIMENTS
PFOHL BROTEERS LANDFILL, CHEEXKIOWAGA, KEV YOEK

Range of
Sample
Prequency Quantitation Range of Detected Background
Chemical of Detection Limit Concentration Concentrations -
(a) {b) (b) (b)
VOLATILES
Acetone 2/5 13 . 24-50 240
Chlorobenzene 3/5 5 13-20 Qb
Trichloroethylene 2/5 - 8-9 9
SEMIVOLATILES
Acenaphthylene 1/5 400-1,000 63 <1,500
Fluorene 1/5 400-1,000 16 33
Diethylphthalate 2/5 400-1,000 21-28 35
Phenanthrene 2/5 400-1,000 42-200 230
Anthracene 2/5 400-1,000 14-89 93
. Fluoranthene 3/5 870-1,000 B1-420 340
Pyrene /5 870-1,000 91-290 200
Chrysene 2/5 400-1,000 61-170 170
Benzo(a)anthracene 2/5 400-1,000 54-130 120
bis(2-Ethylhexyl)phthalate 2/5 400-1,000 800-950 1,600
Benzo(b,k)fluoranthene /38 870-1,000 28-73 370
Benzo(a)pyrene 2/5 400-1,000 53-94 140
Indeno(1,2,3-cd)pyrene 2/5 400-1,000 41-170 273
Dibenz(a,h)anthracene 1/5 400-1,000 17 257
Benzo(g,h,i)perylene 2/5 400-1,000 £3-220 130 .
DIOXINS/FURANS
2,3,7,8-TCDF 1/5 - 0.56-1.4 -
INORGANICS
Aluminum 3/3 - 5,120-9,010 7,030 (d)
Arsenic 5/5 - 2.2-7.4 9.5 (¢)
Barium 5/5 - 21.9-301 271 (c¢)
Beryllium 3/3 - 0.33-0,57 0.46 (4)
Cadmium 4/5 0. 0.33-3.7 3.1 (c)
Calcium 3/3 6,480-14,000 67,400 (4)
Chromium 578 - 4.9-14 35.6 (¢)
Cobalt 3/3 - 4.7-5.7 4.6 (d)
Copper 5/5 - 13.4-2,160 68.9 (c)
Iron 3/3 - 12,600-14,500 10,800 (d)
Lead s75 - 14.8-51 462 (c)




TABLR 2-18 (Cent'd)

mmmmmmm
PFOAL FROTHERS LAKDFILL, CBEERIOW

Range of

_ Sample
_ Frequency Quantitation Range of Detceted . Background

Chemical of Detection Limit Concentrution Concentrations
(a) (b) (b : (d)

Hagnesium . 373 - 2,820-5,6%0 14,900 (&)
Hanganese _ 5/5 - 130-311 284 (e)
Hercury 5/5 - 0.10-0.25 0.57 (¢)
Nickel /3 - 14,2-18.7 12.8 (d)
Potassium ' 3/3 - 456~1,210 ' 1,060 (&)
Sodium ‘ : 3/3 - 130-144 545 (d)
Vangdium s 3/3 - 13.1-1¢6 14.6 (d)
- 61.2-144 315 (¢)

Z2inc 5/5

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

reJected)

(b) Organic chemical concentrations are in ug/kg; inorganic chemical concentrations are in
‘ mg/kg, and dioxins/furans are in ng/kg (ppt). ,

(c) Background data from 3 upgradient Ellicott Creek samples collected by CDY 12/90 and
NYSDOB 6/90 (SE17-001, STR-19 and STR- 20) See text for discussion.

(d) Background data from 2 stream sediment samples (SE-1 and SE-14) north of Area B
collected by CDH 1987. See text for discussion.



CEEMICALS DRTBCTED IR DRATRAGE DITCH SURPACR UATERS

TABLE 2-19

PPOHL BEOTHERS LANDFIIL, CEEERTONAGA, MEV YORK

Range of
Sample :
Frequency Quantitation Range of Detected Background
Chemical of Detection Limit Concentration Concentrations

(a) (b) (b) () ()
VOLATILES
Acetone 1711 10-17 18 <10
Chlorobenzene 1/11 5-10. 10 <5
1,2-Dichlorobenzene 1/11 10 4 Q0
1,2-Dichloroethylene 3711 5 3-6 <S
SEMIVOLATILES
2,4-Dimethylphenol 1711 10 4 <10
Di-n-octyl phthalate 1/11 10 14 <10

" INORGANICS

Aluminum 10710 — 33.7-1,0%0 77
Arsenic 3/10 2.2 3.1-3.7 Q.2
Barium 10/10 —_— 18.8-393 77
Beryllium " 1/10 0.4 0.46 <0.4
Cadmiun 5/10 3.5 5-13.8 <3.5
Calcium 10/10 -— 56,800-233,000 99,000
Cobalt 1710 2.8 3 2.8
Copper 10710 -— 5.4-26.8B 6.8
Iron 10/10 —_ 294~4,000 507
Lead 8/10 2.1 2.1-20.1 10.6
Magnesiun 10/10 — 15,000-43,000 25,300
Manganese 10/10 — 54.3-427 244
Mercury - 3/10 0.2 0.25-0.3 <0.2
Nickel 1/10 12.8 13.8 <12.8
Potassium 210710 -— 1,680-24,200 2.740
Sedium ©10/10 — 19,000-269,000 308,000
Vanadium 2/10 2.4 3-3.6 <2.4
Zinc 10/10 —_— .17-98.6 33.3

(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 vas

rejected).

(b) Organics are in ug/l and inorganics are in ug/l.

(¢) Background data from surface vater samples S¥-1 and Sv-14 wvere collected from the
vestern side of Transit Road ditch and an intermittent stream east of Aero Lake (same

locations as SE-

1 and SE-14).



TARLE 2-20

CHE{ICALS DETECTHD IN ASR0 LARB Sﬂi?&gg BAEES
PPUHEL EROTHERS LANDPILL, CHEEGOUARA, &5 YO

Range of Sample ‘ _
Prequency Quantitation Range of Detected Background
© Chemical of Detection Limit Concentrntion Concontrations
: (a) (b) (b) (b) (<)

SEMIVOLATILES
bis(2-Ethylhexyl)

phthalate o 1/3 ~ 50-55 _ 22 <10
INORGANICS®
Aluwinumn 3/3 - 58.2-62.2 7
Barium ' 3/3 -— 93.6-96.4 _ 77
Cadmium ~ 173 1.5 : 6 - &3.5
Calcium - 3/3 —_— 57,100-59, 300 115,000
Copper ' 3/3 — : 3.7-6.7 6.8
Iron 272 — 148-187 - 507
‘Lead ' 2/3 2.6 2.5-3.9 10.6
Hagnesium 3/3 — - 14,300-14,900 25,300 -
Hanganese 3/3 - 18.1-19.9 264
Mercury - 373 - 0.25-0.48 <0.2
Potassium /3 — - 3,540-4.090 2,740
Sodium : 3/3 -— 132,000~138,000 308,000
Zinc 3/3 — 11-18.3 33.3

(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/l and inorganics are in ug/l.

(c)->8ackground data from surface vater samples SVU-1 and SV-14 vere collected from the
" vestern side of Transit Road and an intermittent stream east of Aero Lake (same
locations as SE-1 and SE-14).

w

Tar
1.
Lot
3



TARLE 2-21

CBEMICALS DETECTED IN LEACHATE SEEPS
PFOHI, BROTHERS LANDFTLL, CHREXTOVAGA, NEY YORK

Range of
Sample
o Frequency  Quantitation Range of Detected Background
Chemical of Detection Limit Concentration Concentrations
(2) )] (b) . (b)(e)

VOLATILES
Benzene 5719 2 -8 Q
Chlorobenzene 9/38 3.7-10 2-110 <3.7
Chloroethane 2/19 - 5.9 11-31 <5.9
1,2-Dichlorobenzene 4/38 10-40 17-18 &)
1,3-Dichlorobenzene 3738 1040 4-89 - <5
1,4-Dichlorobenzene 3719 1040 2-6 <S
1,1-Dichloroethylene 3/19 1.1 2.3-4.9 1.1
1,2-trans-Dichloroethylene 2/19 1.6 64-85 1.6
Ethylbenzene 1/19 k) 6 <3
Trichloroethylene 1719 1.4 2.2 <l.4
SEMIVOLATILES
Benzoic Acid 1/19 50-100 . 22 <50
2,4-Dimethylphenocl 2/19 10-40 30 <10
Phenol 2719 1040 7-10 <10
Dibenzofuran 2719 10-40 20-63 <10
bis(2~Ethylhexyl)

phthalate 5719 6-20 9/60 25
Di-n-octyl phthalate 2/19 -~ 1040 ’ 9-11 Q0
Benzo(b)fluoranthene 1/19 1040 7 <10
Benzo(a)anthracene 1/19 1040 5 <10
Benzo(b)pyrene 1/19 10-40 5 <10
Chrysene 1/19 10-40 5 Q10
Fluoranthene ‘ 3719 10 3-9 <10
Fluorene 1/19 1040 2 <10
Phenanthrene 2/19 10-40 2-5 <10
Pyrene 3/19 10 3-11 <10
PESTICIDES/PCBs
Aldrin 2719 0.005-0.05 0.0074-0.0081 <0.05
Dieldrin 4/19 0.01-0.1 0.0032-0.02 <0.1
jojals) 1/19 0.01-0.1 - 0.011 <0.1
Endrin ' 1/19 0.02-0.1 0.028 <0.1
Endosulfan II 3/19 0.01-0.1 0.032-0.0% <0.1




TARLE 2-21 (Cont'd)

Range of
Sample :

1 Frequency - Quantitation Range of Detected Background

Cheaical of Detection Limit Concentration Concentrations:

