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DECLARATION STATEMENT - RECORD OF DECISION

Warsaw Former MGP
Warsaw (V), Wyoming County, New York

Statement of Purpose and Basis

The Record of Decison (ROD) presents the selected remedy for the Warsaw Former
Manufactured Gas Plant (MGP) site which was chosen in accordance with the New York State
Environmenta ConservationLaw. Theremedid program sdected is not inconsistent with the Nationd Qil
and Hazardous Substances Pollution Contingency Plan of March 8, 1990 (40CFR300).

This decison is based on the Adminigtrative Record of the New York State Department of
Environmenta Conservation (NY SDEC) for the Warsaw Former MGP site and upon public input to the
Proposed Remedia Action Plan (PRAP) presented by the NY SDEC. A listing of the documentsincluded
asapart of the Adminigrative Record isincluded in Appendix B of the ROD.

Assessment of the Site

Actud or threstened release of hazardous waste and substances congtituents from this gte have
been addressed by implementing the interim remedid measureidentified in this ROD, therefore the Site no
longer represents a current or potential significant threet to public hedth and the environment.

Description of Selected Remedy

Based on the results of the Investigations and the Interim Remedia Measures for the Warsaw
Former MGP gite, the NY SDEC has selected “No Further Action” as the remedy for the site. The
components of the remedy are asfollows:

# The IRM, carried out under NY SDEC and NY SDOH oversight, which consisted of excavation
and off-sitedigposal of M GP contaminated soil/debris and the former M GP subsurface structures.
The excavation areaincludes alarge portion of the former MGP, some smdll sections of adjacent
residential properties, and over 38,000 SF of the adjacent elementary school property.

# A groundwater monitoring program to assure the effectiveness of the IRM.

New York State Department of Health Acceptance

The New Y ork State Department of Health concurs with the remedy selected for thissiteasbeing
protective of human hedth.



Declaration

The sdected remedy is protective of human hedlth and the environment, complies with State and
Federd requirements that are legdly applicable or rdlevant and gppropriate to the remedid action to the
extent practicable, and iscogt effective. Thisremedy utilizes permanent solutions and aternative trestment
or resource recovery technologies, to the maximum extent practicable, and satisfies the preference for
remedies that reduce toxicity, mobility, or volume as a principa eement.

3/31/2001 1S/

Date Michad J. OToodle, J., Director
Divison of Environmentd Remediation
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RECORD OF DECISION

Warsaw Former MGP Site
Warsaw (V), Wyoming County
March 2001

SECTION 1: SUMMARY OF THE RECORD OF DECISION

The New Y ork State Department of Environmental Conservation (NY SDEC) in consultation
with the New Y ork State Department of Health has sdected “No Further Action,” beyond the soil
removal undertaken as an Interim Remedia Measure, as the remedy for the Warsaw Former
Manufactured Gas Plant (MGP) ste. Asmore fully described in Sections 3 and 4 of this document,
operations at the Warsaw Former MGP site occurring between 1870 and 1919 resulted in the disposal
of anumber of hazardous materias including hazardous wastes a the site. These materias included
cod tar, cod tar contaminated soil/debris, and coa ash. Some of these materials were released or
migrated from the site to surrounding subsurface soil and groundwater. Cod tar is a by-product of the
gas making process and contains numerous hazardous congtituents including benzene, ethylbenzene,
toluene, xylene (callectively known by the acronym “BTEX") and severd polycyclic aromatic
hydrocarbons (PAHS). Past disposdl activities a the Warsaw MGP resulted in the following significant
threats to public health and/or the environment:

C a ggnificant threat to human hedth associated with exposure to PAHs from cod tar
contamination in surface soil on the former MGP site, the e ementary school property, and
portions of adjacent residentia properties;

C apotentid sgnificant threat to human health associated with cod tar contained within
subsurface structures of the former MGP,; and

C apotentid environmentd threat associated with BTEX contamination of on-ste shalow
groundwater.

During the course of the investigation, certain actions, known as Interim Remediad Measures
(IRMs), were undertaken at the Warsaw Former MGP gSite in response to the threats identified above.
An IRM is conducted at a Site when a source of contamination or exposure pathways can be effectively
addressed before completion of the remedid investigation/feasibility sudy. The IRM undertaken at this
gteincluded the remova and off-gite digposal of severa former MGP subsurface structures (including a
gasrelief holder, tar well and retort house) and associated subsurface cod tar-contaminated soil and
debris. In addition, contaminated surface and subsurface soil down to a depth of two feet was
removed over the resdential property where the MGP was located, a portion of the adjacent
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elementary school property, and portions of adjacent private backyards. All areas were backfilled with
imported clean soil.

The success of the above IRM and the findings of the investigation at this Site indicate that the
gte no longer poses a sgnificant threat to human hedth or the environment. Therefore, “No Further
Action” was selected as the remedy for thisSite. In accordance with this determination, the Department
consders the remediation of the Warsaw Former MGP site to be complete, and NY SDEC will close
out the remedia action phase of the Warsaw Former MGP site pursuant to the New Y ork State
Electric & Gas (NY SEG) multi-site consent order. As part of the remedy, a monitoring plan will be
developed and implemented to verify Site conditions and monitor resdua contamination found in Ste
groundwater.

SECTION 2: SITE LOCATION AND DESCRIPTION

The Warsaw Former MGP steislocated in aresdentid area of the Village of Warsaw,
Wyoming County, New York (Figures 1 & 2). The site of the former MGP plant is currently a
privately-owned resdential backyard with a garage, a detached office, and an in-ground swimming
pool. Thesteisbounded by residentia properties to the east and south and the Warsaw Elementary
Schoal to the north and west. The Steisrdatively flat, and during the IRM, was restored through the
planting of sod lawn and shrubs. The area surrounding the site is predominantly residentia and is
characterized by mowed lawns, landscaped gardens, and shade trees. The Village of Warsaw is
serviced by public water. The source of the water supply isareservoir located outside of the Village.
No public or private water supply wells have been identified in the vicinity of the Ste and there have
been no identified uses of groundwater around the site.

SECTION 3: SITE HISTORY

3.1: Opeational/Disposal History

The MGP was operated by a number of entities during its active use for the production of gas
for lighting, cooking, and heating. 1t has been determined through areview of historica records that
Citizen Gas Light Company started operations of the MGPin 1871. In 1892, the MGP operator
became the Warsaw Gas and Electric Company, followed in 1924 by the
New York Centra Electric Company. It appearsthat plant operation ceased in 1919, and above
ground structures were demolished sometime prior to 1928. In 1930, the MGP sitewas sold to a
private citizen, and it has remained in private ownership since that time. In 1937, NY SEG merged with
the New Y ork Centra Electric Company. NY SEG never operated the plant.

