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EXECUTIVE SUMMARY

In accordance with the Consent Order between the New York State Department of
Environmental Conservation (NYSDEC) and Tennessee Gas Pipeline Company (TGPL), a
Remedial Investigation/Feasibility Study (RI/FS) has been conducted by TGPL for Compressor
Station 229 near Eden, New York. The purpose of the FS is to formutate, evaluate, and select
remedial alternatives for appropriate areas associated with Station 229. The scope of this
report follows state and federal FS guidance and includes the identification of remedial action

objectives and general response actions, and the evaiuation and selection of remedial

alternatives.

TGPL purchased and used lubricating oil {Pydraul), which contained potychlorinated
biphenyls (PCBs), in the lubricating system of the starting air compressors at Station 229 from
the 1950s to the 1970s. As a result of historical discharges of condensate from the starting air
system, some residual PCBs have been found in the soil, sediments and drainiine system. A
comprehensive site characterization program was conducted to determine the distribution of
PCBs and Target Compound List/Target Analyte List constituents (TCL/TALs) in the areas of
potential concern (soils, sediments, drainiines and ground water).

Extensive sampling at Station 229 was performed in several phases between October 1990
and June 1996. Soils, sediment, surface water, ground water and draintines were sampled for
PCBs. The on-site areas sampled inciuded the station operations areas, storage/scrap yard
areas, pipeline facilities, a fenceline, a separator pond, ditches, drainlines, and Station Lake.
Based on the potential for off-site migration through site drainage to a tributary of
Eighteenmile Creek, sampling was conducted in the tributary system including the stream
channel, flood plains, farms, residential yards, and a downstream breached pond. Fish were

collected for PCB analysis from the Station Lake, the tributary, and the breached pond.
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In addition to PCBs, TCL/TAL anaiyses were performed on samples from station
operational areas, drainlines, Station Lake, the separator pond, the tributary, a drainage ditch,
and ground water. Toxicity Characteristic Leaching Procedure (TCLP) mercury analysis was
performed on samples from three meter buildings on-site; soils impacted by mercury were
excavated and disposed off-site in 1995. Volatile organic compounds (VOCs) were present in
some of the ground water samples and benzene, toluene, ethylbenzene, and xylenes (BTEX)
and chromium were present in limited soil areas; TCL/TALs were not present in other media
at levels of potential concern. An extensive soil sampling program was conducted to locate the
potential source of the VOCs in the ground water; the resuits indicated that a continuing
source of VOCs to the ground water was not present in soils or upper weathered bedrock.

Analysis of the fate and transport of the constituents identified in the RI for further
evaluation included modeling of the erosional transport of PCBs in the tributary system. The

model showed that PCBs will not be transported to any downstream receptor at ievels of
potential concern (ENVIRON 1996). Evaluation of the fate of TCL/TALs in ground water

shows that these constituenis naturally attenuate and based on the direction of ground water
flow and the absence of receptors, TCL/TALs at levels of potential concern will not be
transported to receptors.

TGPL performed a two-phase Habitat-Based Assessment (HBA) and an extensive
ecological evaluation of the tributary system to assess the quatity, diversity, potential receptors
and potential ecological exposure pathways in the area. The HBA found the ecosystem to be
healthy and diverse. The ecological evaluation found that the exposure pathways are quite
limited. PCBs in the system are not adversely impacting plants, fish, wildlife, or natural
communities in the tributary area (Woodward-Ciyde Consuitants 1996). The study also found
that intrusive remediation would have no significant effect on PCB levels in biota and would
cause a significant amount of disturbance to the currently thriving ecosystem which would not
be proportionately justified by any significant benefit to the ecosystem.

TGPL also conducted a study of the potential impact of PCBs on human health with
specific assessment of the potential impact, if any, of PCBs in the Station 229 tributary (Terra,
Inc. 1996). The human health study reported that the early (1970s) view of PCBs, based on

high-dose laboratory studies, did not accurately characterize the actual hazard posed to the
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human population. Epidemiological studies in the last 10 years have provided more relevant
information on the human toxicity of PCBs which tends to dispute the extrapotation of animal
studies to human health, alleviating many of the concerns originally raised from the early
studies. TGPL’s study also showed that years of occupational experience with PCBs at levels
orders of magnitude higher than those in the tributary have been remarkably free of adverse
health findings. Assessment of the specific site conditions in the tributary corridor results in
the conclusion that the current conditions do not represent a health concern to the local
population.

On-site soils and drainlines were remediated in 1995 under a NYSDEC-approved Interim
Remedial Measure (IRM). Accessible soiis containing PCBs above the cleanup goal
established for the IRM were excavated and disposed in 2 chemical waste tandfill (Modet City,
New York); inaccessible soils were capped in place. Sediments containing PCBs exceeding
the cleanup goal established for the IRM were removed from the oil/water separators and
manholes and were also disposed in the chemical waste landfiil. The oil/water separators,
manholes and drainlines were grouted. An evaluation of residual PCBs and other chemicals of
potential concern showed that no further action is necessary for any constituents in on-site
soils or sediments. The site is no longer a source for the off-site migration of PCBs at levels
of concern.

To address VOCs in ground water, TGPL has taken numerous actions including a source
area characterization and 11 rounds of ground water sampling. TGPL has also determined that
there are currently no potential receptors of ground water between the impacted area and the
nearest downgradient surface discharge points. VOCs will likely volatilize upon reaching
surface waters and will not reach receptors downstream.

Throughout the process of the RI, TGPL actively fostered community dialogue through a
variety of means including the preparation and distribution of Community Update newsletters.
These newsletters provided area residents, interested citizens, and public officials with the
status of TGPL activities at Station 229 and the addresses and phone numbers of state
regulators and TGPL representatives. TGPL established public repositories which provided
community access to all of the final documents and technical studies. In addition, TGPL

prepared a videotape on the tributary and a pamphlet on PCBs for distribution, conducted
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door-to-door visits with many residents, and participated in public meetings to disseminate
sampling resuits and findings.

This FS summarizes the resuits of the RI and the IRM and evaluates, where appropriate,
remedial action objectives and remedial aiternatives for the following areas: (1) on-site soils
and drainlines; (2) Station Lake; (3) ground water; and (4) the tributary system.

TGPL has addressed on-site soils and drainiines through impiementation of the 1995
Interim Remedial Measure (Section 1.3.4). No further action is necessary for on-site soils,
drainlines or sediments as the IRM achieved all of the remedial goails for PCBs in these media.

Based on the results of the RI, no evaluation of remedial alternatives is necessary for
Station Lake. Nevertheless, TGPL will remove the fish from the lake to ensure that there is
no ecological pathway for bioaccumulation of the PCBs. No further action is warranted to
address the low levels of PCBs present in the lake sediment and the lake is not a potential
source for the off-site migration of PCBs at levels of concern.

The results of the RI indicate the presence of VOCs in the ground water at levels which
warrant further consideration. Remedial alternatives are considered for ground water
including no further action, monitoring, enhanced in situ degradation, air sparging, and
extraction and treatment.

Based on the sampling results and the findings of the extensive studies on the tributary
system, TGPL believes residual PCBs in the tributary do not present a concern to human
health or the environment. However, at NYSDEC’s request, this FS evaluates remedial
alternatives for the tributary. The alternatives evaluated for the tributary are no further action,
institutional action, a treatment technology (in situ bioremediation), a multi-component
alternative, and removal/disposal.