\ (=) L)) &) (b)(ec)
INORGANICS
Aluminum 19/19 - 39.8-303,000 227
Arsenic 12719 2.2 . 3.5-16.7 Q.1
Barium . 19/19 —_ ~ 80.3~10,000 35.5
Beryllium 4/19 0.4 0.66-14.8 <0.1
Cadmium 16/19 3.5 3.7-122 4
Calcium 19/19 —  145,000-603,000 116,000
-Chromium 15/19 3.4 3.5-426 : <3
Cobalt 10/19 2.8 3.4-157 <4.2
Copper 19/19 — : 13.9-784 14.8
Iron 10710 —  44,000-494,000 2,140
Lead @ - . 19/1% —_— - 6.7-1,640 5.9
Hagnesium - 19/19 —_ 26,500-165,000 35,600
Hanganese . 19/19 —_ 123-16,100 1,670
Hercury 18/19 0.2 0.75-4.7 <0.2
Nickel 14719 12.8 20.4-521 20.00
Potassium 19719 -— 5,500-54,200 3,350
Selenium 2/19 2.4-24 12-12.8 <2.3
Silver 9/19% 3 3.4.16.6 <2.8
Sodium 18/19 — 16,600-209,000 130,000
Vanadium 6/19 - 2.4 33-471 <3.2
Zinc 18/18 - 66-8,270 5.9
Cyanide 3710 10 18-31 <10

(a) .The frequency of dgtectidn is the number of times the chemical was detected over the
-, number of samples analyzed, including duplication, analyzed for that parameter (this

~does not include the data that vere rejected).
- benzenes, the denomenator is equal to the number of samples times the number of

- analysis performed.

(b) Organics are in ug/l and inorganics are in ug/l.

c)j Background data derived from upgradient vell MW-6S.

For chlorobenzene and the dichloro-



TABLE 2-22

CHEMICALS DETECTED IN ELLICOTT (REEX SURPACE VATERS
PFOSL EROTHERS LANDFILL, CHEERTOUWAGA, NEY TUBK

Range of
- Sample
Prequency Quantitation Range of Datected Background
Chemical of Detection Limit Concentration Concentrations
(a) (b) (b) (b)

SEMIVOLATILES
Di-n-butylphthalate 2/3 10 ' 1 6(c)
Bis(2-ethylhexyl)phthalate 2/3 10 11-17 13(c)
INORGANICS
Aluminum 171 - 190 77(d)
Barium | 3/3 - 38.5-870 670(¢)
Cadmium 2/3 . 5 8.6-9 B(c)
Calcium 1/1 - 133,000 115,000(d)
Copper 1/3 25 6.7 <25(ce)
Iron 171 - 46 507(d)
Lead 1/3 5 4.8 <S(e)
Magnesium 1/1 - 16,600 25,300(d)
Hanganese 3/3 v - 37-46 37(c)
Potassium 1/1 - 2,840 2,740(d)
Sodium 1/1 - 33,600 308,000(4)
Zinc 173 20 ' 48 59(c)

(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 was
rejected).

(b) Organic and inorganic chemical concentrations are in ug/l.

(¢) Background data from 5 upgradient Ellicott Creek samples (SV-17-001, SW-18-001,
SW-19-001, SWT—45 and SWT-46). See text for discussion.

(d) Background data from 2 stream samples (SV-1 and SW-14) north of Area B. See text for
discussion.



TABLE 2-23

CESICALS DRTECTED IN THR BEDROCK AQUIFIRR
PFOSL EROTHERS LAROVILL, CHEEQUIACA, KET YK

Range of
o Sample
A Froquency Quantitation Range of Dotoeted Background
Cheaical of Datection Limit Concentrution Concentrations
: __(a) (b) (b) (b)(e)
VOLATILES
Benzene 1715 2.0 23 Q
Chloroéthane . 1/15 5.9 3.7 <5.9
1,1-Dichloroethane 1/15 1.1 4.1 .
1,2-trans-Dichloroethylene 1714 1.6 9.2 1.6
Toluene 113 3.0 3 &
SEM{VOLATILES
Benzoic Acid 1710 S0 8 <&0
Phenol 1710 10 16 <10
bis{2-Ethylhexyl)
phthalate 9/12 16-24 342 <3
PESTICIDES/PCBs .
Aldrin 1711 0.05-0.25 0.05 <D.05
INORGANICS
Aluminum 11711 - 36.1-1,630 326
Antimony 1711 24-53.1 35.1 <53.1
Arsenic 5/11 1.9-2 2.6-4.7 <2
‘Barium - 11/1] - 26.9-240 60
Cadmium 6/11 1.3.6 1.1-4.2 4
Calcium 11711 - 30,300-244,000 118,000
Chromium 10/11 1 2.4-728 191
. Cobalt 1711 2-4.2 : 7.1 . 6.2
Copper 8/11 1-2.6 3.7-28.4 13
Iron 11/11 - 161-5,270 1,200
Lead S/9 2 2.3-6.8 <2
Hagnesium 11/11 - 15644, 400 26,700
Manganese 7/8 0.5 - 5.9-428 17.3
Mercury . 1/8 0.2 0.48 <0.2
Nickel " 7/11 10.7-20" 17.46-198 33
Potassium 11711 - 2,670-23,300 5,110
Silver 1711 2-2.8 2 Q.8
Sedium 11/11 .- 34,300-354,000 127,000
Vanadium 4/11 1-3.2° 1.4-35.3 3.2
Zinc 8/8 . - 1.1=4.4 "R"

(a) The frequency of detection is the number of times the chemical wvas detected over the

number of samples analyzed

rejected).

(») Organics are in ug/l and inorganics are in ug/l.
(¢) Background data from MY-6D located offsite of Area A east of Transit Road.

for that parameter (this does not include data that vas



TABLE 2-24 (Cont’d)

CHEMICALS DETRCTED IN THE UNCONSOLIDATED AQUITER
PPOEL EROTHERS [ANDFILL, CHEERITOWAGA, NEY TORK

Range of
. ~ Sample '
Frequency Quantitation Range of Detected Background
Chemical of Detection Limi¢ Concentration Concentrations

(a) (b) (b) {b)(c)
Calcium 26/26 - 28,200-593,000 116,000
Chromium 22/26 1-3 2-196 A3
Cobalt 7726 2-5 2-46.9 <.2
Copper 26/26 - 2.7-3,070 14.8
‘Iron 26/26 - 160-176,000 2,140
Lead 20021 2 2.8-369 5.9
Magnesium 26726 - 20,300-203,000 35,600
Manganese 26/26 - 62.1-3,450 1,670
Hercury 6/26 0.2 0.23-3.3 <0.2
Nickel 16/26 10.7-23 11.8-141 13.1
Potassium 26/26 -~ 761-83, 500 3,350
Silver 7/26 2-3 2.1-23.7 <2.8
Sodium 26/26 - 12,700-287,000 130,000
Vanadium 18726 1-4 1.4-124 <3.2
Zinc 17/17 - 7.5=1,4%0 9.9
Cyanide 1725 10-20 30 <10

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

rejected).

the number of samples times the number of analyses performed.

(b) Backgrgund data derived from MY-6S.

For chlorobenzene and the dichlorobenzenes, the denomenator is equal to



- TABLE 2-24

CERMICALS DETECTED IN THE UNCONSOLIDATED AQUIVIR

PPOHL EROTEERS LARDTILL, CHEEXIOUAGA, N&H YUK

Range of
\ Sample _
: " Prequency Quantitation Range of Datected Background
" Chemical of Datection Limit Concentratica Concontrations
(a) (b) (b) (b)(e)
VOLATILES
Benzene 4731 2.0 2.7-290 <2
Chlorobenzene 2/58 3.0-3.7 1,200-11,000 aQ
Chloroethane 1731 5.9 €00 <S.9
1,3-Dichlorobenzene 1/56 5.0-100 82 <5
1,4-Dichlorobenzene - 3/56 5.0-100 2-2460 <S5
1,2-Dichlorobenzene 1/50 5.0-100 4 <
1,1-Dichloroethane 2721 S 1. 5.6-4,%00 <1.1
1,1.Dichloroethene 1/31 1.8 240 .8
1,1,1-Trichloroethane 2/31 1.3 26-15,000 <1.3
Toluene ’ 3/31 3.0 4,143 <3
Xylenes (m-, p-) 1731 3.0-6.0 400 <43
SEMIVOLATILES
Bernzoic Acid 1712 50-500 3 <50
2-Chlorophenol. 1711 10-100 13 <10
2,4-Dimethylphencl 2/11 10-50 630-940 <10
2-Methylphenol 1711 10-50 72 <10
4-Methylphenol 1711 10-50 75 <10
Phenol ' 2711 10-50 6~4 , 000 <1¢
Dibenzofuran - 2727 10-100 15-20 <10
Bis(2~-ethylhexyl) ,
phthalate - : 11726 10-100 3-840 25
Di-n-octyl phthalate 3727 16-100 30-73 <10
Di-n-butyl phthalate 1727 10-100 2 <10 -
Butyl benzyl phthalate 1/27 10-100 150 <10
PESTICIDES/PCBs
Endosulfan II 1/24 0.05-0.1 0.69 <0.05
Aroclor-1232 2/21 0.5 110 <0.5
INORGANICS
Aluminum 26/26 - - 59,5-74,000 227
Antimony 2/26 26-53.1 24,433 G311
Arsenic 16/26 1.9-2 2.3-22.3 2.1
Barium 26726 - 52.2-1,530 35.5
Beryllium 3/26 0.1-1 1.5-1.7 <1.0 .
1-4 1.3-12 4

Cadrium

10726




TABLE 2-23a

PCBs/PESTICIDBES AND HERCURY DETECTED IR FISH

COLLBCTED FROM BLLICOTT CREEK - AMHERST

PPOBL, BROTHERS LANDFILL, CHEEXTOVAGA, NEV YORK

Frequency of Arithmetic
Location/Coampound Detection Range Mean
(a) (ug/g) (ug/g)
ELLICOTT CREEK - AMHERST
Aroclor - 1016 12713 0.01-0.02 0.0096
Aroclor - 1254 13713 0.05-0.33 0.12
Aroclor - 1260 13713 0.03-0.29 0.85
DDT 13713 0.0005-0.0091 0.0036
DDE 13/13 0.0062-0.0622 0.0034
DDD 13/13 0.0031-0.0349 0.015
Alpha - Chlordane 13713 0.001-0.0101 0.004
Gamma - Chlordane 11713 0.001-0.0045 0.0019
Oxychlordane 13/13 0.001-0.005 0.0018
Transnonachloer 13713 0.0022-0.0195 0.0086
Heptachlor epoxide 11713 0.001-0.0038 0.0015
Hirex 1713 0.001 0.007
Endrin 6/13 0.001 0.0074
Dieldrin 13713 0.001-0.0140 0.0046
Hexachlorobenzene 3713 0.001 0.0006

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.