Historical maps indicate that the Warsaw Former MGP contained a gas holder, atar well, and
agas production building. Manufactured gas was produced in a generator by the controlled hesting of
cod in the presence of steam. Asthe cod was heated, it released volatile gases. The gas was then
purified to remove sulfide and cyanide compounds. The gas was used by loca businesses and
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resdents for lighting, cooking, heating and other purposes. By-products of the gas making process
include cod tar, gas purifier wastes, cod ash, and clinker. These waste products were either disposed
of off-gte, or placed on ste during the MGP s operation. Some waste was |l eft behind when the plant

was closed.
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3.2 Remedial History

In 1988, NY SEG prepared a Task |, Initid Prioritization Field Assessment Report which
summarized preliminary fidd investigations. 1n 1990, NY SEG conducted additiond field investigations
and released a Task |, Field Investigation Report. These investigations were completed without
NY SDEC or NY SDOH oversight.

In 1994, NY SEG signed a Consent Order with the NY SDEC to investigate and, if necessary,
remediate 33 former MGP steslocated in their service area. Based on the findings of the 1988 and
1990 investigations, NY SEG included the Warsaw MGP ste in the multi-gte” Consent Order.

In the Spring of 1998, NY SEG darted aremedia investigation (RI). The purpose of the RI
was to determine the nature and extent of contamination derived from the operations of the former
MGP ste. The RI Report was released in December 1998. A summary of the report’ s findings may
be found in Section 4.1.

In May of 1999, the NY SDEC approved an IRM work plan for source and surface soil
removal at the Warsaw Former MGP site. NY SEG then conducted the IRM from June through
August 1999, and findl site restoration work was completed in May 2000. The IRM consisted of the
excavation and off-site digposd of MGP contaminated soil/debris and the former subsurface MGP
structures.

In April of 2000, the NY SDEC approved the scope of work for a post-IRM Supplementa
Remedid Investigation (SRI). Results of the SRI are summarized in Section 4.1.3. The purpose of the
investigation was to determine the effectiveness of the remova action and the extent of any resdua
MGP-related contamination. In May of 2000, NY SEG conducted the field work for the SRI. In
September 2000, NY SEG' s consultant issued a report summarizing the findings.

SECTION 4. SITE CONTAMINATION

In 1998, NY SEG conducted a Remedid Investigation (RI). The purpose of the Rl wasto
determine the nature and extent of MGP contamination present at the sSite and to evauate ways to
address the significant threats to human heath and the environment posed by the presence of hazardous
materids including hazardous wastes. As noted in greater detail in Section 4.2 of this PRAP, NY SEG
aso conducted an IRM to address the Site contamination. Asnoted in
Section 4.3 of this PRAP, NY SEG conducted a post-IRM Supplemental Remedid Investigation (SRI)
to determine the effectiveness of the IRM.

41 Summary of the Remedial | nvestigation

The purpose of the remedid investigation was to define the nature and extent of any
contamination resulting from previous activities at the Site. As noted above, there were severd
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investigative phases both before and after the IRM. The following presentation briefly summarizes pre-
IRM site conditions, and then provides a more detailed account of the post-IRM conditions.

The RI was conducted in two phases. The first phase was conducted in April 1998 and the
second phase between July and August 1998. In December 1998, NY SEG' s consultant issued a
report entitled “Phase 1| Remedid Investigation NY SEG Warsaw, NY, Former MGP,” which
describes the field activities and findings of the Rl in detall.

The Rl indluded the following:
# aground penetrating radar survey to identify former subsurface MGP Structures,

# as0il gas study to assis in the location of subsequent borings and groundwater monitoring
wdls,

# ingdlation of soil borings, test pits and monitoring wells for sampling and andysis of soils and
groundwater, the determination of the physica properties of soil and determination of
hydrogeol ogic conditions;

# collection and analysis of surface soil samplesto evauate the potentia for exposure to site-
related wastes viaincidenta ingestion and plant uptake; and

# surface water and sediment sampling and andyss to determine the potentid for migration of
ste-rdated contaminants into Oatka Creek, and to obtain sufficient datato complete afish and
wildlife impect andyss

To determine which media (soil, groundwater, etc.) were contaminated at levels of concern, the
RI andytica data were compared to environmental Standards, Criteria, and Guidance values (SCGs).
Ground and surface water SCGs identified for the Warsaw Former MGP site are NY SDEC’'s Ambient
Water Quality Standards and Guidance Vaues and Part 5 of the New Y ork State Sanitary Code. For
s0il SCGs, NY SDEC used Technicd and Administrative Guidance Memorandum (TAGM) 4046,
which provides soil cleanup guiddinesfor the protection of public hedth and the environment. In
addition, ste-specific background concentration level s were considered when developing SCGs for
one class of contaminants (PAHS) in soil. For sediment SCGs, NY SDEC used its “Technica
Guidance for Screening Contaminated Sediments.”

RI results indicated that some Site-related contaminants in soil and groundwater samples
exceeded the applicable SCGs, and there was potentid for human hedlth exposure and environmental
damage from gte-related contamination. Therefore, areas of the Ste required remediation. Conditions
prompting this determination are summarized below. More complete information can be found in the
Rl Report.

Warsaw Former Manufactured Gas Plant Site 12/10/4
RECORD OF DECISION (03/01) Page 6



Chemical concentrations are reported in parts per billion (ppb) or parts per million (ppm). For
comparison purposes, where applicable, SCGs are provided for each medium.
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4.1.1: Site Geology and Hydrology

The steislocated in the Appaachian Uplands physographic province. This portion of New
York is characterized by high plateaus and stream carved valeys. The Steislocated in avalley about
500 feet east of Oatka Creek. Oatka Creek flows north past the site eventualy meeting the Genessee
River about 30 milesto the northeast. The valey floor is about 1,050 feet above mean sealeve and
the valley rises over 1,000 feet in eevation to the east and west.