The evaluation of remedial alternatives presented in this report includes a preliminary
screening of the ground water and tributary alternatives developed under general response
actions as well as a detailed evatuation of each alternative retained from preliminary screening.
The screening and detailed evaluations were conducted based on procedures outlined in the
Technical and Administrative Guidance Memorandum on Selection of Remedial Actions at

Inactive Hazardous Waste Sites (TAGM 4030, May 15, 1990).
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The objective of the preliminary screening is to narrow the list of potential alternatives for
detailed evaluation. The preliminary screening process is based on the criteria of effectiveness
and implementability of the alternatives. The remedial alternatives for ground water that
remain after preliminary screening are no further action, monitoring, enhanced in situ
degradation, and removal/treatment. The tributary alternatives that remain following
preliminary screening are no further action, institutional action, the muiti-component
alternative, and removal/disposal.

A detailed evaluation of the remaining remedial alternatives is performed using the seven
criteria outlined in TAGM 4030: compliance with applicable New York State Standards,
Criteria and Guidelines (NYS SCGs); overall protection of human heaith and the environment;
short-term impacts and effectiveness: long-term effectiveness and permanence; reduction of
mobility, volume, or toxicity; implementability; and cost. Following the detailed evaluation
and assessment against these seven criteria, the alternatives that are potentially applicable at
Station 229 are subjected t0 a comparative analysis.

The recommended remedial action for ground water resulting from the detailed evaluation
is monitoring based on site-specific conditions such as the absence of ground water receptors,
the relatively thin zone of low permeability fractured bedrock which contains the impacted
ground water, the infeasibility of ground water treatrnent, and the purchase of an option on the
property downgradient from mpacted wells MW-6S and MW-6D. The remedial action

proposed for the tributary system is the multi-component aiternative.
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1 INTRODUCTION

1.1 Status of the Remedial Investigation/Feasibility Study Program
Tennessee Gas Pipeline Company (TGPL) has conducted a Remedial Investigation (RI) and
Feasibility Study (FS) at its Compressor Station 229 near Eden, New York in accordance with

the requirements of the Consent Order between the New York State Department of

‘Environmental Conservation (NYSDEC) and TGPL on January 23, 1991 (DO-0003-8903).

The Remedial Investigation and Feasibility Study (RI/FS) was performed in conformance
with the Work Plan for RI/F'S at Tennessee Gas Pipeline Compres..ror Station 229 at Eden,
New York (Work Plan), submitted by TGPL to the NYSDEC in December 1990 and approved
by NYSDEC on January 15, 1991. The Work Plan is consistent with New York State's RI/FS
process as defined in the following NYSDEC documents:

Technical and Administrative Guidance Memorandum on Guidelines for Remedial

Investigation/Feasibility Studies, TAGM 4025, March 31, 1989; and

Technical and Administrative Guidance Memorandum on Selection of Remedial

Actions at Inactive Hazardous Waste Sites, TAGM 4030, revised May 15, 1990.

The Work Plan also conforms with the U.S. Environmental Protection Agency's (USEPA)
October 1988 Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA, Interim Final (RUFS Guidance).

The RI report, which details the methods and findings of the Station 229 RI, was
submitted to NYSDEC in phases as site characterization data became available. The following

RI reports were submitted to the NYSDEC:
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eneral RI Documents

Draft Remedial Investigation, Tennessee Gas Pipeline Company, Compressor
Station 229 at Eden, New York, Volume I, Introduction and Summary of Results,
August 2, 1991

Remedial Investigation, Tennessee Gas Pipeline Company, Compressor Station

229 at Eden, New York, Volume II, Site Characterization, August 2, 1991

Draft Remedial Investigation, Tennessee Gas Pipeline Company, Compressor
Station 229 at Eden, New York, Volume IIl, Evaluation of Results, August 2,
1991

Addendum, Remedial Investigation Volume II: Site Characterization Report Phase HIC
Soil and Sediment Sampling, February 1992

Second Addendum to the Remedial Investigation Volume II - Site Characterization
Report Additional Phase IIC - Soil and Sediment Sampling TGPL Compressor
Station 229, Eden, New York, May 1992

Data Summary for Residential Water Sampling, June 1992
Third Addendum to the Remedial Investigation Volume II - Site Characterization

Report Additional Phase IIC - Soil and Sediment Sampling TGPL Compressor
Station 229, Eden, New York, Juty 1992

1
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» Investigation of Soils Adjacent to Drainlines, Tennessee Gas Pipeline Company

Compressor Station 229, at Eden New York, August 1994

»  Phase III Supplemental Site Characterization Report, February 1995

Ground Water Documents

Evaluation of Ground Water Monitoring Data, Station 229, Addendum to

Remedial Investigation Report, July 1993

Report on Phase I Additionat Groundwater Characterization: Volatile Organic
Compounds, Tennessee Gas Pipeline Comparny Compressor Station 229 at East Eden,
New York, February 1994 '

" Ground Water Assessment Report for Tennessee Gas Pipeline Comparny

Compressor Station 229, Eden, New York, November 1994

Report on Phase Il Groundwater Characterization - Volatile Organic Compounds
for Tennessee Gas Pipeline Comparty Compressor Station 229, East Eden, New
York, November 1994

Tennessee Gas Pipeline Company (TGPC) Phase II Supplemental Groundwater
Report Station 229, East Eden, New York, April 1995

Report on VOC Source Characterization at Tennessee Gas Pipeline Company

Compressor Station 229, East Eden, New York, June 1995
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Station Lake and Tributary Documents
»  Addendum to Phase IIA and B Sampling, Off-Site Sampling Areas, March 1991

»  Final Report Phase Il Habitat-Based Assessment Verification Work, June 1992,
February 1993

»  Fish Sampling Results from Station Lake, the Breached Pond, and the Tributary
Between the Ponds near Tennessee Gas Compressor Station 229, Eden, New

York, March 1994

* Report: Fish and Sediment Sampling Resulits from a Tributary and a Breached
Pond near TGPL Station 229, February 1995 '

»  Station Lake Investigation Report for Station 229, April 1995
*  Report: Soil and Sediment Sampling Results from a Tributary and a Breached
Pond between Tennessee Gas Compressor Station 229 and Highway 62 near

Eden, New York, December 1994, May 1995

»  Ecological Evaluation of a Tributary and Associated Habitats Near Tennessee Gas

Pipeline Compressor Station 229 Near Eden, New York, January 1996

» A Summary of PCB Toxicology and A Critical Assessment of Its Human Relevance,
February 1996

» Analysis of Transporr of PCB Soils and Sediments in Tributary Near Compressor
Station 229, March 1996
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In addition to the RI work, TGPL implemented an Interim Remediai Measure (IRM) in
accordance with the NYSDEC-approved Interim Remedial Measure Work Plan, Tennessee Gas
Pipeline Company Compressor Station 229 at Eden, New York, April 1995. On-site soils and
drainline sediments identified in the Work Plan were removed and disposed off-site in a
chemical waste landfill. The drainlines were subsequently grouted. The results of this
remediation are presented in the Interim Remedial Measure Report, Soil/Drainline Remediation

Activities, February 1996, and discussed in Section 1.3.4 of this document.