TABLE 2-25b

PCBa/PRSTICIDES AND HERCURY DETECTED IN PISH
COLLBCTED FROM BLLICOTY CREEX - AIRPORT
PPOHL BROTHERS LANDFILL, CHEEXTOUAGA, KEY YORK

Frequency of Arithsatic
Ldcation/Compound Detection Range Hoan
(a) (ug/g) (ur/g)
ELLICOTT CREEK - AIRPORT

Aroclor = 125471260 6/6 0.026-0.232 0.095
- Alpha - BEC ' NA NA NA
Beta - BHC NA NA ‘NA
Gamma - BEC (lindane) NA NA NA
Delta - BEC NA 4 NA NA -

DDT 4/6 0.004-0.008 0.0047
DDE 6/6 0.01-0.0356 0.0333
- DDD ‘ 4/6 0.002-0.015 0.0067
Alpha - Chlordane 176 0.006 0.0031

~Gamma - Chlordane 0/6 <0.005 -
Oxychleordane ' 0/6 - €0.005 -
Transnonachlor 4/6 0.008-0.013 0.008
Beptachlor epoxide .NA | NA NA
Mirex ©0/6 <0.002 -
Endrin NA NA NA
Dieldrin 0/6 <0.005 -
Hexachl(ctobenzene | 0/6 <0.002 -
Hercu:f 376 0.133-0.177 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 were not analyzed for this

chemical.



PN

TABLR 2-25¢

PCBg/PBRSTICIDBS AND MERCURY DETBCTED IN FISH
COLLECTED FROM ELLICOTT CREEX ~ BOVHANSVILLE
PPOHL BROTHERS LANDPILL, CHEFXTOYAGA, NEY YOEK

Frequency of - Arithmetic
Location/Compound Detection Range - Hean
(a) (ug/g) (ug/g)
ELLICOTT CREEK - BOWMANSVILLE
Aroclor - 1016 8/9 0.01 0.01
Aroclor - 1254 9/9 0.04-0.10 0.07
Aroclor - 1260 9/9 0.04-0.08 0.051
Aroclor - 1054/1260 2/3 0.041-0.124 0.0583
DDT ' 12712 0.001-0.008 0.0025
DDE 12712 0.001-0.0242 0.0109
o]ole) 9/12 0.0017-0.0070 0.0028
Alpha - Chlordane 9/12 0.001-0.0025 0.0019
Gamma - Chlordane 9/12 0.001-0.0019 0.0013
Transnonachlor 10712 0.0017-0.009 0.0026
Heptachlor epoxide. 5/9 0.001 0.00078
Endrin 5/9 0.001 0.00078
Dieldrin 5712 0.001%-0.0024 0.0019
Mercury 373 0.088-0.357 0.191

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.



TABLE 2-23d

PCBs/PBSTICIDEBS AND NERCURY DETECTED IN PISH
COLLECTED FROM TRIBUTARY 118 TO ELLICOTT (REEK
PPOEL BROTEERS LANDFILL, CHEEKTOVAGA, NEV YORK

‘ - Frequency of Arithmetic
Location/Compound Detection Range . Mean
_ (@ (ug/g) (ug/g)
TRIBUTARY 118 TO ELLICOTT CREEK |
Aroclor - 101671248 | 1/4 0.121 0.0378
- Aroclor - 1254/1260 476 0.0028-0.165 0.098
Alpha - BEHC NA(b) NA NA
Beta - BHC o : NA NA NA
Gamma - BEC (lindane) NA NA  NA
Delta - BEC . NA NA NA
DDT - . /4 .. 0.002 0.0013
DOE . 4/4 0.003-0.021 0.011
oD 3/4 0.002-0.006 0.0035
Bepiachloq epoxide " NA 1 NA NA
'Endrin NA NA NA
Mercury o1/ ' 0.055 0.0323

- 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

‘chemical.



TABLE 2-26

PCB3/PRSTICIDRES AND MERCURY DRTBCTRED IN FISH
COLLECTED FROM AKRO LAKE
PPOHL BROTHERS LANDFILL, CHEEXTOVAGA, NEV YO&K

)

, Frequency of Arithmetic
Location/Compound Detection Range Hean
(2) (ug/g) (ug/g)
AERO LAKE
Aroclor - 1016 8713 0.01-0.05 0.0119
Aroclor - 1254 13/13 0.02-0.17 0.07
Aroclor - 1260 13713 0.04-0.033 0.13
Aroclor - 1254/1260¢%) 5/5 0.097-0.393 0.22
Alpha - BEC 2/13 0.0013-0.0021 0.00069
DDT ‘ 11/18 0.001-0.0033 0.00126
DDE 18718 0.0036-0.046 0.019
pDD 18/18 | 0.0027-0.0369 0.009
Alpha - Chlordane 10/18 0.001-0.0019 0.00142
Gamma - Chlordane 4/18 0.001-0.0023 0.00148
Oxychlordane 4/18 0.001-0.0018 0.00122
Transnonachlor 13/13 0.001-0.0029 0.0019
Beptachlor epoxide 4/13 0.001-0.0062 0.00125
Mirex ] " 3/18 0.001 0.00128
Dieldrin 7/18 0.001-0.0017 0.00133
HBexachlorobenzene 2/18 0.001-0.0036 0.00084
Hercury 1/5 0.176 0.0552

(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) PCB data collected 7/B7 - B8/87 vere reported as Aroclor 1016/1248 and

Aroclor 1254/1260. .



TaLE 2-27

PCH /PESTICIDES DETECTIED 1IN
FiSH COLLECTED FROA HKEW VORX STAIE LAKES (o)

Avg. ¥ avg. poT Avg. Dlolde in Avg. Erur b Avg. [1:8:]
Lcho ond Doto Ploh #CD Bengo (14 Qeng Diobarin Qcngo Endrin Renco Ko Acng
CaupifB LAXR
19C0 [ 879 4 4.44 1.37-9.18 G.17 0.09-0.34 0.01 <.01~0.12 <G .01 - <0.01 -
1008 or 9 2.n 0.24-4.14 0.22 6.02-0.1 0.01 <9.01-0.01 Q.01 <Q.01-0.0 <0.03 -
b S ) af 2 2.84 0.40-2.20 0.32 8.05-6.2 .03 <6.01-0.0% - 0.01 <0.01-0.0t <Q.04 -
CaNMDIAGUA LAXE '
1900 oy 1 0.087 - 0. - <p.01 - <G.01 <0.01 - <0.0 <0 0%
100 [ 84 b] §.43 1.2-2.91 a.9r L T9-2.46 0.0t 0.01-0 02 «0.0t «<0.014 «<0. 0} <g.0\
iivedi} [ B¢ 43 1.49% 0.31-35.07 1.02 ©.38-2.42 0.02 <0.01-9.07 - -~ <0.01 -
31903 LE 20 .49 0.07-1.49 0.3 9.63-8.72 0.01 <0.02-0.0) <0.0} - <0.0} -
c .
1902 e ! 0.13 - 0.14 - <0. 01 - <0.01 ~ <0 0y -
1903 ;4 2 .14 0.12-0.17 0. .09 0.03-0.3 <0.08 - «0.0t ~ «0.0% -
1902 [ne 2 0.83 - 0.8% - <6.01 ~ <0.0% - <0.01 -
DERLXA
1900 ar ) 0.12 - 2.5 - 0.02 ~ <0.01 - <g ot -
8900 w3 B.44 0.08-3.97 6.20 2.04-19.7% 0.04 0.01-0.08 <Q.0% - <0.0) -
8933 LY-® '3 8.3¢ 0.19-0.42 3.43 1.63-4.918 0.03 - ' 0.21-0.04 ~ - «<0.01 -
fi}oe))] L3~ 4 @.49 0.22-0.07 6.23 2.16-14.%7 0.04 0.82-0.04 - - <001 -
8sL. 1901 LE-R 23 Q.33 6.0%-0.09 4.80 @.42-14.1\8 6.a2 <0.Q8-0.04 ~ - <0 .0t -
sTt. 18aDd Ly-P [ 0.41 0.16-0.F4 a.47 1.7-36.%¢ 0.02 8.64-0.00 .o~ - «0.01 -
199% Ly ar 8.2y . 0.04-0.32 - 2.%4 0.7-0.09 0.03 <0.08-Q.0} 0.08 <0.01-0.02 <p 01 -
ory. aso3 514 10 Q.19 0.11-0.38 2.20 0.54-3.03 8.0t <9.03-5.02 <«0.01 - «<0.03 -
CIBCA Lo
5900 ar 2 0.1} 0.12-0.1%4 0.19 ¢ 18-0 2 0.02 0.01-0 02 «@.0% - <p 0} -
gvoe Ly Q 8.4 0.1%-2.07 5.10 0.27-2.0/ 6.04 0.00-0.08 <0Q.08% - «g. 01 -
103D LY~ o 0.39 0.26-1.82 0.3 0.17-0.54 0.02 «<Q.01-0.0) - - <0.01 -
150D Ly 10 8.60 0.28-3.20 0.40 0.20-0.60 0.02 <0.01-0.03 - - <0 01 -
‘8809 LT a7 .40 0.08-3.0% 0.3 0.84-0.7% 0.03% <D.61-0.04 8.01 <D.0)-0.03 0.0V <0.03-0.0)
CAVUGA LaE ’
1900 AT 4 0.44 0.23-0.640 .15 0 14-0.4) oo 0.01-0.02 <0 o1 - <g U -
8803 % 3 27 0.7 0.23-12.06 0.20 9.04-0.0) 0.01 <0.03-0. 0 «0.01 - <0.01 -

(o) INSDEC 1907 : Concontratlons pro
LT ¢ Lcho Teauwt

AF » Oobdrrow Trout

KD o Lorpo ftouth Doos

07 » Oroch Treut

V2 © Yelloyo .