The upper few feet of soil are characterized by ether atopsoil-type layer that is aremnant of
the historica agricultura use of the valey, or fill materid associated with the former MGP Ste. Below
this layer, the Ste is predominantly underlain by fluvid (river deposited) sediments. The sorted silts,
sands and gravels are found to a depth of about 30 feet below grade and were deposited by periodic
meandering and flooding of Oatka Creek. At about 30 feet below the surface, the fluvia sediments
gradesinto aslty clay. Bedrock was not encountered during the investigations, but areview of the
geologic literature indicates that the bedrock is expected to be about 100 feet below grade and consists
of Middle Devonian Shdes. These are nearly horizontaly bedded, cacareous, and fine grained.

Groundwater at the site occurs at 2 t010 feet below the ground surface and tends to flow to the
northwest, discharging to Oatka Creek. Regiona groundwater flow is expected to be to the north
following the trend of the Oatka Vdley.

Historical records of the site area show that Oatka Creek flowed in a meander through the
present dementary school property. Due to flooding concerns, Oatka Creek was channdized into its
current water course sometime between 1920 and 1930. A storm sewer pipeislocated directly east of
the site and carries sormwater runoff from the center of the Village. It isbelieved that the storm sewer
pipeislocated partidly within the former creek channel. The storm sewer flows through the site and
under the school’ s athletic fields and discharges to Oatka Creek.

4.1.2: Natureof Contamination

As described in the RI report, many soil, groundwater, and sediment samples were collected on
and around the Site to characterize the nature and extent of contamination. These samples were
andyzed for organic and inorganic condtituents. The types of contaminants which exceeded their SCGs
were volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs). Other
contaminants that sometimes may be associated with MGP sites, such as metals and cyanide, were
generdly not devated in concentration.

The primary contaminants of concern detected at the Ste were polycyclic aromatic
hydrocarbons (PAHSs), which are agroup of semi-volatile organic compounds derived from petroleum
products and combustion, including combustion of cod during the cod gasification process. The
United States Environmental Protection Agency (USEPA) consders seven PAHSs to be suspected
human carcinogens. To present the datain this report, the individua PAHs are totaled and referenced
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as “totd polycyclic aromatic hydrocarbons’ or “tPAH.” Theindividua carcinogenic PAHs are
summed and referred to as “totd carcinogenic polycyclic aromatic hydrocarbons’ or “tcPAH.” There
are numerous sources contributing PAHs to the environment besides cod tar resdues. Alternate
sources of PAHs include vehicle emissons, asphdt, roofing materials and ash from other combustible
Sources.

Another group of chemicastypicaly found at MGP stes, and present at the Warsaw Former
MGRP, is cdled “volatile organic compounds.” These include benzene, toluene, ethylbenzene, and
xylene. Thefour are dso known by the acronym “BTEX.”

Cyanide can be associated with spent oxide waste, which is a by-product of the process by
which impurities, such as sulfur, were removed from the manufactured gas. Waste cyanide is often
present a MGPsin the form of ferrocyanide sdts. Inthisform, it is not very soluble in water and thus
has little potentid for migration in subsurface soil. The results of the RI indicated no cyanide
contamination in any media. No cyanide was detected in surface soil, subsurface soil or groundwater
(detection limits were 0.63 ppm for soil and 5 ppb groundwater). As such, cyanideis not considered a
contaminant of concern at the Warsaw Former MGP site.

Meta (or inorganic) contamination can dso originate from MGP waste materids. Metas such
as arsenic, chromium, copper, iron, lead, nickel, and zinc have been cited in the literature as related to
MGP activities. However, metds occur naturdly in soil and groundwater. Further, many human
activities besides the manufacture of gas can result in metd contamination. The Rl Report indicated
that metals were generaly within range of the background and upgradient sample results, so metals are
not considered contaminants of concern in either soil, groundwater, surface water or sediments either
on, or off the gte.

4.1.3: Extent of Contamination

Table 1 summarizes the extent of contamination for the contaminants of concern that were
present at the Site prior to the IRM. The soil and groundwater results are compared with the
gppropriate SCGsfor the ste or background concentrations. The following are the media which were
investigated and asummary of the findings of the investigation.

Surface Sail

Due to the predominance of resdentia land use surrounding the site and the proximity of the
elementary school property, alarge number of surface soil samples were collected during the RI.
Surface soil samples were collected from the Site in dl adjacent residentia properties and throughout
the eementary school grounds. In addition, there were severd samples collected away from the
contamination that reflected “ background” conditions. Surface soil samples were collected from the
upper two inches of the soil column.
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Table 1 summaries the analytica results for surface soil samples. The table presents surface
soil results for the school property, the adjacent resdentia backyards and the MGP site. As mentioned
previoudy, there are severd sources for tPAH contamination other then MGPs.  Due to the ubiquitous
nature of tPAHSs in the environment, they can be found &t low levels even in aresdentia setting such as
the Village of Warsaw absent a specific source, such asan MGP. When a contaminant is found to
naturaly occur (asis the case with metas) or can result from ongoing human activities (such as
combustion of foss| fuels), the results are then compared to “background” samples. Background
samples are located in areas that were not likely to be contaminated by the Ste. The soil results for the
Warsaw MGP ste were compared to ste-specific background data which indicated that typical area
soils not contaminated by the site had atPAH of about 3.1 ppm and atcPAH of about 1.5 ppm.

In genera, the surface soil results indicated that M GP residua s were found above background
levels at the resdentid property that was formaly the ste of the Warsaw Former MGP. Levels of
tPAH and tcPAH ranged well above background levels. Further, andytical results for surface sol
samples from the adjacent school property and some residentid backyards indicated that tPAH and
tcPAH levelsin those areas were e evated above background. These results indicated the presence
and extent of M GP-derived contamination in surface soil. The RI concluded that excavation was a
viable option to address tPAH and tcPAH contamination.

Groundwater

The results of the groundwater investigation indicated that MGP derived contamination was not
extensve. No BTEX or PAHs were detected in water samples collected from most of the shadlow and
deep groundwater monitoring wells. One shalow monitoring well
(MW-98-07S) placed near the former MGP structures showed trace levels of M GP contamination but
the RI did not find an extensive groundwater plume. Contaminant levelsin MW-98-07 included BTEX
at about 2 ppb and tPAH at about 7 ppb. Based on the findings of the groundwater investigation and
the lack of human exposure to groundwater at the Site, groundwater contamination does not appear to
be sgnificant at the Warsaw Former MGP ste.