1.2 Scope of the Feasibility Study Report

The purpose of the FS is to formulate, evaluate and select remedial alternatives for appropriate
areas of Station 229. This report consists of four major sections, with accompanying tabies,
figures and appendices. A brief overview of each section is provided betow.

Section 1 presents the purpose, scope, and organization of the report as well as a summary
of the RI report; the results of the IRM; the nature, extent, fate and transport of, and potential
exposure to the constituents of potential concern; and an evaluation of the need for further
action for each of the four identified areas of potential concern: on-site soils and sediments,
Station Lake, ground water and the tributary system.

Section 2 describes the development of remedial alternatives and discusses the potential
remedial alternatives for consideration in this FS. This section includes the development and
identification of remedial action objectives and the general response actions for meeting these
objectives.

Section 3 describes the preliminary screening of the remedial alternatives. The purpose of
this screening is to narrow the list of potential alternatives for detailed evaluation. The
screening process is based on the effectiveness and implementability of the technologies,
taking into account the constituent(s) of concern and site-specific issues such as the nature of
the bedrock underlying the station. A summary of the remedial alternatives retained for
detailed evaluation is included in Section 3.

Section 4 consists of a detailed evaluation of the remedial aiternatives retained after the
preliminary screening. In general, the detailed evaluation is based on technical feasibility,

effectiveness, and cost. The factors considered under technical feasibility and effectiveness
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include compliance with regulatory criteria; impacts to human health and the environment;
short-term impacts and effectiveness; long-term effectiveness and permanence; reduction of
mobility, volume, and toxicity; and implementability. A comparative anaiysis is also provided
as part of the detailed evaluation of alternatives. Recommended alternatives are presented at

the conclusion of the detailed evaluation.

1.3 Summary of the RI

This section summarizes the results of site characterization activities. Site characterization
results for polychlorinated biphenyls (PCBs) and Target Compound List/Target Analyte List
Substances (TCL/TALs) are summarized for the media sampied including soils, sediments,
ground water, and surface water. This section also includes a summary of the fate and
transport analysis, the habitat-based assessment and ecological evaluation performed for the

site, and the evaluation of potential human heaith impacts.

1.3.1 Site Description

Station 229 occupies 50.5 acres along East Eden Road, approximately 4 miles south of the
Village of Hamburg in the Town of Eden in Erie County, New York (see Figure 1-1).
Open woods lie to the west of the station. Former TGPL corporate housing, now a
subdivision of privately-owned homes, lies approximately 90 feet north of the facility. A
small cemetery, a dairy farm, and a private residence are located to the east of the site. A
truck farm is located along the south border of the station. A municipal water system
(Erie County Water Authority) provides potable water to the station and the majority of
nearby residences. Private ground water wells are used by some owners of property
located southeast of the site and along North Boston Road.

The station is situated at an elevation of approximately 1,000 feet above mean sea
level. In the immediate vicinity of the Compressor Building and the Auxiiiary Building,
the topbgraphy is flat (Figure 1-2). There 1s a surface water drainage divide north of the
operations area of the station. North of the operations area, the topography slopes steeply

from south to north; storm water runoff from this limited portion of the station discharges
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to a roadside culvert near North Boston Road, which eventually discharges to Hampton
Brook. All surface water from the operations area and southward flows down moderately
steep topography south and west toward Station Lake.

Soil in the area is composed primarity of glaciat till with clay and shale. Ground
water occurs primarily within the upper, weathered shale bedrock and to a significantly
lesser degree in deeper, more competent shale bedrock formation. The topography of the
bedrock surface dips to the southwest across the compressor station proberty. The ground
water flow direction is southwest, toward Station Lake, generally following surface
topography, although the fractures present in the upper bedrock may resuit in localized
variations in flow direction. There are no apparent potentiai downgradient receptors of
the shallow fractured bedrock water-bearing zone within the approximately 1,500-foot
distance between the main portion of the compressor station and the local surface water
discharge points (i.e., Station Lake and the tributary described below). The overburden
deposits range in thickness from approxtmately 4 feet in the northwest to approximately
12 feet at Station Lake. Depth to ground water ranges from 10 to 16.5 feet below ground
surface (bgs) across the station from the east at MW-2 to the west at MW-11, as measured
in August 1994,

All of the surface drainage from the operations area of the site flows to the southwest
into Station Lake, a 1-acre lake up to 17 feet in depth, which discharges to an unnamed
tributary of Hunt Creek (Figure 1-3). The tributary is typically 3 to 6 feet wide with
limited flow in its upper reaches. The tributary flows west-northwest for 1.5 to 2 miles
before entering Hunt Creek, which discharges to Eighteenmile Creek, which in turn
travels approximately 5 miles before discharging into Lake Erie. A breached farm pond is
on the tributary east of Highway 75.

Land use in the vicinity of the station is primarily agricultural and partty residential.
Local farmers grow a variety of fruits and vegetables inctuding corn and berries. The
tributary is not used for recreational purposes, but Eighteenmile Creek is used for fishing,
swimming, and other types of recreation. Hunting of deer, turkey and small game is

reportedly common around the facility.
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The operations area of the station contains six reciprocai-type natural gas compressor
engines in the Compressor Building, which are started with a single air starting system in |
the Auxiliary Building. The starting air system consists of two starting air compressors
and associated air receiver tanks (ARTs) and piping. A single set of seven ARTs is
located immediately west of the Auxiliary Building. Other buildings at the station include
a pipeline warehouse, a shop, an equipment garage, a utility building_',- an office, a radio
building, a hangar, and three meter station facilities (referred to as Meter Building A, the
Colden Meter Station, and the Hamburg Sales Meter Station) which are used to support
the gas transmission operation. Buildings associated with dehydration of natural gas from
the Colden gas storage field occupy an area in the southeastern corner of property. Pipe
racks and a scrap yard are located along the western side of the property. A concrete
sump tank is located south of the Auxiliary Building. A waste oil storage tank is located
northwest of the Compressor Building. Until 1988, a sanitary system included a leach

field located at the northern end of the facility between the shop and former TGPL
corporate housing. In 1988, the sanitary system was connected to the Erie County Sewer

‘Authority system.
| Condensate generated from the starting air system is currently collected in a steel tank
in the basement of the Auxiliary Building, then transferred to 55-gailon drums, tested and
disposed appropriately. Prior to 1988, the condensate from the air compressors and
ARTs was discharged onto the ground or into the storm water drainline system.

Station Lake and a separator pond are iocated in the southwestern portion of the site.
The main drainage system for the station originatly consisted of both floor drains and
storm drains, which combined and subsequently discharged around Station Lake near the
far western property line. In 1982, the portion of the drainage system adjacent to Station
Lake was abandoned, and drainage was rerouted so that storm flows would pass through
Station Lake before reaching the tributary. The drainline along the south side of the lake
was cut and rerouted with piping to a 1,000-gallon oil/water separator which was piped to
a separator pond which, in turn, was piped to Station Lake. The remainder of the
drainline along the south side of the lake was left in place until 1995, when, during the
IRM, it was filled with grout from the location at which it was cuf 1o the outfall below
Station Lake. The oil/water separator and main drainline system were also grouted in
1995 as part of the IRM.