L7-F o iakag Yrot - Femolo

LI-0 » Lo Froun - Molo

PH-FISH

\n ug/gres {ppa)



TABLE 2-27 (continued)

PCBs /VESTICIDES DETECTED IMW

FISH COLLECTED FROW MEW YORK STAIE LAVES

" Avg Lindansg avg.

’ Avg. Hg avg Chlordane
Lehe end Dote Plok L indene Hangs tiron Ry R Chi or dore RQenss
 CAADICE LaxE
1960 LY 4 <0.01 - <0.01 - a.27 .16-0.34 0.G3 G.a3-a.08
1963 -1 ® - - - - ~ - 0.07 0.M-0.1
323 214 2 - - - - - - 0.04 0.02-0.048
CARAMD Y 2GUA S AKE
1960 By ' <p.0y <0.04 <0.01 - a.2s - 0.02 -
1900 Ly 3 «<9.0t «<0.88 «9.08 - 0.2 .28-0.54 0.08 0.05-0.16
1983 Ly 43 - - - - - - - -
1963 Ly 20 - - - - - - 0.09 0.02-0.26
CHAUTAUGUS LA
192 . e ) <g.01 - <D.01 - 0.] - 0.0} -
1902 : L4 2 <Q.01 - «3.08 - 0.69% .62-0.60 0.02 0.02-0.02
1982 == ] ] «g.01 - «9.01 - .43 Co- 0.02 -
GEARLA
1980 ar H <0.01 - <0.01 - 0.22 - 0.0) -
1908 Le 3 <8.08 - <0.01 - .3 .23-0.57 6.03 0.03-0.32
190} LTI-R 9 - - - - - - - -
13, 3] ir-7 4 - - - - - - - -
- DEC. 198) LT-W 23 - - - - - - - hd
o2C. 1982 LI-¢@ 1] - - - - - - - -
1989 . Ly 27 - - - - - - .11 0.04-0.24
oLy, 1589 -2} .1} - - - - - - Q.22 0.04-0.3¢6
CELECA LANE
1960 ar 2 «<0.01 - <0.01) - 0.16 .16-0.16 0.02 0.02-0.02
19860 [8'g 8 <0.0t - <8.01 - 0.43 .10-0.66 0.1 0.03-0.18
1993 Li1-8 ® - - - - - - .- -
1983 Lr-¢ 10 - - - - - - - -
1783 8 1 27 - - - - - - 0.06 0.01-0.13
CAYUGA LAXE
1980 Ly 4 <0.01 <0.01 - 0. 14 .26-0.48 0 ur 0.04-0 09
198% Ly a7 ~ - -~ -~ - Q.09 0.0)-0.28

(o) MYSDEC 1987: Concentrations are
In ug/sres (ppm)
LT ¢ Lahe Trout

KT & Ratrbow Yrout

s » Lergs Mouth Bose

87 » Broch Yraut

W = Yplleye .
LYI-FP = Leha Troul - Femaole
LE-8 ©» Lo Trautl - Nale



COLLECTED PROdd M2Y YORX STATE RIVERS (o)

TABLE 2-28

PCBs PESTICIDES DETECTED 1t FISH

avg. 292 Avg. ooT aAvg. Olcldrin Avg. Ends bn avg. [a=] )
Qlvwor cnd Dote Fich o Rengo oY fengo Dioctdrin Qonso Ends bn Renco Mo Rengo
MinGaA RINTTD CEELQY ESWMD ~
1998 &0 2 1.08 0.59-5.29 0.136 0.06-0.19 0.02 0.01-0.02 <0. 01 <0.0} <0.01 <0.01
191 car? a 2.9 2.04-D.4% ®.28 0.84-0.24 0.0 0.01-0.0% 0.01 <0.03-8.02 0.0} <0.01-0.00

Bolow lowloicn
1938 D 2 0.9 0.82-1.07 0.2 0.09-0.14 om 0.01-0.01 <0. 0} - <0.0v -
16308 CAR? 8 4.44 -~ 0.9¢ - Q.02 - 0.02 - ] 0.02 -
BAFFALD RIVER
t9co Ca? 2 6.7s 0.49-0.92 0.3 0.29-0.3 <0.01 <0.01 <« 0 - <0.0) -
19838 2] 2 a.4 0.38-0.4% 0.04 0.03-0.04 «<0.01 «0.0% <Q. 0t - <0.01 -
1903 CAR? 2 4.72 3.69-14.9% 0.3 8.446-0.680 0.0t 0.01-0.02 <0.01 -~ <0.01 -
1906 Carp ] 8.587 5.63 D.04 - <0.01 - <0.01 -
21504 _ £ 8 8.7 0.3 0.0t - <0.01 - <0.01 -
Dfatnn QIVEDR LBMEISTON
1904 S0 2 3.16 2.09-4.2% 0.38 0.22-8.55 0.02 0.01-0.02 <0.01" ~ <y Ul -
3534 . [P ] .23 - , 0.32 - «0.01 - «0.01 -~ <0.01 -
TCMAMADA CREE ABOVE VLD
1909% o] 2 0.27 0.26-0.28 0.02 0.01-0.02 <0.0t1. - <0.0% - <0. 01 -
19093 e 2 8.92 0.04-3.00 0.62 0.07-0.10 «0.0t - <0.08 -~ <0.0% -
Dolow (P

1983 2] 2 6.3 0.29-0.32 0.01 0.01-0.01 «<0.01 ' <0Q.01% <0 Ot
1508 ED 2 0.7% 0.64-8.06 0.048 ©.0%-0.04 <0.01% «0.01} <0.01%

(o) MYSDEC 1907 : Coxenirotlons “oro \a %/m’csl‘(p;m).

SO o Sanll couth boso
7S o Pusph insood

00 o Draaoy bulltned
X 2 Dech Dooo

Cerp ° Corp

PH-DWIS

"‘—./



TABLE 2-28 (contim:md)

PCBs /PESTICIDES DETECTED (¥ FiSH
COLLECTED FRod MEY Y0RK STATE RIVERS (o)

.

Avg Lindnno Avg. Mires Avg. Hyg Avg Chlordans
Alver ond Dote Flah 1L indeno flangs Hirer Rangy Mg Rengo Chlordanc Denge
MIAGRA AVER B8RO GUZvTALD
isal S 2 <0.0t% <0.01 <3 0t 0.34 0.24-0.4 0.03 0.02-0.0)
111 (%4 2 0.01 <0.01-0.01 <Q.08 0.26 0.32-0.38 0.04 8.04-0.04
Balov Lowioton
1981} - SHS 2 <0Q.01 -~ 0.02 0.02-0.02 P P4 0.24-0.48 0.04 0.04-0.04
13, 1) carr 8 0.01 - 0.04 - Q.3 - 0.1 -
BAFFALO RIVER
1980 CARP 2 <@.01 ~ <0.01 - 0.15 0.14-0.16 0.0% 0 05-0.66
1583 PS 2 <8.01 ~ <@.01 - 0.16 0.84-0.47 0.0t 0.01-0 0!
193) ) care 2 <0.0} ~ <g.0¢ - 0.10 0.3-0.12 0.12 0.11-0.12
(3, 1] Caz> 1 «0.0t ~ «0.01 - wa MA 0.%) -
1984 e8 1 <0.01 ~ <g.01 - HA oA Q.10 -
HIAGRA RIVER LEMISTOY -
1994 SR 2 Q.01 - . a.07 0.03-0.118 Ha HA 0.0 0.06-0.12
1904 - %3 |} «0.01 - 0.0) - A MA 0.0 -
TORAAMDA (EIEN ABQVE WCP
1983 5] 2 <0.01 - <0.01 - NA NA <0 01 -
-ivas =] 2 «<0.01 - <@g .01 - Ha BA 0.04 0.0)-0.04
Beloy WP
1983 RS 2 <0.0) <0.0t HA Na <g.01 -
ives [ =) 2 <0.01 <0.0} BA MA 0.04 0.02-0.0)

(o) WSDEC 1987 : Concontrollana oro
In ug/pr oo (pp=)

SMB v Smsll mourh beos

PS © Pupd inseed

D8 e Broun bullitaad

BR © floch Ones

Cafp o Caap

PU-RVENS
!