Of note were some low level detections of trichloroethene in the Site groundwater.
MW-98-07S contained about 6 ppb (the current SCG is5 ppb). Trichloroetheneis an industria
chemicd that was not widdy used in the United States prior to World War I1. Therefore, giventhe
period of when the MGP operated (1870 - 1919), the low level detections of trichloroethene in
groundwater were not considered to be derived from the MGP. As noted in Section 2, the Village of
Warsaw is serviced by a pubic water supply which islocated outside of the Village and there are no
reported uses of the groundwater in the vicinity of the Ste. Therefore, the low levels of TCE found a
the site have no apparent source associated with the MGP site and are not addressed by this action.

Surface Water / Creek Sediments
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The Warsaw Former MGP siteis located about 500 feet east of Oatka Creek. Oatka Creek
isclassfied by New York State asaclass B stream, indicating that the best usage of the streamis
primary and secondary contact recreation and fishing. Class B waters are suitable for fish propagation
and surviva. Because of the proximity to the stream, a study was conducted to determine if
contamination from the MGP site had reached Oatka Creek. In the first phase of the investigation,

NY SEG' s consultant conducted a probing study of the stream sediments. If MGP materid isin the
stream sediments, it can often be identified by the sheen produced by probing of the sediments. The
probing study was conducted from about 100 feet upstream of the MGP site to about 200 feet
downstream of the storm sewer outfal. The probing did not reved any visble MGP resduds.

In July 1998, five surface water and sediment samples were collected and analyzed for MGP
condituents. Table 1 presents the finding of the analytica sampling. There were only minor detections
of BTEX in the surface water samples and no detectable levels of tPAHS. In creek sediments there
were no detectable levels of BTEX. There were some low levels of tPAHSs in creek sediments that
were dightly above an upstream sample result. Aswith surface soil, thereis a background level of
PAHSs in sediments due to combustion of fossil fues or other manmade activities. Based on the results
of the RI, the low frequency of occurrence of PAHSs noted in creek sediments are not expected to
have a significant impact on the ecology of Oatka Creek and there appearsto be little impact to Oatka
Creek from the former MGP site.

Subsurface Sail

The results of the Rl conducted prior to the IRM indicated that MGP-related contamination
was present in the subsurface near the location of the former MGP.  Samples from soil borings and test
pits conducted in the former plant area contained elevated levels of BTEX and tPAHs. The most
heavily contaminated test pit location was at TP-98-01 which, at a depth of about 6 feet below grade,
contained cod tar and cod tar resduds. A subsurface soil sample from thislocation contained BTEX
at 64 ppm and tPAHs of 10,275 ppm. These results are significantly elevated above the appropriate
SCGs. For example, the SCG for xyleneis 1.2 ppm compared to an analytical result of 40 ppm, and
the SCG for tPAHs is 500 ppm compared to an analytical result of over 10,000 ppm. There were
severd other subsurface soil sample locations in and around the former MGP that had levels of MGP
congtituents above SCGs. These findings indicated a source of cod tar and coal tar residues existed
below the surface.

4.2: Interim Remedial M easures

An Interim Remedia Measure (IRM) is conducted at a Site when a source of contamination or
exposure pathway can be effectively addressed before completion of the Remedid
Investigation/Feasibility Study (RI/FS).

The findings of the RI indicated a subsurface source area of cod tar on the resdentia property
that was the location of the former MGP and resduad MGP congtituents in surface soils in the adjacent
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school property and some adjacent private yards. Based on these findings, NY SEG proposed an IRM
to address the contamination. In May of 1999, the NY SDEC approved the IRM work plan for the
Warsaw Former MGP ste. NY SEG then conducted the IRM from June through August of 1999.
Fina Ste restoration work was completed in

May 2000. The IRM was carried out under NY SDEC and NY SDOH oversight and consisted of
excavation and off-gte disposa of MGP contaminated soil/debris and the former MGP subsurface
sructures. The excavation areaincludes alarge portion of the backyard of 49 West Court Strest,
some small sections of adjacent residential properties, and over 38,000 square feet of the elementary
school property. Figure 3 shows the gpproximate area of the excavation. A minimum of 2 feet of soil
was removed from the surface over the entire area. Some areas of the school property were excavated
deeper then 2 feet. Soil adjacent to the relief holder was removed down to approximeately 7 feet and
soil below the holder was removed to a depth of about 12 feet below grade.  Approximately 18,000
tons of contaminated soil were removed from the Site and disposed of at gpproved off-dte waste
disposd facilities. The excavation was filled with imported clean soil and topped with 4 inches of top
soil. The Ste was regraded and landscaped to gpproximate origind conditions.

Post excavation confirmation soil sample andytica results demonstrated that the IRM was
successful in reducing Ste contaminants. Table 2 presents the andytica results for confirmation soil
samples. Soil cleanup objectives for tPAHs and tcPAHS were developed to alow for unrestricted
resdentia use. Thisresultsin the most stringent (lowest) remedia goals for the Ste-reated
contaminants. Other remedid goals were developed using the gppropriate SCGs. The soil andytica
resultsindicate that cleanup objectives for unrestricted resdentia use were met for the dementary
school property. On the MGP dite, only two samples were in excess of unrestricted residential cleanup
objectives. One sample was located directly below the former gas holder at a depth of 12 feet below
grade. This sample was located approximately 7 feet below the water table; and due to excessive
water in the excavation, it was deemed impractica to excavate further. The second point was located
on the western border of the former MGP Ste at a depth of 4 feet. This sSidewal sample was located
directly adjacent to a gas pipeline and it was deemed unsafe to dig further. During the subsequent
Supplementd Investigation, two test borings were advanced to determine if soil beyond the gas line was
contaminated with MGP residues. No contamination was found (see Section 4.3). Because exposure
to subsurface soil in these areas is unlikely, neither of these exceedences represent a public health
concern. The confirmation soil samples indicate that the IRM reduced the potentid for MGP residues
to impact groundwater and diminated, to the extent practicable, potential exposure to contaminated
surface and subsurface soil.

4.3: Supplemental | nvestigation:

In May 2000, following completion of the IRM, NY SEG conducted a supplementa remedid
investigation (SRI) of the Warsaw Former MGP ste. The objectives of the SRI were to determine the
effectiveness of the IRM, to determine the extent of any MGP impactsin subsurface soil a the western
edge of the IRM excavation (towards the school property), and to determine the quaity of
groundwater after the remediation.
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A report entitled Post-Interim Remedid Measures, Supplementa Investigation, Warsaw
Former MGP Site, dated September 2000 has been prepared which describes the field activities and
findings of the Rl in detall.