02-1119D.2011:WPA3409_1 WPD/1-28-97/3:07PM I-11 ENVIRON

l
'
|
)
i
i
I
1
I
|
I
i
i
|
i
I
|
I
|




DRAFT FINAL

1.3.2 Previous Investigations
TGPL conducted a preliminary sampling program in 1988 to determine if PCBs were
present in the starting air system, ART areas, and the drainage system. The sampling
results indicated that PCBs were present in crankcase oil, condensate, surface soil and
sediment in some areas of the station. A compiete description of the TGPL sampling
results was presented in the Statton 229 Ri report; a summary of the locations where
PCBs were detected is provided below. |

Results of the TGPL sampling showed PCBs to be present at 6 mg/kg in one
crankcase oil sample from the starting air compressors. The other crankcase oil sample
did not contain PCBs above the detection limit of 1 mg/kg. A PCB level of 75 mg/kg was
measured in the condensate sample from the combined ART blowdown vaive. Surface
soil samples collected from beneath the blowdown valves for the ARTs and near the

Auxiliary Building contained PCB levels of 13,000 and 88 mgrkg, respectively. Sediment

samples collected from Draintine D contained PCB levels ranging from 2,500 to 5,600
mg/kg. Three of 11 soil and sediment samples taken from the tributary of Eighteenmile
Creek contained PCB levels ranging from 3 to 16 mg/kg; the remainder of the tributary

samples did not contain detectable levels of PCBs.

1.3.3 Site Characterization

An extensive site characterization program was performed at the station between October
1990 and June 1996. This program consisted of the collection and analysis of soil,
sediment, surface water, ground water, and fish samples in order to define the presence of
PCBs and to screen for the presence of TCL/TALs. Sampling program results for these
media are summarized in this section. A comprehensive description of the field programs
and findings are presented in the reports tisted in Section 1.1. The following sections

describe the-sampling conducted and the results of the investigations.
1.3.3.1 PCB Study

Discrete soil, sediment, water and fish samples were collected from targeted areas on-

and off-site where site history or drainage pathways indicated the potential presence
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of residual PCBs. The on-site soils and sediments were cotlected from areas around
the Compressor Building, the Auxibary Building, the ARTs, the meter buildings,
fencelines, the scrap yard, the pipe racks, miscellaneous pipeline facitities, waste oil
storage tanks, outfalls, drainage ditches, the separator pond, and Station Lake. In
addition, on-site grid sampling was performed to screen the entire station property for
the presence of PCBs. Five on-site monitoring wells were sampied for PCBs in
ground water. Surface water samples were collected from outfalls,l drainage ditch
areas, and the tributary. Off-site soil and sediment sampling focused on the tributary,
with samples collected in the tributary channel, along its banks and floodplains, and
in downstream ponds. Samples were also cotlected from two off-site farms: one
south of the station and one north of the breached pond.

Sampling indicated that on-site soilvs contained PCB ievels up to 2,800 mg/kg and

drainline sediments contained a maximum level of 3,300 mg/kg. PCB results for on-
site soils and drainlines are presented in Tables 1-1 and 1-2. On-site soils and
drainline sediments were addressed through an IRM which included removal of soils,
cleaning the drainline manholes and oil/water separators, and grouting the drainiines
in accordance with the IRM Work Pian submitted in Aprit 1995 (see Section 1.3.4).
The on-site areas addressed in the IRM were the ART area, the Auxiliary Building
area, the Compressor Building area, Drainage Ditch B, soils surrounding a former
waste oil/solvent tank (Shop Building area), the scrap yard area, the pipe rack area,
and Drainline D.

Sampling also included ground water, surface water and sediment (not related to
drainlines). Thirty-six sampies were collected for PCBs from on-site wells; 10 off-
site private wells were also sampled. PCBs were not detected in any on- or off-site
ground water samples collected. Four surface water samples were analyzed for
PCBs; one contained PCBs at 0.65 ug/L (Outfall 3). No PCBs were detected in other
surface water samples. PCBs were present in some of the soils and sediments in
Station Lake and the separator pond at levels up to 6.6 mg/kg and 14 mg/kg,
respectively. Ground and surface water sampling results are summarized on
Table 1-3.
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TABLE 1-1
Summary of PCB Results for On-Site Soil Samples Before IRM Impiementation
Compressor Station 229

Range of PCB Levels
Number of Number of (mg/kg)
Area Samples Taken | PCB Detections

Air Receiver Tank Area 37 1.3 -2000

Auxiliary Bldg Area 27 ©1.1-167

Compressor Bldg Area 4 2.7 - 2800

Discrete Grid (Phase II) 10 1.4 - 49!

Discrete Grid (Phase III) 0 NA

Drainage Ditch A 1 2.7

(@)

Drainage Ditch B 0.33 -3¢

Fenceline 1.3-450

o
—

Mainline Valves NA

Meter Bldg A NA

Meter Bldg Colden NA

Meter Bidg Hamburg NA

Pipe Racks Area

Scrap Yard Area

Vertical Scrubbers

Waste Oil Storage Tank

Nl l— s ==~ O
N[OOI OO

Waste Oil/Solvent Tank

Notes:

Sample count does not include duplicate samples. but duplicate results are inciuded in range
of levels.

' Two results from Phase II Discrete Grid Sampling exceeded 25 ppm (32 mg/kg and 49
mg/kg). These samples were cotlected in the scrap yard and northeast of the
Compressor Building, respectively.

I
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TABLE 1-2

Summary of PCB Results for Drainline Areas,
Soil and Sediment, Before IRM Implementation

Compressor Station 229

Range of PCB
Number of Number of Levels

Area Samples Taken | PCB Detections (mg/kg)
Drainline A Outfall Area 5 4 0.17-1.5
Drainline A Oil/Water Separator 1 0 NA
Drainline B Outfall Area 1 0! 0.40!
Drainline C Outfall Area 1 1 0.43
Drainline C Soils Adjacent to 3 2 0.23-0.71
Drainline
Drainline C Qil/Water Separator 1 1 11
Drainline D Manholes #1 & 2° 2 2 1.2 -34
Drainline D Manholes #3. 4 & 5 3 3 21 - 3300
Drainline D Soils Adjacent to 29 8 0.01 - 1.04
Drainline
Drainline D Oil/Water Separator 1 1 765
100-Gallon Sump Tank next to 1 1 450

Compressor Building?

Notes:

Sample count does not include duplicate sampies, but duplicate results are considered in

ranges.

1
2

Detection in a duplicate sample. Result is below reporting limit in the original sampie.
These manholes were previously identified as parts of Drainiine C, but during the IRM
Drainline C was found to pass through the manholes as a closed conduit; therefore, the
sediments are not in Drainline C, and are not representative of PCB ievels in that

drainline. The manholes acrually connect to Draintine D.

drainlines.