1
Ry
h




TABLE 2-29

. PHYSICAL - CHEMICAL PROPERTIES OF CHEMICALS
DETECTED IN SURFACE SAMPLES

Honry's

¥oloculor  Matar Vepor : [ X2

Yolght Solubility Proosure Constent et 106G : BCF

(gt /col) (ca/t) (o ) (otcr-al/col) (al/g) (0v) (1 /kg)
CHLO2IMATED ALIPHATICS
Choroothena (o) . 64,52 $.74 E*) 1.00 E+3 2.0 E-) 15 1.43 —
1.3-Dichicronihens 90.97 3.9 EeD .02 €42 4.3 E-) 30 1.79 _—
t,2-Dichicrooteans 6. 94 6.3 EeD 3.26 E92 6.%4 E-) 59 0.40 1.6
otwlcno chlorids 84.93 2.0 Eed 3.62 Es2 2.03 E-) ] 1.3} s
$.3,0-Trichioroathona 133.41 $.9 E*) 1.2) €2 1.44 E-2 152 1.3 S 6
Irbchl oroothons ©831.29 1.50 Eo3 5.79 €+t 9.1 EY 126 2.42 10.6
SIMPLE ARONATIC COXPONDS
Donzona 70.12 1.75 E¢) 9.52 Ed 5.59 €-3 3] 212 5.2
Ehyibonacng ] 106.07 1.52 Ee2 7.0 €00 6.43 E-J 1100 3.1% s
Tolusnoy 92.19% 9.3 Ee2 2.01 Eot 6.34 E-D 300 2.1} 10.7
Bylcno (total) i 104.87 1.90 Ee2 1.0 & 7.08 E-D 240 3.26 -
CMLOABMATED ARCHATICS
Chl or dbonzons 112.5% . 4.68 E02 1.17 Erd 312 E-} 310 2. 84 10
1,2-0ichl orabonzans 147 1.0 Ee2 1.0 E0 1.9) E-3 1700 l.o %
3, D-Dichl or chonzons Csar 1.2) £02 2.28 E+0Q 3.59 €E-) 700 .6 %6
3,4-Dick) or cbonzens 1114 1.9 €2 1.10 E«Q 2.09 €-3 1reo 3.8 6
NETOXES
Acotone 58 1.0 € 2.1 E«2 367 €-% 22 -0 24 -~
2-0ut cnona 72.12 2.6 E£3 T.15 Eot $.1¢ €-3 4.5 0 26
PIENDLIC COAPORDS
Phanat : 9% 9.3 E0e 3.41 €41 «.54 €7 162 e s
2-Chior aphanot
2.4-0ocathylphenol 12218 6.47 €4} 75 k-2 -- 10 4 23 150
2-rathylphanal 103 3.1 Ess 2.4 E-) 1.1 -6 500 y.v7 1]

A-Mathylphonol




TABLE 229

(CONTINUED)

PHYSICAL - CHEMICAL PROPEKRTIES OF CHEMICALS
DETECTEDIN SURFACE SAMPLES

Hansry's

Holeculor Woter Vrpor Lav

Ve ight Solubility Pressure Canstant xoC LOG BCF

(gt/mol) (=g/1) (= Hg) (stm-al/eol) (al/g) (hov) (3/wg)
81 TROGEY) COXPOLYDS
tHHitrcocdiphanylieainy (b) 193.23 3.5 E 6.69 E-4 5.0 E-6 - 3.13 --
PHATHALATE ESTERS
Bls(2-othylhenyl )phihalate (») 91 4.0 €-1 2.0 £-7 4.4 E-7 87,400 S. 11
Di-nvbutylphthalato (&) 278 9.2 E 0 1.0 E-3 1.3 £-6 1,390 371 -~
Disthytphthaltate (o) 222.2 6.8 E2 3.% €E-3 1.% £-6 [ 34 2 48 -~
Di-nectylphithainte (o) Ivs 3.4 E-2 1.4 E-¢4 3.3 E-¢ 19,000 3.22 -
Bonay) butyl phihadote 312 4.42 -~
ORCAMIC aCips
Benzole Acld (a) 122.4 2.9 E«3 7.05 £E-) 3.92 E-7 54 .4 1.687 --
POLYARGHATIC HYDROCARBOMS (c)
Dibenzofuren
Acenzphihylons 154¢. 20 Insoluwble 4.47 E~) -- 4,600 S 98 --
Anthe sceno 1768.2 $.9% E- 1.7 E-5 8 & E-5 14,000. 4.4%
Benzo{a) anthracens 228.29 5.7 E-) 2.2 E-8 V.16 E-8 1,380,000 S. 6 --
Benzo(db) {luocr anthene 2%92.) 1.4 E-2 5 0E-7 1.19 E-S 550,000 6.04 -
Bonzo(g.h,4) perylena 276. 24 7.0 E-4 1.0} E-10 1.44 E-7 1,600,000 6.5%1 -
Seniol{s) pyvono 2%2.3 1.2 €-3 9.4 £-9 4.9 E-7 3,500,000 6. 04 -~
Chryocens . 226.3 1.0 E-D 6.3 €E-9 1.0% €E-6 200,000 S 61 --
Fluoranthons 202.28 2.08 E-1 5.0 E-4 6 .46 E-6 38,000 L9 1,%00
£ L uof ene 116.2 1 69 E+0 T 1 E-4 6.42 E-3 7,300 42 1,300
Indono (1,2,3-cd) pyrens 2714.2 $.) E-4 } DE-10 6 9% €£-8 1.600,000 6 58 -~
Huphthalene (o) 128. 16 3.17 Erd 718¢C-2 42 t-4 P40 ) ds -
Phenanthrena 178.2 1.0 €0 6 8 €-4 2 26 L-4 14,000 [ Y 2,630
fPyvone 202.3 1.32 E-t 2.% E-6 5.4 E-6 38,000 < ba . -~
POLYCIALORIRATED BIFIENYLS 328 3oy L-2 T roe-s 1.2 K- 530, 00U 6 04 100, 000




TABLE 2.9
{CONTINUED)

PHYSICAL - CHEMICAL PROPLERTIES OF CHEMICALS
DETECTEDIN SURFACE SAMPLES

tenry’o

Molacul ar Hatar Vepor Low |

Yalght Solwlilily Peroosuwre Constaent xUC Lot BCr

(gl /=ot) (=a/8) {= ®a) (oteral/cot) (el /g) () (1/hg)
plolag/ punans
2,3.7,0 10 b 22 2.05-0¢ 1.76-08 3.6¢ -0} 3, 300, 000 6.1 <000
CIALQIHATED PESTICIDES
Aldrin 344.9) 8.0 E-) 4 0 E-6 1.6 E-S 96,000 5.) 28
Bolo-®L (d) 290 2.4 E-8 2.0 €-7 .47 E-7 . . 2,800 39 --
Chierdons 407.01 $.6 E-0 2.0 E-3 V.43 E-& 140,000 3.2 . 14,000
ono 320.0% .0 E-% 1.89 E-6 7 94 €-4 770,000 6.2
oov 35¢.49 5.0 €-2 5.%E6 S 1) E-4 243,000 4.19 54,000
Dloldr in 380.9) 1.9% €-1 t.78 E-7 4.98 €-7 1,700 3.5 4,740
Endr in 380.9) 2.6 E-T
Endoculfen 11 404.93

 Saerco: Eacopt oo notod, doto woro dbtoinad from EPA 1986

o. Sawca:
b, Saocao:
c: $Soawco:
d: Sourcqg:
0. Sowco:

Cleazinto 1989,

ADSIQ 1987 (o)

ATSOD 39090, Vipor preagowsro o My tore (or tesperotwen ronglng fruea 20 to 29 C.
Clczmnto 19688, . :
Morch 190D,

THL: ra-OBs



TABLE 21-30

CEPARISOH GF FOA ACTIOR LEVELS TO THE ODESOIETRAYIONR
DETRCTRD 19 FISM COARCYED I 1987 ASD 1998

Aato Lake Ellicott Crook - Bowmansvilio o TEllicult Croeh - Amhefst o
POA Action Lovel Arithmatic Hox i oun Min)ous Arithmotic Mou izum Minicus Atithmotic Manlmum Hinieus
Cocpound (pp=) Raon (pp@) Conc. (ppal Conc. Ippw) Moan (ppm=) Conc. (ppe)  Conc. (ppo) Moan (ppo) Conc. ippal Conc. (ppa)

Total MCBa (0) 2 0.253 0.25% 0.07 0.13} 0.19 0.09 0.22 0.84 0.09
Alpha ~ mC L (o) 0.00069 0.0021 0.0013 - ~ <0.001 0.007 6.001 0.001
Bsito ~ esC e - - <0.001 - - <0.001} - - «0.001
Total 0OY (b) 5 0.029) 0.0é62 - 0.006) 0.0162 G.0392 0.003) 0.0532 0.101 0.4098
hlovdane (C) 0.} Q.060¢ 0.0009 G.00} G .006 0.0134 0.00)7 0.016) 0.0391 a.0052
Meptochlor eponide 0.1} 0.00125 0.0062 0.001 0.00070 0.00} 6.001 0.0015 G.0018 0.001
Niren 0.1 0.00128 6.a01 0.001) - - «0.001 ¢.007 0.001 0.001
ade i 0.1 - - «0.001 0.00078 0.001 0.001 0.0074 0.00)} 0.001)
Mdrin/Dieldrin (d) 0.3 0.00133 Q.0017 g.0ai 0.0019 0.0024 0.0012 0.0065 0.014 0.0011)
8CB NE 0.0008¢ 0.00136 0.004 - - «0.002 0.00062 0.0011 ¢.401L
MKogcury 1.0 0.0552 0.126 «Q.05 0.191 . 6.3%7 0.008 NA NA WA
(s} Total PCBo oguals tho sum of tho following three Aroclor: Aroclor 1016; Asoclor 1254; Aroclor 1260.
(§-1) fotal DOY oguals tho num of DDY ond it motabolitos (DDE ond DOD).
{c) hlogdane concentrations aro the sus of the dotoctod concentrations of cic- and trans- chlordane, onychlotrdane, and trans-nonachlordane.
{d) The concentrations showd ogual tho comcemtgaticas for dioldrin.
{e) EX & Bone ostabliched.
18) Becanse the coxpound was detoctod only one timo, s mean could not be egtablishod.
ik - HeR Avalilablo