The SRl induded the following activities:

# subsurface soil investigation; and

# additiond groundwater investigation.
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This section summarizes the result of the supplementa investigation and extent of contamination
for the contaminants of concern that remain at the ste following the IRM. Soil and groundwater results
are compared with the gppropriate SCGsfor the site. The following are the media which were
investigated and asummary of the findings of the investigation.

Subsurface Sail

Two test borings were advanced to delineate the vertical extent of potentid MGP resduesin
the Warsaw Elementary School parking lot. The borings were advanced to a depth of about 12 feet.
These locations were located near the to western edge of the IRM excavation and near the location of
an devated IRM confirmation soil result. Visud observation of the two borings did not indicate any
MGP residues. Sample results confirmed the lack of MGP residues. No volatile organic contaminants
(induding BTEX) were noted in soil samples from the borings. Sampling for PAHs indicated levels
bel ow the site background concentration established during the 1998 RI. One sample had no
detectable levels of tPAH and the other boring had tPAH at 1.67 ppm and tcPAH at less than 0.38

PpPm.

Groundwater

Samples were callected from the five remaining groundwater monitoring wells and two
Geoprobe® temporary well points. Severd of the monitoring wells sampled during the Rl were
removed during the IRM to dlow for the soil excavation efforts. To characterize these areas where the
monitoring wells were logt, two groundwater samples were collected by use of a Geoprobe® rig.
Figure 4 shows the location of the sampling points.

The results of the VOC andysis for the geoprobe groundwater samples indicated low levels of
MGP residuesin the Site groundwater. Benzene was detected above SCGs in the two Geoprobe®
sampling locations at 130 ppb and 14 ppb (the SCG is 0.7 ppb). Toluene and xylene were detected in
one monitoring well but at levels below the gpplicable groundwater standard of 5 ppb. BTEX
compounds were not found in the up gradient monitoring well, the cross gradient monitoring wells or the
farthest down gradient monitoring well. There were no SV OCs (or tPAH) noted in any groundwater
samples.

A number of inorganics exceeded the groundwater standards in both the up gradient and down
gradient monitoring wells. These include sodium, iron, magnesum, lead and antimony. The
occurrence of inorganics in groundwater does not gppear to be related to the MGP site and is likely
naturally occurring, except in the case of lead, which may be associated with an upgradient source.
There were no detectable levels of cyanide in any of the samples.

The SRl indicated that dightly dlevated levels of BTEX remain in the groundwater directly
down gradient of the former MGP dte, but the levels drop off considerably benegth the dementary
school property. This remaining contamination appears to be a dissolved phase plume. Because the
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source of the plume has been removed, as noted by the confirmation soil results, it is expected that the
BTEX levelswill decrease with time. The two soil borings indicate that the eevated MGP
contamination found in one confirmation soil sample was isolated and did not represent an extensive
area of resdua contamination.

4.4;. Summary of Human Exposur e Pathways:

This section describes potential human exposures to site-related contaminants. A more detailed
discussion of the hedlth risks can be found in Section 6.4 (“ Sdection of Exposure Pathways') of the RI
Report and in the Section 9.0 (“Conclusions’) of the SRI report. This summary of human exposureis
based on datain the 1998 RI Report, the 1999 IRM Report and the 2000 SRI Report. This summary
discusses past (pre-IRM) and current (post IRM) conditions at the remediated site.

An exposure pathway is the manner by which an individual may come in contact with a
contaminant. The five dements of an exposure pathway are: (1) the source of contamination; (2) the
environmenta media and trangport mechanisms; (3) the point of exposure; (4) the route of exposure;
and (5) the receptor population. These eements of an exposure pathway may be based on pagt,
present, or future events.

Pathways which were known to have existed or may have existed at the site prior to the IRM
were:

1 incidenta (accidental) ingestion of, and dermd contact with, PAH-contaminated surface soil
among resdents living on contaminated residentid properties and children playing on
contaminated portions of the school property;

I consumption of home grown garden vegetables contaminated with PAHSs from garden soil; and

I potentia incidental ingestion of, and direct contact with, PAH contaminated subsurface soil and
groundwater among utility workersin future subsurface excavetions.

After the soil remova carried out as part of the IRM, either these exposures pathways were
eliminated or exposure was reduced to acceptable levels. Exposure to PAHs and BTEX no longer
poses an unacceptable hedlth risk. Surface soil was removed over the entire MGP site, on sdlected
portions of adjacent resdentia properties, and over alarge area of the dementary school property.
The surface soil was replaced by clean soil from acertified source. Surface soil samples outside of the
excavation areaindicate levels a or below background levels for tPAHS. There gppearsto belittle or
no remaining impact to the dementary school property and sampling indicates that al adjacent
resdential properties were cleaned up to levels that would alow for unrestricted resdentid usage. The
surface water and sediment investigation indicated an abosence of Site-rdated contaminants and no
potentia for exposure among children playing in the stream or among fishermen. There is some minima
contamination in the subsurface soil that could potentiadly expose utility workers in a subsurface
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excavation, however, the low levd of the contaminant concentrations in subsurface soil and
groundwater coupled with the anticipated short duration of the utility worker exposure indicate that the
risk would be minimd.
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45:  Summary of Environmental Exposur e Pathways

This section summarizes the types of environmenta exposures and ecologicd risks which may
be presented by the Ste. The Fish and Wildlife Impact Assessment (FWIA) included in the RI presents
amore detailed discusson of the potential impacts from the site to fish and wildlife resources.

Based on the findings of the assessment, it does not gppear that the MGP residuds have
exerted a noticeable influence over plant, fish or wildlife habitats in the study area. The FWIA indicated
that wildlife speciesidentified around the Site are typicd of those found in resdentia/village settings and
there are no indications that the former MGP activities have limited or impacted habitation by these
species. The fish species observed in Oatka Creek appear to be typica of those found in ashdlow fast
moving stream environment. The sream investigation indicated no obvious MGP residues during the
probing study of the sediments. Sampling of surface water indicated no detectable levels of tPAHs and
only dight detections of BTEX compounds (lessthen 1 ppb). Thelow level of BTEX in the water
column could be associated with urban runoff and does not appear to be indicative of an impact from
the former MGP. Sediment sampling indicated low frequency of occurrence of tPAHs that are not
likely to sgnificantly affect the creek’ secology. The results of the FWIA indicate no environmental
exposure and/or ecological risks associated with the Warsaw Former MGP site. The results of the
FWIA support the findings of the RI that impacts to Oatka Creek from the former MGP are unlikely
and remediation is not required.