This tank, previously identified as being on Drainline C, was not connected to any
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TABLE 1-3
Summary of PCB Results for On-Site Ground and Surface Water
_ Compressor Station 229
Number of Samples | Number of PCB Range of PCB
Area Medium Collected Detections' Levels

Drainage Ditch B Surface Water 2 0 NA
Drainline A Qutfall Surface Water 1 0 NA
Drainline C Qutfall Surface Water 1 1 0.65 ug/L
Tributary Surface Water 1 0 NA
MW-1 Ground Water 6 0 NA
MW-2 Ground Water 8 0 NA
MW-3 Ground Water 6 0 NA
MWw-4 Ground Water 6 NA
MW-5 Ground Water 10 NA
Notes:
NA - Not applicable. ‘
‘ Detection limit was 0.5 ug/L.
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Tributary soils and sediments have been evaluated for the presence of PCBs with
extensive sampling programs in 1990/1991 and in 1994. In addition, limited sediment
sampling was conducted in conjunction with fish sampling in 1994. Tabie 14
summarizes the tributary system soit and sediment sampling results and sampling
results from the on-site water bodies, i.e., the separator pond and Station Lake.
Tributary soil and sediment sample locations from the 1994 program are shown in
plates accompanying the May 1995 Report: Soil and Sediment Sampling Results from
a Tributary and a Breached Pond between Tennessee Gas Compressor Station 229
and Highway 62 Near Eden, New York. 1.evels do not exceed the detection limit
(1 mg/kg) 1n any samples from off-site farms. PCB levels in the tributary system
range from non-detect (below 0.1 mg/kg) to 960 mg/kg within the first 1,900 feet of
the tributary. Levels decrease rapidly with distance downstream from the station.
Beyond 1,900 feet from the station, levels measured in 1994 are all below 10 mg/kg.

Fish were also sampled from Station Lake, the tributary, and the breached pond
approximately 7,200 feet from the station along the tributary. Sampling events were
conducted in October 1993 and July 1994. Fish sampling was attempted in the
separator pond, but fish were not present. A totat of 95 fish were collected from
Station Lake, the breached pond and the tributary in October 1993. Only those from
Station Lake had sufficient numbers and mass for laboratory analysis. The average
total PCB level in fillet tissues from largemouth bass and biuegili in Station Lake
were 4.34 and 4.63 mg/kg, respectively. The average total PCB level in whole body
samples from largemouth bass and biuegili in Station Lake were 16.98 and 20.48
mg/kg, respectively. The maximum PCB level found in any fish whotie body sample
from Station Lake was 48.09 mg/kg in a largemouth bass.

Fish from the breached pond and a reach of the tributary (between Highways 73
and 62) were collected in July 1994. Due to the small size of the collected fish, only
whole body tissue samples were used for sample analyses. A total of 708 fish (5

species) were collected from 20 pools formed in the tributary; 256 of the 708 fish
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TABLE 1-4 |
Summary of PCB Results for Tributary, Separator Pond, and
Station Lake, Soils and Sediments

Compressor Station 229

Range of PCB Levels (mg/kg)

' Initial' Current? Data
_ Area Medium RI Data_

Off-Site: Upstream of Station Lake Soil ND-450 1.3-8.9

Separator Pond Soil ND-1.3 NS

Sediment ND-14 NS

Station Lake Soil ND-1.5 NS

Sediment ND-6.6 0.79-3.5

Tributary: From Station Lake to 1,900 feet downstream Soil ND-120 ND-960

Sediment " 7.6-760 ND-410

Tributary: 2,000 feet to North Boston Road Soit ND-11 ND-8.6

Sediment ND-6.9 0.30-1.8

Tributary: North Boston Road to the Breached Pond Soil ND-11 ND-6.9

Sediment ND-3.3 ND-3.6

Tributary: Breached Pond Sediment 0.22-0.93 ND-2.3

Tributary: Breached Pond to Highway 75 Soil NS ND-0.88

Sediment NS ND-0.25

Tributary: Highway 75 to Hickman Road Soil ND ND-1.2

Sediment NS ND-1.8

Tributary: Hickman Road to Route 62 Soil NS ND-0.98

Sediment ND-0.186 ND

Notes:
: July 1990 - July 1994 data
! 1994 data following August 1994 storm event
ND: Not detected
NS: Not sampled
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were used to create 22 discrete and 33 composite whole body fish tissue samples.

A total of 42 fish (3 species) were collected from the breached pond; all 42 fish were
used to create 3 discrete and 7 composite whole body samples. The average total
PCB level in all samples was 1.53 mg/kg; the average levels in the tributary and
breached pond samples were 1.45 and 1.94 mg/kg, respectively. The maximum
levels in the fish samples from the tributary and breached pond were 3.1 and

5.8 mg/kg, respectively.

1.3.3.2 TCL/TAL Study

A total of 46 soil and sediment samples were collected for TCL/TAL analyses during
site characterization from 1990 through 1992. These samples were collected from the
Compressor Building area, the Auxiliary Building area, the ART area, outfalls from

Drainlines A, B, and C, Drainage Ditch B, the separator bond, Station Lake, and the

tributary. An additional 22 soil samples from the Jacket Water Cooler area and the

Jacket Water Surge Tank area were analyzed for total chromium. The Jacket Water
Cooler Area samples were also analyzed for hexavalent chromium. Ten soil samples
collected along the station fenceline were analyzed for total petroleum hydrocarbons
(TPH). TCL/TAL results for soil and sediment samples are summarized in Tables
1-5 through 1-7. The results of TCL analysis of soil samples indicated the presence
of TPHs and benzene, toluene, ethylbenzene and xylenes (BTEX) in soils in the
vicinity of the dehydration area in the southeast corner of the station. TAL analysis
indicated the presence of 22 TALs in soils.

In addition, eight soil leachate samples from the meter buildings were analyzed
for mercury. Mercury levels in the leachate ranged from 0.2 wg/L to 15 ug/L.
TGPL implemented a program to further determine the mercury distribution and
remediated impacted soils at Station 229 in 1995. A final report on the investigation
and remediation of mercury-impacted soiis and surfaces will be submitted to the
NYSDEC in the near future.
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l TABLE 1-5
Summary of TCL Results for Soils
AST Former Auxiliary Former Sump Near Station I
ART Scrubbing/ AST Former Building | Compressor | Drainage Formner Diesel| Gasoline | Former Waste | Monitoring | Qil/Water Oil/Water Separator Station Compressor Lake
Area | Settling Tank |Waste Oil Tank Area Bldg Area Ditch B Fenceline UST UST Oil UST Wells Separator 1 | Separator 3 Pond Lake Bldg OQutfall
|[Pesticides (mg/kg)

ILlpha-BHC ND ND ND ND-0.13 ND " ND ND
Petroleum Hydrocarbons . ND-44000 | ND-200 ND
mg/ke)

"I‘ CLs - SVOCs (mg/kg)

||2~Melhylnaphthalcne ND ND ND ND ND 0.092J-0.141 ND-0.072) ND ND ND ND ND ND

cenaphthene ND ND-0.031J ND ND ND-2.3 ND 0.034J-0.062] ND-0.13J ND ND ND ND-0.028J ND
nthracene ND ND-0.055J) ND ND ND-4.5 ND ND-0.043] ND-0.46 ND ND ND ND-0.041J ND
enzo(a)anthracene 0-0.48 I;ID—O.ZZJ ND ND-0.66J ND-6.3 0.0361-0.07J 0.097]-0.433 ND-0.91 ND-0.043J ND ND ND-0.12]J ND