TARLE 2-36 (Cont‘d)

QURPADASOT] OF VDA ACTIOD LOVELS TO THI CDCRIITRANION
DIYROYUD 18 TIf ORILACFED 1D 3907 AZD 1990

Zllicotlt Cyrook - Alupork Tributacy 118 to Cilicott Craeh
70A Action Lovel Arlthootic Honfeun Ninicun Arithoetic Magisun Hinloun
Cocpound {pe=) Roan {popo) Conc. (ppal Conc. (ppa) Moon {ppo) Conc. (ppal Conc. {pp=)
fotal XXLa {o) 2 . 0.09% .22 0.026 ‘ 0.1354 0.206 0.020
Mpho - £c & (o) A A  om NA ma "
Polto - pC £z ‘@ A A A HA HA
fotol OOR (biv S 0.043% 0.079 8.01 0.0156 0.02% 0.003
lordons (c) 6.3 e.011 0.019 0.01¢ - - " «0.00%
opochlor Epouids 6.) HA NA MA NA NA A
Riton e.1 - - <0.002 . - - «0.002
Gads in ‘ 0.3 QA Y A NA A A
Aldrin/Dioldrin (d} 0.3 - - «0.005 - - <0.00%
om e - - , 0.002 . - - 0.002 °
arcury ’ 1.0 0.09 Q.1 N 0.13) 0.0325 ¢.085% 0.05%

o) Totol ?Cos oguala the pun of the following Arocloc 1016/1148 and Aroclos 1258,/1260.
{b) Totol BIT equolo tho cua of LOT omd Lte cotabolitos {DDL ond DOD).

{c) hlopdone cencoatgotions oro . the oun of tho dotoctod concontrations of cis- and trano~ chlatdano, orychlordono, and
traso-ceanchlordans .

}d) Tho conccatrotions chown oguol tho conceatrotfoan for dioldrinm.
{o) 3 o Coco ostchbliobod.

§18) bocouwso e coopound wap dotectod only ene tics, o coanm could mot bo ontablichod.

BA - f2o¢ Avollable
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TAHR 2-31
SE BCTED OBFMICALS OF OONCERN ~ SOILS

LANFIIL SUI1S, RESIIENTIAL SOILS, AYRD PATH QOIS
PRI, HROTHERS IANMPIIL, CHESHKTOUAGA, NEM YORK

QISHICAL CLASS LANDFTLL REASCRY Rm(a) RESIIIENTIAL REASON P(]R(a)
LS SELECTION SOIL SELECTIGN
m
Chlorcbazene X 0
Hethylene Ghloxide X P
bis(2-Etylhexyl)phthalate X ¢
Dibenzofuran X F
Diethyl phthalate X F
Anthracene X F
Bawo(a)anthracens X - £
Benzo{b) flunranthene X F
Berzo(g, h, 1 )perylene X F
. Barzo(a)pyrens X F
ysens X F
Dibenzofuran X F
Fluoranthene X F
Phenanthrene X F
yrene X F
s X P
PESTICIIES
Aldrin X o
beta-BIC X P
geoma-(hilordane X F




TARE 2-3)

SE3ECIED QINMICALS OF QBN ~ SUILS
LAGIFILL. SDILS, RESITENTIAL SOMS, AFRO PAIH SONLS
PRITL EROTIERS LANIFILL, OIMRCIOMAGA, MM WURK

(CONTIMUED)

: LADFILL REASCN POR, RESIUENTIAL REASCN AR
GEUCAL CLASS . s ~ SELECTI(N : 011 SE1 FCTION
INORGANICS

Arsenic X F,B X F.B
Barium X F.,B X F,B
Beryllium X F,B

Catadum X F,B

Chromium X F,B X F,B
Lead X F,B X F.B
Manganese X F,B X F.B
Mercury X F,B . X F,B
Nickel X F,B

Silver X F,B :

Zinc X F,B . X F,B
Cyanide X F,B

DIOINS/ FURMNS

o<

=4
=
[+-}




TABIR 2-31

SFIRCTED (ERMICALS OF QIRCERN - SHWENTS
[RADNGE CHTCH AND AFRD CREFK SEIIHENTS
ABRD LAKE SPERMENTS AND F1LICOTT CREEK SPILKENTS
- PRER. BROTHERS LANIFTIL, CIERRTOMAGA, NEM TIRK

OERMICAL CLASS

[RAINAGE

OITCH 4D REASN FR
AFRO CREEX  SELECTION'®

AERD LAGE  REASCN PR

SHOIKENTS SlfI,TI(N(

a)

ELLIQUTT (REEK  REAS(N POR
SEDIMENTS SELECTI(N

(a)

CRGANICS

Acetone
Mlorobuzene
1,2-Bichlorchenzens
1,4-Dichlorobenzene
Hethylene Chloride
Trichloroethylene

Diedylphthalate
bis(2-Ethylhexyl )phthalate
Butylbenzyl phthalate
Di-n-butylphthalate

§-Ni trosod i phaylamine

Acenaphthene
Acesaghthylens
Anthracens
Beanzo(a)anthracene
Banzo(b) fluoranthene
Benzo(a)pyrene
Ouy=sne
Dibenzo(a,h)anthracene
Dibenzo furan
Fluoranthene

Pluorene
Indeno(1,2,3-ed)pyrene
Naphthalene
Phenanthrene

2t 3K 3% 3K B B B X B B B B X > >t B 3 L2 IR S ]

>

mmmMAmYmMMTMNYYT MO m AT = w

oy

>

X a dX > M X

"

MMM




TAME 2-31

STBCTED (HEHICALS (F OROEsd - SHmawTs
URAINGE THTCH AND AMRD CREFX SHHIKENTS
ATRO AR SEIHNENTS AND PLALIQUTT CRPEX SETHXHNTS
| PRI EROUMORS LANYTIL., GI¥EXIOUACA, NEM WIRKK

(OINTIMED)
IRAINACE
DITCH AND REASON FOR BELIQOIT CREXK REAS(N FUR

CGHEICAL (ASS ) " AFRD (REEK SHELECTI(N SENIMENTS SELECTION
(RGANICS (Cont‘d)

Fhenol pi¢ 0 .

Pyrene : X 4 X F
PESTICIIES

beta-BHC X F
Kis
INRGANICS

Arsenic ):¢ F,B 4

Barfun b F,B A F,B
. Catelun X F.B X F,B

CGuaalum X F.B

- Copper

Lemd X F,.B X F,B

Henganese X F.B
. Hercury X F.B b F,8

Mcdwel X F,B

Yenediun

Znc ‘ X F,B X F,B

Cyanide X F,B :




‘ i e,

TARLR 2-31

SF1HCTED QEMICALS O0F OINCEFN - SURFACE UATFR
[RAINCE DITCH, APRO AR, LRAOWTR SEFPS, BAIOOTT GREFK
PR, BEROTIRRS LANDFILL., CERQUMAGA, MR TURK

(OONTTNLED)
[RAINACE  REAS(N RR(a) ARR)  REASIN F(R(a) LEACYIATE  REASON Fm(a) ELLIOOTT REASN P{R(a)
GEMICAL CLASS DITGH SF1BRCTI(N IAKE  SELRCTION SEEPS SELRCTION CREXK SEIBCTION
-, .
RCANICS
Bewene X F
Chlorcobenzene X F
" 1,2-Dichlorcbexene X 0 X F
1,3-Dichloroberzens : X F
1,4-Dichlorchevene X F
1, 1-Dichloroethane X F
1,2-Dichloroethylene X 0
1,2-trans-Dichlorcethane X F
1,2-Dichlorcethane X F X F
Trichloroethylene ) : ' X T
bis(2-Buwlhexyl)phthalate ' X T . X F X F
Diethyl phitalate
Di-n-hutylghthalate .
2,4 Disethylphenol X 0 X F
N-Ni trosod] pheny Lamine ’
Fhemol X 0
Dibenzofuran X F
Flucranthene X F
Fluorens X F
Pyrene X F
(s ,
PESTICIES
Dieldrin X F
Endosul fan ‘ X F




TABE 2-31

S BCTED CGHEMICALS OF OINDERN - QURPACS UATER
DRAIMDE [EITCH, APRD LATE, LEACHATE SERPS, BAIOOTT CRERX
PRI EROTEERS LANIPILL., QUPRQUUAGH, NP YURX
(CONTINLED)

CHEHICAL GRASS

[RAINAE  REAST ROR  AERD  REASIN KR LEAQIATE  REASON PR
DITCH  SELECTION LAE  SELECTION SEFPS  SELECTION

ELIOUTT REAS(N AR
CREEX SELECTI(N

Arssnic
Bariuzm

- Beryllium
Cednlun -
Ouaaiun

Nidel
Vanradivn
Zinc
Cyenlde




TABLE 2-31

SELECTED CHEWICALS OF CONCERN - GROUREMATER
URCONSOLIDATED AQUIFER, BEIROCK AGUIFER
PFOHL BROTUERS LANDFILL, CHKEXTGYAGA, NEW YORK
(CONTINUED)

. UNCONSOLIDATED REASGN FOR(a) BEDROCK REASON FOR(a)
CHEHICAL CLASS AQUIFER SELECTION AQUIFER SELECTION

ORGANICS

Benzene

Chlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
i,1-Dichloroethane
1,1-Dichloroethylene
1,2-trans-Dichloroethylene
Toluene ’ : '
1,1,1-Trichloroethane '
dylene