SECTION 5: ENFORCEMENT STATUS

The MGP plant was demolished around 1927. At that time, the MGP was owned by
New York Centra Electric Company. In 1930, the MGP property was sold to a private citizen and
has remained in private ownership snce that time. In 1937, NY SEG merged with the
New York Centrd Electric. While NY SEG never operated the plant, their historical ownership of the
property makes them a potential responsible party.

The NYSDEC and NY SEG entered into a Consent Order on March 30, 1994. The Order on
Consent, Index # D0-002-9309, obligates NY SEG to investigate and, if necessary, remediate 33
MGP steslocated in their service area. The Warsaw Former MGP siteisincluded in the multi-Site
Consent Order.

SECTION 7. COMMUNITY ACCEPTANCE

Concerns of the community regarding the remedid investigation report, the interim remedia
engineering report, the supplementa remedid investigation reports, and the Proposed Remedia Action
Plan have been evduated. The "Responsveness Summary” included as Appendix A presents the
public comments received and the Department's response to the concerns raised.

No sgnificant public comments were received.

Warsaw Former Manufactured Gas Plant Site 12/10/4
RECORD OF DECISION (o3/01) Page 17



SECTION 7. SUMMARY OF THE REMEDIAL GOALSAND SELECTED REMEDY

The sdected remedy for any Ste should, & a minimum, diminate or mitigate dl significant
threats to public hedth or the environment presented by the hazardous materid and waste present at the
dgte. The State believes that the remediation now in place, which is described in Section 4.2, Interim
Remedid Measures, has accomplished this objective.

Based on the results of the investigations and the IRM that was performed at the Site, the
NY SDEC is selecting “No Further Action” as the remedy for the Site. In sdlecting this remedy, the
NY SDEC will require that NY SEG, with state oversight, will conduct additiond monitoring at the Site
to monitor the resdua groundwater contamination noted near the former MGP. The groundwater
mai ntenance monitoring program will continue for a period of eighteen months with sampling of
groundwater a sx-month intervals. At the end of the eighteen-month period, NY SEG can propose
ending the monitoring effort. The Department will dso congder NY SEG's obligations to remediate the
Warsaw Former MGP as specified under the multi-site Consent Order as completed.

The IRM was successful a removing MGP contaminated soil to levels appropriate for
unrestricted resdentia use and the results of the supplementa investigations indicate no impacts to the
elementary school property from MGP contamination. However, the MGP operated over 75 years
ago and the potentid for finding isolated areas of MGP contamination beyond the limits of the IRM and
investigation is possible. Therefore, NY SEG will provide the school digtrict technica assstance should
any MGP related material be discovered on the dementary school property and will support the school
digtrict in characterization and management of such materids.

SECTION 8: HIGHLIGHTSOF COMMUNITY PARTICIPATION

As part of the remedia investigation process, a number of Citizen Participation activities were
undertaken in an effort to inform and educate the public about conditions at the Site and the potentia
remedid dternatives. The following public participation activities were conducted for the Ste:

# A repository for documents pertaining to the site was established.

# A stemailing list was established which included nearby property owners, locd politica
officids, loca media and other interested parties.

# In June 1998, afact sheet was forwarded to the Ste mailing list to announce the results of the
firs phase of the Remedid Investigation.

# In December 1998, afact sheet was forwarded to the Site mailing list to announce the public
information meeting to describe the findings of the Remedia Investigation.
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# On December 16, 1998, a public informationd meeting was held to describe the findings of the
Remedid Invedtigation.

# In June 1999, afact sheet was forwarded to the Site mailing list to announce the Interim
Remedia Measure.

# On July 1, 1999, a public informational meeting was held to describe the upcoming Interim
Remedia Measure,

# In February 2001, a meeting announcement was forwarded to the Ste mailing list which
described the sdlected remedy and the date and time of the public mesting.

# On March 1, 2000, a public meeting was held at the Warsaw Elementary School to describe
the selected remedy and solicit public comment.

# In March, 2001 a Responsiveness Summary was prepared and made available to the public to
address the comments received during the public comment period for the PRAP.
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APPENDIX A
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RESPONSIVENESS SUMMARY

Warsaw Former MGP Site
Proposed Remedia Action Plan
Warsaw (V), Wyoming County

The Proposed Remedia Action Plan (PRAP) for the Warsaw Former MGP Site, was prepared by the
New Y ork State Department of Environmental Conservation (NY SDEC) and issued to the local
document repository on February 9, 2001. This Plan outlined the preferred remediad measure
proposed for the remediation of the contaminated soil a the Warsaw Former MGP Site. The

preferred remedy is “No Further Action” beyond the soil remova IRM. The Department is requiring
that NY SEG, with State oversight, would conduct additiona long-term monitoring at the Ste to monitor
the residua groundwater contamination noted near the former MGP. The Department will aso
consder NY SEG' s obligations to remediate the Warsaw Former MGP as specified under the multi-site
Consent Order as completed.

The release of the PRAP was announced via a notice to the mailing ligt, informing the public of
the PRAPs avallability.

A public meeting was held on March 1, 2001, which included a presentation of the Remedid
Investigetion, the Interim Remediad Measure and the Supplementa Remedid Investigation aswell asa
discussion of the proposed remedy. The meeting provided an opportunity for citizens to discuss their
concerns, ask questions, and comment on the proposed remedy. These comments have become part
of the Adminigrative Record for this Ste.

The public comment period for the PRAP ended on March 14, 2001. This Responsveness
Summary respondsto dl questions and comments raised at the March 1, 2001 public meeting. No
written comments were received during the comment period.

The following are the comments received at the public meeting, with the NY SDEC' s responses.

COMMENT 1: How deep were the wells that you found the contamination in?

RESPONSE 1. Groundwater contamination at the site was limited to the areaimmediately
adjacent to the former MGP gtructures. For volatile contaminants, the only
MGP contaminant detected in groundwater was benzene a 3.4 ppb (the
appropriate guidance value is 0.7 ppb). Thiswel (MW-98-07S) was |located
directly north of the former gas holder and was drilled to adepth of 17 fet.
The screened interval is 6 t016 feet below grade. The water table fluctuates
seasondly but is generally about 8 feet below grade. A deeper well (MW-98-
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COMMENT 2:

RESPONSE 2:

07D) was ingtalled directly adjacent to the shalow well (MW-98-07S). The
deeper well was ingtalled to a depth of 25 feet and had a screened interva of
14 to 24 feet. No benzene was detected in the groundwater sample from the
deeper well. However, ethylbenzene (a suspected MGP congtituent) was
detected at 2.3 ppb but thisis below the guidance vaue of 5 ppb.