I[)enzn(a)pyrcnc ND ND-0.098) ND ND ND-4.9 0.023J-0.065J) 0.079J-0.68] ND-0.43] ND-0.038J ND ND 0.021]-0.1J ND
Benzo(b)fluoranthene ND ND-0.19] ND ND-0.75] ND-8.4 0.046J-0.12] 0.15J -1.2] ND-0.53 ND-0.047]) ND ND 0.0261-0.17] ND

Ibenzo(g,h,i)pcrylenc ND ND-0.026] ND ND ND-2.1 ND-0.041J 0.18J-1.5J ND-0.31} NG ND ND ND-0.039] ND
enzo(k)fluoranthene ND ND-0.11] ND ND ND 0.039J-0.11) 0.075J-0.66J ND-0.42] |0.0243-0.067]) ND ND 0.027J-0.14) ND

arbazole ND-0.03J ND ND-0.037J ND-0.3] ND ND-0.029]J ND
Chrysene ND-0.42 ND-0.23] ND ND-0.67] ND-5.7 0.076J-0.12] 0.11J-0.56] ND-0.89 ND-0.062]J ND ND 0.024] -0.14J ND
Di-n-butylphthalate ND ND-0.0768J ND ND-R ND ND ND ND-0.026BJ | ND-0.023] ND R-0.96B ND ND
Dibenz(a,h)anthracene ND ND-0.5) ND-0.21] ND ND ND

I ibenzo(a,h)anthracene ND ND ND ND ND-0.51 ND ND-0.5J ND-0.21) ND ND ND ND ND |
Pibenzofuran ND ND ND ND ND-1.3 ND ND ND-0.074) ND ND ND ND ND
Dicthylphthalate ND ND-0.039B] ND ND ND ND ND ND 0.03"BJ - ND ND ND ND

0.04BJ
FFluoranthene ND-0.77 ND-0.46 ND ND-1.3 ND-13 0.09J-0.23] 0.11J-0.17) 0.024)-2.5 0.041-0.12] ND-0.46 ND 0.045J-0.33] ND
FFluorene ND ND-0.027] ND ND ND-2.1 ND 0.033J-0.037) ND-0.18] ND ND ND ND ND
“ndcno(l ,2,3-cd)pyrene ND ND-0.042) ND ND ND-2.4 ND 0.12J-1.3] ND-0.3J ND-0.022) ND ND ND-0.051) ND
aphthalene ND ND ND ND ND-0.53 0.046J-0.13] 0.042J-0.084] ND NO ND ND ND ND
|k’hcnamhrcnc ND ND-0.25] ND ND-0.94 ND-14 0.067J-0.15J 0.087J-0.18J ND-2.1 ND-0 0571 ND ND ND-0.22] ND

“’yrcnc ND-0.77 ND-0.36) ND ND-0.89 ND-13 0.094]-0.21) 0.54]1-1.3) ND-3.1 0.0341-0.094]) ND ND 0.035)-0.21J ND
t)is(Z-Ethylhexyl)phthala!e R-5.1B 0.02683-0.12B] R ND-R ND 0.36B3-1.4]1 ND-0.15BJ 0.048BJ- {0.08BJ-0.1BJ R ND 0.044BJ- R

0.055BJ 0.095BJ

HI'CLS - YOCs (mg/kg)

"l , 1, 1-Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND-0.003J ND

[R-Butanone ND ND ND ND ND-6 ND-0.006) ND ND-0.014 ND ND ND ND-0.15 ND ND
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TABLE 1-5
Summary of TCL Results for Soils
AST Former Aukxiliary Former Sumip Near Station
ART Scrubbing/ AST Former Building | Compressor | Drainage Former Diesel| Gasoline | Former Waste | Monitoring | Oil/Water Oil/Water Separator Station Compressor Lake
Area Settling Tank |Waste Oil Tank Area Bldg Area Ditch B Fenceline UST UST QOil UST Wells Separator 1 | Separator 3 Pond Lake Bldg Outfall

- Methyl-2-pentanone ND ND ND ND ND ND-0.075 ND ND ND ND ND ND ND ND
Acetone R ND 0.019 R ND-R ND-R ND ND ND-0.061 ND ND R R-0.98BJ ND R

enzene ND ND ND | ND ND ND-18 0.003J ND-0.088 ND ND ND ND ND ND ND ND
|karb0n Disulfide ND ND ND ND ND ND ND ND ND ND ND ND-0.016 ND ND
uEthyl Benzene ND ND ND ND ND ND-7.4] ND-0.002J ND-0.25 ND ND ND ND ND ND ND ND
L\Aethylcne Chloride R 0.035BJ-0.041B R R ND-R 0.012B}- 0.032-0.038BJ ND 0.014B- |0.03BJ-0.039B R R 0.031BJ- ND

(.055B 0.018B 0.042BJ

Toluene ND ND ND ND ND ND-12 ND-0.002] | ND-0.029 ND ND-0.006 ND ND ND ND ND ND
Xylenes (total) ND ND ND ND ND ND-J 0.002J-0.021 | ND-0.19 ND ND-0.0006 ND ND ND ND ND ND

Notes:

Soil results for TCLs/TALs detected in at least one soil sample.

Blanks indicate constituent not analyzed for.

VOCs: Volatile organic compounds

SVOCs Semivolatile organic compounds

ND: Consttuent not detected.

R: Unreliable result. Analyte may or may not be present.

B: Analyte also detected in blank.

J: Estimated value.
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TABLE 1-6