R R R
anonan
CoOO00

OO0
[N =R

<
K]
=R

b

bis-(2-Ethylhexyl)phthalate
2-Chloraphenol
2,4-Dimethylphencl
2-Methylphenol
4-Methylphenol

Phenol

23Kz E2E2NL

¢ 3¢ ¢ M X K
cooooo

PESTICIDES

Aldrin
Endosulfan II X G,pP

PCBs ’ X G,PCBs




TABLE 2-31

SRILBCTED CHEHICALS OF OONCERN - GROENDYATER
IXOONSCIIDATED AQUIFHR, BREORCOCK AGUIFER
PROME. RROTHERS LANDPILL, CHEFIRTOYALA, Ry YORK

{ CONTINUED)

‘ UNCONSOLIDATED REASON FOR BEDROCK - REASON FOR
CHPHICAL CLASS ' AQUIFER SELECTION AQUIFER SELECTICN
INORCANICS

Arsenic X B X B.
Bariuvn X B X 8
Cadniuz X B X B
Chroniua X B X B
Lead X B X B
Hanganese X B X B
Hercury X B X B
Nickel X "B X B
Silver X B

VYanadiun X B X B
Zinc X B X

{(a) Reasons for selection are as follous (see text for further descriptions of selection criteria):

P = Prequency

0 = Other Hedla

B = Background

T = Tonlcity

€0 = Grounduater'. organic
G,P = Groundvater, pesticide
G,PCBs = Groundvater, PCBs



TABLE 2.3-1

COMPILATION OF NUMERICAL SCGs FOR SOILS, SEDIMENTS AND LANDFILL SOLIDS

Acatone o
Chlorobenzene : : 55
| 1,2-Dichlorobenzene 1.0
i 1,¢-Dichlorobenzene 1.0
Methylene Chloride ' : -
Trichloroethylene ‘ | 1.0
Bis(2-ethy!l hexyl) phthalate 4.35
Butylbenry! phthalate 2.0
| Di-o-buty! phthalate 8.0
Diethy! phthalate . 7.0
N-nitrosodiphenylamine
Acenaphthene 1.6
Aceaaphthyjene -
Anthracene 7.0
Benzo(a) anthracene -
Beazo() fluoranthene | 0.33
t Benzo(d,k) fluoranthene 0.33
* Benzo(g,h,i) perylene : 80.0
| Benzo(a) pyrene 033
Chrysene ‘ ' 0.33
Dibenzo(a,h) anthracene 0.33
Dibenzofuran - . 2.0
| Fluoranthene - 19.0
! Indeno(1,2,3-cd) pyrene : 0.33
Naphthalene A o g 1.0
Phenanthrene 2.2
Phenol ‘ 0.33

1VFOHLITI- 1.8
QX129 =

i A— - o T A P ¢ b 18




@ | | TABLE 2.3-1 (Cost.)
COMPILATION OF NUMERICAL SCGs FOR SOILS, SEDIMENTS AND LANDFILL SOLIDS

C e

3
‘ Pyreae
? Aldrin A
Bets - BHC - 0.010
Gamma-chlordane | 0.20
| Dioxins/Furans | 3 -
|l pCBs o | 104
Arsenic . ' . _ 7.5
Barium - 300 or S.B.
Beryllium 0.14
( Codmium | . » - 1.0
s : Chromium ' 10.0
Copper 25.0
Lead 32.50r S.B.
Manganese S.B.
Mercury ' | ' 0.1
Nickel - - 13.0
Silver - o 200.0
Vanadium ' ‘ _ 150 or §.B.
Zinc - : 20.0
N

* All units in mg/kg or ppm.
a Value shown is subsurface £0il guideline values. Value for surface soil criteris is 1 ppm.
- §.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 gnd are guideline
values, only. ' '

f

1ELVFOHLTS 31 .0t
e¥IN. =

m :

TIAJTRIIR, ¢ TR L5 ar r TR T




TABLE 2.32
OBSERVED CONTAMINANT RANGES AND GUIDELINE VALUES

POR SOILS AND SEDIMENTS

Meahylne Chlonde j-&0 915 -
Dis(2-athyl bexyl) phthaiate 51 - 100,600 -~ 435
Disthy! pitbahie 150 - 7.0

i Di-o-butylpithalate - 250 8.0
Acenaphthyiane - 910 -
Anthrecene 3.1800 IR - 2560 7.0
Benzo(a) anthracens §5 - 24,600 150 - 6,000 -
Benzo(d) fluoranthene 70 - 32,000 - 0.33 .
Benzo(g A.i) perylene 63 - 200 1,500 - 2,500 £0.0
Benzo(s) pyrene 92 - 21,600 230 - 6,000 033
Chryvene 53 - 25,000 1% - 7,300 033
Dienzofuran 120 - 1,800,000 2.400 - 13,000 2.0
Fluoranthene 120 - 67,000 160 - 13,000 19.0
hdmo(:,é.hd) pyrene 45 - 390 200 033
Phenanthrene §-32,000 200 - 10,000 . 2.2
Pyrens ‘ 100 -~ 49,000 240 - 15,000 6.65
Aldrin 5-9 - 0.041
Bsu - BHC 9.0 2-73% 0.010
Gamma-chlordane 48-9 - 0.20
Dioxina/Furans -— -

| PCBs 3.700 - 8,70 4,000 - 7,700 10

{ Arsenic 3.1-38%8 30-289 7.3
Banum 349 - 12,500 95.5.2.220 300 or S.B.
Beryllium 0.17-23 0.23.063 0.14
Cadmium 13.394 22-18.8 1.0

ISR RPONL' T 3 1w
Y128 kn



TABLE 2.3-2 (cont.)
oasmvm CONTAMINANT RANGES AND GUIDELINE VALUES

IPOR SO!LS AND S@m
9.0 - 18,160 0.4-43.1 10.0
- 14 - 270 . 20
13 - 54,300 2.8 - 638 925 o7 8.5,
Moagansse 198 - 4,430 132 1,770 8.8.
| Meraury » 0.14 - 4.4 0.10-12 0.1
Nickel 00081 - 365 1.0 - 125 15.0 L
Siver . 0.68-11.2 - 300.0
Zine " 64 - 35300 6.1-2,770 20.0
Cﬂe R | 0.74 -?73“;4 : 15-8 . -

NOTES: Al uniu in mg/kg or ppm.

7 $CGs shown are based on draf coil cleanup eriteria insuad by Technology Ssctioa, Bma!ﬁogmn Management,
E Division of Hazardous Waste Remediation, NYSDEC.

® Value shown is subsurince poil guideline values. Value for surface toil criteria is 1 ppm.

hs

oanes 1T

<

re
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PFOHL BROTHERS - FEASIBILITY STUDY

TABLE 2.3-3

COMPILATION OF NUMERICAL ARARSs/SCGs FOR GROUND WATER, LEACHATE AND SURPACE WATERS

NYSDEC NYSDEC NYSDEC
] CLASSOA | CLASSB CLASS D NYSDOH BPA .
. PARAMETER oW ' swW sw MCLs (C) NIPOWR
Benzene | ND(2) 8 6 3 .
Chlorobenzene 3 5 so ] -
Chiorocthane - - - 3 -
| 1.2-Dichlorobenzene ] -
1.4-Dichlorcbearone 4.7 5 50 5 -
1.)-Dichlorobenrens 3 3 .
1.1-Dichborocthars 5 . R 3 .
1.1-Dichtorocthytene 5 - - 5 - 7 - -
truns-1,2-Dichlorocthylens 3 - - 5 - - - -
EthyBbenono 3 - - s - oo - 1459
h Trichlorocthykone ] i 1 3 - ZERO 150390 27
! 1.1,1-Trichlorocthans . . . ] 200 76050 0s
Tohsene 3 - . ] - 2009 - §4309
Xybemeo 3 - - S{eoch) - 10909 121259 -
2-Chiorcpleonol - - - 30 - - - .
2,4 Dimathyiphosol - - - S0 - - - .
2-Methylphesno) - - - 50 - - - -
4-Mdhylphomol - - - 30 - - - -
" N-nitrosodiphonylamine s - - 50 - - - °©.0008

125\FFDMLNT2- 3D, m
SNIUD) ba




"PFOHL IBRU‘E'WIERS FEASIBILITY STUDY
COMPHILATHON OF NUMERICAL AIRARSISCGS iFOlR GROUND WATER, LEACMAT\E ARND SURIPACE WATERS

TABLE 2.3-3 (Com.)

AT I

f Nvspec | MyspeEc | wyspec N .
L CLASSGA | CLASS B CLASS D NYSDOH BPA
gwy MCLs(C) | - MIFOWR - -
50 30 .

Denzofuron - - - 50 - - - -
Dizthyenytphahalote (DEHP) 30 06 . 50 . ZERO . .

i Atdrin ' ND{0.05) - - . - 0.070
Dicrin NDY(0.03) - 0.60% 8.001 . . - - CezIm

i DDD ND{0.05) 0.000 0.001- . . - - .

! Endrin NC(0.605) 0.002 0.002. 0.0002 02 2 0.6802 1

| Endosuifan 1 . ocw |  om s0 - - - -
PAHo . - - . . - - 0.6728
PCBs 0.1 0.001 0001 . . . . CSTTR
Aluminum - 160 - - - - - -

| Arsenic 25 190 0 . % ZPRO ) 22
Borism 1600 ; . . 1a20 setp > 1639
Beryltem 3 11,2900 - - - ZERO - 0.c89
Codmiuen 10 0.7 7 - 10 10 10 10
Chromivm 30 3187 - - 50 100 0 59

{ Cobolt . 3 » . ) . . -

T Copper 200 18.3 2638 . . 1300 §650 170889
Leod 25 6.3 160.5 - 0 ZERO E2) 50

10%\FPONLAT2- 39, TEL

oVIIL A




TABLE 2.3-3 (Com.)