During the Supplementd Investigation, groundwater samples were collected
from two Geoprobe® temporary well points placed to a depth of about 15
feet. The results of the VOC andysisfor the Geoprobe® groundwater samples
indicated low levels of MGP resdues in the Site groundwater. Benzene was
detected above SCGsin the two Geoprobe® sampling locations a 130 ppb
and 14 ppb (the SCG is 0.7 ppb). BTEX compounds were not found in the up
gradient monitoring well, the cross gradient monitoring wells, or the farthest
down gradient monitoring well.  There were no SVOCs (or tPAH) noted in
any groundwater samples.

As noted in the ROD, tricholoethene was detected in severd wells around the
gte. The highest concentration was 7.2 ppb in MW-2S (aso directly adjacent
to the former holder). There were saverd other monitoring wells that
occasondly had detection of tricholoethene. Trichloroetheneis an indudtria
chemica that was not widely used in the United States prior to World War I1.
Therefore, given the period of when the MGP operated (1870 - 1919) the low
level detections of trichloroethene in groundwater were not considered to be
derived from the MGP. Asnoted in Section 2, the Village of Warsaw is
sarviced by a pubic water supply which islocated outside of the village and
there are no reported uses of the groundwater in the vicinity of the Ste.
Therefore, the low levels of TCE found at the Ste have no gpparent source
associated with the MGP site and are not addressed by this action.

How deep were the deepest wells?

As noted in the response to comment #1, the degpest monitoring wells were
installed to a depth of about 25 to 30 feet and screened from about 15 to 30
feet below grade. At adepth of about 25 to 30 feet, the Site geology changes
from an dluvid (river deposited) sand, it and gravelsto primarily a ity clay.
The monitoring wells were drilled down to the Sty clay to determineif any
contamination was on top of this less permegble unit. Asnoted in the response
to comment #1, very little contamination was found in the groundwater at
depth.
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COMMENT 3:

RESPONSE 3:

COMMENT 4:

RESPONSE 4:

Will NY SEG actudly have people on site during the construction of the school
addition? If something isfound during the school congtruction, will the
NY SDEC beinvolved?

The IRM was successful a removing MGP contaminated soil to levels
gppropriate for unrestricted residentia use and the results of the supplementa
investigations indicate no impacts to the dementary school property from MGP
contamination. However, the MGP operated over 75 years ago and the
potentid for finding isolated areas of MGP contamination beyond the limits of
the IRM and investigation are possible. Therefore, NY SEG will provide the
school digtrict technical assstance should any MGP related materid be
discovered on the e ementary school property and will support the school
digrict in characterization and management of such materids.

NY SEG has committed to provide oversight personnel during the excavation
phase of the school congtruction project. If materid is uncovered that appears
to be contaminated with MGP wastes, the NY SDEC would then provide field
oversght of actions taken by NY SEG to assst the school digtrict. If MGP
materid isfound, it is anticipated that NY SEG would provide for proper
characterization (sampling), containerization and proper off-ste disposa of such
materids.

Will you have to monitor other areas beyond what you have pointed out?

At this point in time, beyond the technica assistance to the school ditrict for
the proposed building congtruction and the long-term monitoring program
outlined above, there are no plansto further investigate the Ste.  However,
should at any time school officids or loca resdents find materid that gppearsto
be MGP related they should contact either NY SDEC or NY SEG officids. If
the materid is determined to be MGP related, the NY SDEC will request

NY SEG to take appropriate actions.
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Administrative Record
Warsaw Former M GP
Warsaw (V), Wyoming (C)

. Letter from NY SDEC to NY SEG, RE: Approvd of the Supplemental Remedia Investigation
Report, dated March 23, 2001.

. Proposed Remedia Action Plan, Warsaw Former MGP, prepared by the NY SDEC, dated
February 2001.

. Letter from NY SDEC to NY SEG, RE: Approva of the Interim Remedia Measures Fina
Engineering Report, dated February 6, 2001.

. Pogt-Interim Remedia Measures Supplementa Investigation Warsaw Former Manufactured
Gas Plant Site, prepared by NY SEG, dated February 2001.

. Fact Sheet, Former Warsaw Manufactured Gas Plant Site, Proposed Remedia Action Plan,
prepared by the NY SDEC, dated January 2001.

. Letter from NYSDOH to NYSDEC, RE: Approva of the Proposed Remedia Action Plan,
dated January 30, 2001.

. Interim Remedia Measures Finad Engineering Report for Activities a Warsaw Former
Manufactured Gas Plant Site, prepared by NY SEG, dated January 2001.

. Letter from NYSDEC to NY SEG, RE: Approva of the Interim Remediad Measures Work
Pan, dated July 21, 1999.

. Fact Sheet, Former Warsaw Manufactured Gas Plant Site, Interim Remedial Measures,
prepared by the NY SDEC, dated June 1999.

. Interim Remedid Measures Health and Safety Plan for Activities at Warsaw Former
Manufactured Gas Plant Site, prepared by NY SEG, dated May 1999.

. Letter from NYSDEC to NYSEG, RE: Approva of the Remedia Investigation, dated
December 24, 1998.

Warsaw Former Manufactured Gas Plant Site 12/10/4
RECORD OF DECISION (03/01) Page 25



. Phase || Remedid Investigation Report, Warsaw Former MGP, Val. | & 11, prepared by
Stearns and Wheler, dated December 1998.

. Fact Sheet, Former Warsaw Manufactured Gas Plant Site, Preliminary Results of Phase 2
Investigation, prepared by the NY SDEC, dated August 1998.

. Phase || Remedid Investigation Work Plan, Warsaw Former MGP, prepared by Stearns and
Whéeler, dated July 1998.

. Phase | Remedia Investigation Report, Warsaw Former MGP, prepared by Stearns and
Wheler, dated June 1998.

. Letter from NYSDEC to NY SEG, RE: Approva of the Remedia Investigation Work Plan,
dated March 31, 1998.

. Fact Sheet, Former Warsaw Manufactured Gas Plant Site, Remedia Investigation, prepared
by the NY SDEC, dated March 1998.

. Citizen Participation Plan for the Remedid Investigation/Feasibility Study at the Former
Manufactured Gas Plant Site, Warsaw New Y ork, prepared by NY SEG, dated
February 1998.