Summary of TAL Results f

or Soils

AST Forimer Auxiliary Campressor Drainage Former Former Waste | Jacket Water Jacket Water QOil/Water Qil/Water Outfall from
ART Area Waste Oil Tank| Building Area Bldg;Area Ditch B Gasoline UST Qi] UST Cooler Area Surge Tank Separator 1 Separator 3 Separator Pond | Station Lake Station Lake
TALs (mg/kg)
Aluminum 8500-12000 10700-14100 9100-9400 10000-14000 12-13000 11900-20600 7730-11300 11109-16700 14000 9000-12000 19000
Arsenic 6-10 3.3J-4.9] 7.7-11 1.4-5] 6.2-24 1.9B-5B 3]-51 31-4.3] 0.52-1.9 2.7-3.1 25
Barium 68-110 34.6B-52.9 89-94 73-150 26-170 125-212 58-59.1 89.9-104 81-90 SND-84 120
Beryllium 0.16-0.45 ND 0.18-0.21 0.17-0.72 ND-0.34 ND-2 ND ND 0.44-0.56 0.22-0.72 0.82
Cadmium 3443 ND-1.5 3.8-3.9 2.9-5.9 3.2-5.9 2.8-3.1 2-3 ND 3.74 0.96-2.5 10
Calcium 2200-9000 1020B-1770 3400-42000 1600-20000 330-3000 43300-183000 1220-2210 300:)-6230 1200-1600 5900-28000J 4400
Chromium (total) R 15-18.1 R 14-30 10-19 24.6-27 29-910 231-920 13.5-16 16-21 23-27 24-38 300
Chromium VI ND-0.79 ND-2 ND ND ND ND-0.79 ND-2
Cobalt 8.3-16 6.5B-9B 12-13 7-19 3-38 5B-10B 5.8B-11 10-10.1B 13-24 7.7-15 33
Copper 18-26 12.8-20.4 28-29 R-60 15-280 '28.8-40 9.7-18.1 20-23 34-40 15-21 81
Cyanide (total) ND ND ND ND ND ND-9.3 ND
Iron 25-25000 19300-32300 23000-25000 20000-32000B 22000-38000 14500-21900 17600-25100 27200-32200 28000-31000 18000-25000 67000
Lead 19-27 4.8-8.9 43-94 0.11-630 19-44 16.8-30.2 53-158 13.5-27 13-18 171-26] 10-12) 44]
Magnesium 2800-4700 3720-4220 3200-4500 2500-5600 1200-3900 6680-16300 1560-3810 3980-5670 5600-5700 1900-7000 6800
Manganese 380-540 1631-426] 310-460 200B-630B 86-210 625-3310 1451-302] 3711-732) 210-230 320-400 840
Mercury ND ND ND ND-1.1 ND-0.79 0.7-5 ND ND-0.1 ND-4 ND ND
Nickel R-28 15-20.4 R 13-33 12-67 26-38 9.9B-23 22.8-30 3342 18-35 80
Potassium 710-810 593B-964B 700-790 640-860 580-1000 1040B-1290 562B-1040B 705B-1300B 990-1100 1100-1200 1400
Selenium ND 3.6-5.1 ND ND 0.12-0.44 3.8-8 3-4 4-5 ND ND ND
Sodium 65-100 ND 93-99 ND-170 180-390 ND-685B ND ND 66J-88) ND-R 130J
Thallium ND-0.28 ND ND-0.24 ND-0.28 0.24-0.75 ND ND ND ND ND ND
Vanadium 14-15 14.8-20.9 11 14-34 10-21 8B-15 10.8B-17 15.6-23 17-18 11-20 27
Zinc 69-81 43.6-67.6 230-450 61B-120 53-190 138-213 49.7-85.2 66.6-70 63-96 74-100 220
Notes:
Soil results for TALs detected in at least one soil sample.
ND: Constituent not detected.
Blanks indicate constituent not analyzed for.
R:  Unreliable result. Analyte may or may not be present.
B:  Value is between insirument detection himit and reporting limit.
J: Estimated value.
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TABLE 1-7
Summary of TCL/TAL Resuits for Sediment
Compressor Station 229

Drainline A
Outfall Area
(Outfall 1)

Drainline B
Outfall Area
(Outfall 2)

Drainline C
Qutfall Area
(Qutfall 3)

Separator
Pond

Station Lake

TALs (mg/kg)

Aluminum

10000-11000

15200-19300

Arsenic

3.2]-5.6]

9-11

Barium

97-110

120-142

Beryllium

0.45-0.46

ND

Cadmium

4-4.6

34

Calcium

3500-3600 -

4340-9150

Chromium (total)

18-23

19-23

Cobalt

14

18-23

Copper

33-53

21-48

Iron

27000-32000

27000-31600

Lead

39]-42]

46-67]

Magnesium

4200-4600

3120-4150

Manganese

420-430

409-588

Mercury

0.22-0.27

ND

Nickel

38-43

32-43

Potassium

960-1100

1550-2160

Silver

ND

ND

Sodium

85J-110]

Thallium

ND

Vanadium

14-16

Zinc

88-95
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TABLE 1-7
Summary of TCL/TAL Resuits for Sediment
Compressor Station 229

Drainline C
Outfall Area
(Outfall 3)

Drainline B
Outfall Area
(Outfall 2)

Drainline A
Outfall Area
{Outfall 1)

Separator
Pond Station Lake

SVOCs (mg/kg)

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

ND

Benzo(k)fluoranthene

ND

Chrysene

ND

Fluoranthene

0.052-0.089

Indeno(1,2,3-cd)pyrene

ND

Pyrene

ND-0.088

bis(2-Ethylhexyl)phthalate

ND-0.14

VOCs (mg/kg)

2-Butanone

0.07-0.14

Acetone

0.33J-0.98BJ

Methylene Chloride

0.17BJ-0.24BJ

Notes:

TCL/TAL Sediment results for constittents with at least one delection in sediments.
ND: Constituent not detected.

R: Unreliable result. Analyte may or may not be present.

B:  Analyte also detected in blank.

J: Estimated value.
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In 1993 and 1994 a supplemental characterization was conducted to further
characterize the presence of certain TCL/TAL constituents and PCBs in soils and
sediments. A total of 81 samples were collected from station soils and sediments for
TCL/TAL analysis. The supplemental characterization inciuded sampling of the
Station Lake water and sediments.

Soil and sediment results from both the site characterization and the suppiemental
characterization are included in Tables 1-5 through 1-7. Evaluation of the soil and
sediment results indicates that BTEX in the dehydration area and chromium in certain
areas on the site are the only TCL/TALSs of potential concern at the site.

Two surface water samples were collected from Drainage Ditch B for iron
analysis in 1992 and two surface water samples were collected from Station Lake in
1994 for volatile organic compound (VOC) analysis. No constituents were present at

levels of potential concern. Table 1-8 presents the constituents detected in these

surface water samples.

A total of 59 ground water samples were collected for TCL/TAL and/or VOC
analysis during 10 sampling rounds. The specific analyses performed during each
round of sampling are listed in Table 1-9. Tables 1-10 and 1-11 summarize results of
ground water sampling for TCLs and TALs, respectively. Elevated levels of VOCs
were detected in some wells, as shown in Figure 1-4.

A source characterization program was conducted in March and April 1995 in an
attempt to locate sotils that may be serving as a continuing source of the VOCs
measured in ground water. A total of 69 soii samples were collected from 39 borings
in the ART area and near monitoring wetl MW-2 for VOC analysis. Only two
samples from one boring contained chiorinated VOCs (1,1, 1-trichloroethane, or
1,1,1-TCA) at a maximum level of 0.150 mg/kg of 1,1,1-TCA at 3 to 3.5 feet.

These soils were excavated and disposed during the IRM. No VOCs were detected
above the detection limit at any other soil sampling location except acetone, a
common laboratory contaminant which was detected at low levels in three samples.
This extensive sampling program determined that a continuing source of VOCs to the

ground water did not exist in the soils sampled.
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TABLE 1-8
Summary of TCL/TAL Resuits for Surface Water
Compressor Station 229
Drainage Ditch B Station Lake

TALs («g/L)

Iron 2.600-490,000 NA

VOCs (ug/L)

Methylene Chloride NA 5-14

Notes:

Results for constituents detected in at least one surface water sample. Iron was the only TAL

analyzed for in surface water.

NA - constituent not analyzed for.