PFOHL BROTHERS - FEASIBILITY STUDY
COMPILATION OF NUMERICAL ARARs/SCGs FOR GROUND WATER, LEACHATE AND SURFACE WATERS -

Borpliom 3 01,1109 . . - 1200 - - 0.e24
E Codmiza 10 R 7 . 10 10 19 ) o)
Cretem 50 et - . 0 - 199 59 - 39
Cobo . . 3 ) .. S - X . .
Cogpor 00 0.5 2488 . - 1360 o) . 1059
Lead 23 63 1603 . 50 TERO 59 - 9
B _Mesgoore 300 : : : - = 39 : i
Morcory 2 01 0.2 . 2 2 2 - @.564
Mickel - ; 102 1748 ] - ) . . Y
ﬁ Selanion 10 1.0 . .. 10 5 ) - )
E Sitver 30 0.1 10 - 0 . 59 . %
Veafioo ' - 14 190 . - - . . .
i 300 30 @7 - - - £59 . 750
E Cyesifs 100 52 n - - 389 - Lﬁmﬁ- %9

o - Exchedso pentn cad 3,4-Gcbdoregiicante

b - Tousl orchlorieated

¢ - Totel orgasics aot o encsad 100 ~a/l.

& - New feraey DEP criterie Gwmﬁd«lbm@:m~ 10 ma/l
ZERO - koplice nondeicct criteris

FWQC - Federol Woser Queality Criterto

EMuem limite from SNYCRR, Parto 702 o 703

MCLA - Marimum Comerminns Limit Goal

SNARLS - Suggent No Adverss Recponse Levels
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TABLE 2.34

GROUND WATER AND LEACHATE SEEPS: COMPARISON OF OBSERVED
CONCENTRATION RANGES WITH CLASS GA STANDARDS .

1,2-Dichlorobenzene 4 - . 457

| 1,6Dichiorobenzene ' 2-240 - 2-6 8.9
13-Dichlorobamsene &2 - 4-09 8
1,1-Dichlorosthane 5.6 - 4800 4.1 25.4.9 s
X.I-Dieﬂhomhy!me 240 e ] i
truns-1,2-Dichlorostbylene ) 9.2 9.2 G403 5

 Edhybenzene V . L e o . 6 . g
1,1,1-Trichloroethane 26 - 15,000 - — -

| Toluene 3.4 3 . - 5
Xylenes . 400 . - -— 5
2-Chiorophenol 13 - - -
2,4-Dimethylphenol 630 - 840 - 0 -
2-Methylphenol . 7 - - -
L Methylphenol i - : - -
Paenol 6 - 4,000 16 ' 7-10 e
Dibenzofuran 15-20 - 30- 6 -
Disthylhexylphthalste (DEHP) 3.66 3-42 9.60 50
Eadosulfan 11 - 0.69 - 0.032 - 0.054 -
PCBs ' 10 0.05 - 0.1
PAHs ' - - 2.39 -

| Asdrin - R 0.007.6.003 | ND(0.05)

" Dieldrin . - - 0.007-0.023 | ND(v.05)
DDD . ' - - X NDX{0.09)
Endrin _ - - 0.028 ND(0.05)

18801l bees \T2-34.TAD
oo py




TABLE 2.3<4 (cont.)

I GROUND WATER AND LEACHATE SEEPS: COMPARISON OF OBSERVED
‘ CONCENTRATION RANGES WITH CLASS GA STANDARDS

;
 Abuminum 224-74,600 $6.1- 1,630 39 - 503,000 -
5 Arenic 21-223 2.4-49 - 22-16.7 23
Bariom §22-1.50 249 - 240 £0.3 - 10,600 1600
} @ Cadmium 13-12 1.1-42 3.9-12 10
) Chromium 2-196 2.46728 35-42% 30
Cobak 2-469 1.1 3.4- 187 -
Copper 2.7-3,080 3.7-28.4 © 139 -TB4 260
B Lend . ' 2.3-369 23-68 6.7-1,680 25
Manganese © €2.1- 3450 59-428 123 - 16,100 300
Mercury 0.23-33 0.48 0.25- 4.7 2
Nickel 11.8 - 141 10.7- 198 20.4 - 321 -
Silver 21-227 . 2 3.4-166 30
| Vansdium 1.4-124 1.4-333 33-41 - |
Zine 7.5 - 14%0 1.4-44 66-8,2M 300
Cynnide 30 - 18-31 100
| - I . ;,m

NOTES: Efflueat imits from SNYCRR Parts 702 and 703.
All units @ microgrims per ber (ag/L).
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Table 3-1

ARAR VALUES:

CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Chemicals contributing Chemicals excoeding
Media Exposure Pathway to significant risk ARAR ARARs (ppb) ARAR
Surfacg Water o lIngestion of surface Chiorcbenzens h
(Ellicott Creek & water and dermal contact Alumiram ico?
Aero Lake) with Aero Lake surface Cedmium ol
: water while swimming Iron 1667 1300°
Lead 6.3°
e Dermal edsorpilon of Zinc X
drainage ditch surface Mercury 0.2°/0.2°
waters and Ellicott Creek
surface water
Lezchate Seeps © Dermal exposure by Bis (2-ethylhenyl)phthalate 50° §,2 trans dichioroethene 5°
children and workers PAHs (Carc) 0.8¢ phenol i°
1,2 dichlorobenzene 4.7
‘ Aldrin 0.05°
Erdrin 0.05°
4,4 -DDD 0.05°
Berium 1,000°
. Beryillom 3
Cedmium 10°
Chromium 50°
Copper 200°
fron 300° .
Lead 25° iy
Magnesium 35,000° >
Manganese - 300° . i‘.
Zinc 300° 8

10\PPOHLITY- ) NBW
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TABLE 3-1 (cont.)

ARAR VALUES:

CHEMICALS EXCEEDING ARARS ANDIOR CONTRIBUTING SKGNYHCAN”H.Y TO IRBSK

10\PFOHLITS § . NEW
FL- 2R B ]

: Chemicals comributing , Chemicals exceeding
Media Enposure Pothwoy to significamt risk ARAR ARARs (ppb) ARAR
Drainage Ditches, o Dermal sbsorplion PAHS (carc) 1.3 mghg .
Aero Crezk & o Ingestion
Ellicott Creek K
Sediments
" Landfill Soils e Dermal absorption PAHs (carc) 1.32'mg/g Chlorobenzens . 5.58
© [ngestion PCBs 18 _ BEHP 4.48
2,3,7,8 TCDD TEQ 0.¢0o18 PAHSs {(noncarc) 114.88
Arsenic 7.568 b-BHC .. 0.018
Lead 32.58 Chiordane 0.28
Groundwater ° Ingestion of drinking Benzene 2 Hylenes 5°
{(Unoonsolidated waler 1,4 dichlorobemzens 4.7 Chromium 0
Aguifer) © Dermal comoct Bxsﬂahylhenyﬂ)phmalme 5¢¢ rom 3607
o Inhalation of sirbome PCBs 0.1¢ Magneatum 33,600° .
contaminants Arsenic 25¢ Sodium 20,000° i
Chiorobenzene 3° .
i,1,1-Trichioroethene 3° Lo
2,4 dimethylphenol 5¢° k!
Barium 100°
Manganese 300° X
t,4 dichlorobenzene 4.7 C
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TABLE 3-1 (cont.)

ARAR VALUES:

CHEMICALS EXCEEDING ARARs AND/OR CONTRIBUTING SIGNIFICANTLY TO RISK

Chemicals comtributing Chemicals exceeding
Media - Brpogure Pathway to significam risk ARAR ARARs (ppb) ARAR
- Bedrock Aquifer o Ingestion of drinking Benzene r
waler Bis(2-ethyihexyl) phthalsie 50°
e Dermal contact while Aldrin 0.05°
showering Arsenic 25°
e [nhalation of alrborne Barium 1,600°
comaminants while Cadmium 10°
showering Nickel 160"
' Vanadium 14
Lead 25°
® Class B Standards
® Class D Stendards
® 6NYCRR Pant 703.5 Class GA Standards/BA TOGS
¢ EPA 1990: Drinking Water Regs and Health Advisorles
® NYSDOH MCL
! Guideline Values from Technology Section Divislon of Hazardous Waste
: Draft Soil Cleanup Guideline Values (TBC's) lssued by Technology Section, Division of Hazardous Waste Remediation, NYSDEC.
SDWA MCLG

185WPPOMLITY- L . NEY
1611091 bt
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ADMINISTRATIVE RECORD

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

NYSDEC AND NYSDOH REPORTS

a) Radiochemical Analysis Report . . . . . 1989
and Addendum 1 Groundwater . . . . . . . 1990
Addendum® 2 Soil/Waste . . . . . . . 19990

b) June 1990 Supplemental Sample Report . . 1991

c) Contaminant Concentrations in Fish from
Waters Associated with Pfohl Brothers

Landfill e e e e e e e e e e e .o.01901
d) Pfohl Brothers Landfill

Residential Sump Sampling Report . . . . 1990
e) Surficial Soil Sampling . . . . . . . . 1990 - June
f) NYSDOH Summary of Survey Results . . . . 1981 - March

g) Cancer Incidence in the Cheektowaga/
Ellicott Creek Area, Erie Co., N.Y.

h) Public Participation Plan . . . . . . 1988 (Revised '89)
GUIDANCE DOCUMENT

OSWER Directive 9355.3-11, February 1991, "Conducting
Remedial Investigations/Feasibility Studies for CERCLA
Municipal Landfill Sites.

POLICY DOCUMENTS

Technical and administrative Guidance Memorandum (TAGM)

ANALYTICAL DATA RESULTS, DATA VALIDATION AND QA/QC REPORTS
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6. PREVIOUS SITE INVESTIGATION REPORTS
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