. Task 2 Report, Fdd Investigation Program, Investigation of Former Warsaw Manufactured
Gas Plant Site, Warsaw, New Y ork, prepared by E.C. Jordan, dated
July 1990.

. Task 1 Report, Preliminary Site Evaluation, Coa Gasification Sites, Warsaw, prepared by E.C.
Jordan, dated June 1988.
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Tablel

Natur e and Extent of Contamination
Resaults of the Remediad Investigation
(Surface Soil Results prior to the IRM)

Surface Soils | Semivoltile tPAH 275103423 50f5 3.1
Organic

MGP Site Compounds
(SVOCs) tcPAH 14.0to0 182.6 50f5 31

MEDIUM CATEGOR CONTAMINANT CONCENTRATIO FREQUENCY SCG/
Y OF CONCERN N EXCEEDING Bkgd
RANGE SCGs/Background
(ma/ka) (ma’ka)
Surface Soils | Semivoldile tPAH 0.1t032.0 90of 15 31
Organic
School Compounds
Property (SVOCs) tcPAH 0.0to13.2 90of 15 15
| ———E——————— ——————— e |
Surface Soils | Semivoldile tPAH 19t031.6 9of 17 31
Organic
Residentia Compounds
Properties (SVOCs) tcPAH 0.7t015.3 9of 17 15

pd

A mg/kg is equivalent to a part-per-million (ppm).

All concentrations were rounded to the nearest tenth of a milligram per kilogram (mg/kg).

The abbreviation “SCG” stands for “ Standards, Criteria and Guidance.” For evaluation of soil contamination at and around the Warsaw
Former MGP, SCGs are background contaminant concentrations determined upon review of the Phase || - Remedial Investigation
Report (12/98)

The abbreviation “tPAH" stands for “total polycyclic aromatic hydrocarbons,” which is the sum of concentrations reported for 20
polycyclic aromatic hydrocarbons

The abbreviation “tcPAH” stands for “carcinogenic polycyclic aromatic hydrocarbons,” which is the sum of concentrations reported
for seven PAHSs classified as probable human carcinogens (Group B2) by the US EPA (see the USEPA Integrated Risk Information
System website at http://www.epa.gov/iris/subst/index.html). The tcPAHSs are:

indeno(1,2,3-cd)pyrene;

benz(a)anthracene;

benzo(a)pyrene;

benzo(b)fluoranthene;

benzo(k)fluoranthene;

chrysene; and

dibenzo(a,h)anthracene.
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Table 1 (Continued)
Nature and Extent of Contamination
Resaults of the Remediad Investigation
(Groundwater/ Surface Water Results prior to the IRM)

Note

The abbreviation “pg/L" stands for “micrograms per liter.” For contaminantsin clear water,

thisis approximately equal to one part-per-hillion (ppb).

The abbreviation “SCG” stands for “ Standards, Criteria and Guidance” values as set forth in 6 NYCRR 700 et seq

MEDIUM CATEGOR | CONTAMINANT CONCENTRATION FREQUENCY SCG
i OF CONCERN RANGE (uglL) EXCEEDING | (ug/L)
SCGs
Groundwater | Volatile benzene ND (<0.1) to 3.4 3of 15 0.7
Organic
Compounds toluene ND (<1.0) Oof 15 5
(VOCs) ethyl benzene ND (<1.0) to 2.3 Oof 15 5
xylene ND (<1.0)to 0.5 Oof 15 5
trichloroethene ND (<1.0) t0 9.8 4 of 15 5
Groundwater | Samivolaile | naphthdene ND (<1.0)to 1.1 1of 15 10
organic henanth ND (<1.0) to 13 1 0
Compounds phenanthrene (<1.0)to 50f 15 5
(SVOCs) benzo-(a)-pyrene ND (<1.0) to 2 2 of 15 <10
Surface Volaile benzene Not Detected(<0.5) Oof 5 0.7
Water Organic
Compounds ethylbenzene Not Detected (<0.5) Oof 5 NS
(VOCs) toluene ND (<0.5) to 0.7 00f 5 NS
xylene ND (<0.5)to 0.4 Oof 5 NS
trichloroethene ND (<0.5) to 0.4 1lof 5 0.6
Surface Samivolaile | tPAH Not Detected (<1.0) Oof 5 NS
Water Organic
Compounds

(SVOCs)

The abbreviation “tPAH" stands for “total polycyclic aromatic hydrocarbons,” which is the sum of concentrations reported for
20 polycyclic aromatic hydrocarbons.




Table 1 (Continued)
Nature and Extent of Contamination
Reaults of the Remedid Investigation
(Sediment Results prior to the IRM)

MEDIU CATEGOR CONTAMINANT CONCENTRATIO FREQUENCY Upstream
M Y OF CONCERN N EXCEEDING | sample/SCG
RANGE SCGs/Background | (MIkQ)
(ma/kq)
Sediment | Volaile benzene Not Detected (<0.5) 0of 5 ND
Organic
Compounds ethylbenzene Not Detected (<0.5) 0of 5 ND
(VOCs) toluene Not Detected (<0.5) 0of 5 ND
mlene Not Detected (<0.5) 0of 5 ND
Sediment | Semivoldile | tPAH 19t012.0 20f 5 34
Organic
Compounds tcPAH 0.7t0 3.8 lof5 1.8
(SVOCs)
benzo (a) pyrene 0.1t01.0 20f 5 0.2

Notes:  Concentrations were rounded to the nearest tenth of a milligram per kilogram (mg/kg).
A mg/kg is equivalent to one part-per-million or “ppm.”

The abbreviation “SCG” stands for “ Standards, Criteria and Guidance.” For sediment around the Warsaw Former MGP, SCGs are
“background” contaminant concentrations as determined by upstream sampling.

The abbreviation “ND” indicates “Not Detected.”

The abbreviation “tPAH” stands for “total polycyclic aromatic hydrocarbons,” which is the sum of concentrations reported for
20 polycyclic aromatic hydrocarbons. The abbreviation “tcPAH” stands for “carcinogenic polycyclic aromatic hydrocarbons,”
which is the sum of concentrations reported for seven PAHSs classified as probable human carcinogens (Group B2) by the US EPA
(see the USEPA Integrated Risk Information System website at http://www.epa.gov/iris/subst/index.html). The tcPAHs are:

indeno(1,2,3-cd)pyrene;
benz(a)anthracene;
benzo(a)pyrene;
benzo(b)fluoranthene;
benzo(k)fluoranthene;
chrysene; and
dibenzo(a,h)anthracene.
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