1-26
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TABLE 1-9
Summary of Ground Water Analyses Performed
Compressor Station 229
Sampling Round 1' Round 2! Round 3? Round 4 Round 5 Round 6 Round 7 Round 8 Round 9 Round 10 | Supplemental |
Location (1/91) 4/91) | (7/192) (8/93) (10/93) (3/94) 4/94) (8/94) (12/99) (1/95) (6/96)
MW-1 TCIL/TAL, TCL/TAL, TCL/TAL, vocC NS NS NS NS NS NS NS
PCB PCB PCB
MW-2 TCL/TAL, TCL/TAL., TCL/TAL, voC NS NS NS NS vOC vocC voC
PCB PCB PCB
MW-3 TCL/TAL, TCL/TAL, TCL/TAL, NS NS NS NS NS NS NS NS
PCB PCB PCB
Mw-4 TCL/TAL, TCIL/TAL, TCIL/TAL, vocC NS NS NS NS voC vocC NS
PCB PCB PCB
MW-5 TCL/TAL, TCL/TAL, TCL/TAL, NS NS NS NS NS NS NS NS
PCB PCB PCB
MW-6S NS NS NS NS NS vOocC voc NS vocC vocC vocC
MW-6D NS NS NS NS NS vOC NS NS vOC vOC NS
MW-7§ NS NS NS NS NS vOC vocC NS vOC voC NS
MW-7D NS NS NS NS NS NS NS NS NS NS NS
MW-8S NS NS NS NS NS NS voC NS vOC vocC vocC
MW.-.8D NS NS NS NS NS NS VOC NS vocC vocC vocC
MW-9D NS NS NS NS NS NS yOoC NS vocC YOC vOocC
MW-10 NS NS NS NS NS NS ~ NS voCc vOocC vOcC voC
MW-11 NS NS NS NS NS NS NS voC vOC vOC vOC
GW-1 NS NS NS NS vOoC NS NS NS . NS NS NS
GW-2 NS NS NS NS vOoC NS NS NS NS NS NS
GW-3 NS NS NS NS vOC NS NS NS NS NS NS
GW-4 NS NS NS NS VOC NS NS NS NS NS NS
GW-§ NS NS NS NS voC NS NS NS NS NS NS
GW-6 NS NS NS NS voC NS NS NS NS NS NS
GW-7 NS NS NS NS vOC NS NS NS NS NS NS
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TABLE 1-9
Summary of Ground Water Analyses Performed
Compressor Station 229

Sampling Round 1! Round 2! Round 3? Round 4 Round § Round 6 Round 7 Round 8 Round 9 Round 10 | Supplemental
H Location (1/91) 4/91) (7/92) (8/93) (10/93) (3/94) (4/94) (8/94) (12/94) (1/95) (6/96)

GW-8 NS NS NS NS vocC NS NS NS NS NS NS
GW-9 NS NS NS NS vVOC NS NS NS NS NS NS
GW-10 NS NS NS NS vVOoC NS NS NS NS NS NS
DP-t1 NS NS NS NS voc NS NS NS NS NS NS
DP-12 NS NS NS NS vocC NS NS NS NS NS NS
DP-13 NS NS NS NS voC NS NS NS NS NS NS
DP-14 NS NS NS NS vOoC NS NS NS NS NS NS
DP-15 NS NS NS NS vOC NS NS NS NS NS NS

Notes:

! In rounds 1 and 2, TCL/TAL includes analyses for VOC, BNA (base-neutral analytes [SVOCs)), pesticides, metals, TOC (total organic carbon), TOX (total organic halogens),
TDS (total dissolved solids), and TPH (total petroleum hydrocarbons).
2 In round 3, TCL/TAL includes analyses for VOC, BNA, metals and TPH.

NS = Not Sampled.
Sampling locations identified with GW and DP are temporary monitoring locations.
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TABLE 1-10
Summary of TCL Results for Ground Water
Compressor Station 229

Round 01:* | Round 02:* | Round 03:* | Round 04:* | Round 05:* | Round 06:* | Round 07:° { Round 08:’ | Round 09:* | Round 10:* Supp.’
1/91 4/91 7/92 8/93 10/93 3/94 4/94 8/94 12/94 1/95 6/96

Constituent (ug/L)! j
1,1, 1-Trichloroethane ND-12 ND-18 ND-73 ND-26 ND-8400 .8-150 ND-460 ND ND-290 ND-640 ND-420

1, I-Dichloroethane ND ND ND-1.5 ND ND-7 0.6-11 ND-12 ND ND-17 ND-12 ND-20
1,1-Dichloroethene IND ND IND-6.6 IND-1 IND-1800 0.3-31 IND-83 IND IND-43 D-110 ND-100
1,2,4-Trimethylbenzene  [ND ND ND ND ND-2 ND-2 ND-1 ND ND-16 ND-2 ND-9.6
{Benzene ND-5 ND ND-22 ND-9 ND-2 ND ND-24 ND-1 ND-75 ND-10 ND-59
"Carhon Tetrachloride IND ND ND-11 ND-0.5 D ND ND ND ND-10 ND ND-4.6

hloroform ND-10 ND-30 ND-110 ND-7 ND-22 ND-6 ND-8 IND-0.2 ND-0.1 ND-93 ND-43

Cthylbenzene ND ND ND-2 ND-0.6 ND-0.2 ND-2 ND-5 ND ND-13 ND-2 ND-4.2
Toluene IND IND ND ND D-2 IND-S IND-3 ND-0.5 ND-89 ND-12 ND-73
[Xylenes (total) IND-5 NI IND ND-0.2 IND-2 ND IND-14 ND IND-67 IND-10 ND-43
Pis(2-Ethylhcxyl)phtha]atc ND-140 ND ND INA INA NA NA NA INA NA NA

otes:
D =
A =

Reported by R.F.
Reported by R.F.
Reported by
Reported b

L ]

Reported b
Reported b

Not present above the detection limit.
Not analyzed.

Weston for samples from monitoriug wells MW-1, MW.2, and MW-4.
Weston for samples from monitoring wells GW-1 through GW-10 and DP-11 through DP-15.

Weston for samples from monitoring welts MW-10 and MW-11,
Weston for samples from monitoring wells MW-2, MW-4, MW-6S, MW-6D, MW-7S, MW-8S, MW-8D, MW-9D, MW-10 and MW-11.
Weston for samples from monitoring wells MW-2, MW-6S, MW-6D, MW-8S, MW-8D, MW-9D, MW-10 and MW-11.

! All samples are unfiltered. Results for TCLs detected above NYSSGVs in at least one round of sampling are reported. All other TCLs were either ND or were detected below the
NYSSGVs for all sampling rounds.
Reported by E&E for samples from monitoring wells MW-1, MW-2, MW-3, MW-4, and MW-5.

R.F. Weston for samples from monitoring wells MW-68 and MW-7S. Data arc unvalidated and are therefore not considered in the sclccuou of remedial alternatives.
y R.F. Weston for samples from monitoring wells MW-6S, MW-75, MW-8S, MW-8D), and MW-9D.
Reported by R.F.
y R.F.
y R.F.
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TABLE 1-11
Summary of TAL Results for Ground Water"?
Compressor Station 229

N . Round 01: 1/91 Round 02: 4/91 Round 03: 7/92

Chemical (:g/L) Filtered [ Unfiltered Filtered [ Unfiltered Filtered Unfiltered
Aluminun ND-2000 400-520000 120-220 27000-120000 100-1700 6800-48000
Antimony ND ND ND ND ND ND
Arsenic ND ND-160 ND ND-15 ND ND-9
Barium 36-490 55-5200 36-410 660-1600 28-430 240-880
Beryllium ND ND-41 ND ND-6 ND ND
Cadmium ND ND-200 ND 18,933 ND ND-11
Calcium 21000-180000 100000- 1000000 34000-190000 84000-250000 24000-250000 60000-270000
Chromium (total) ND-13 ND-1000 ND 69-2500 ND-54 12-10000
Cobalt ND-31 ND-560 ND 37-160 ND-32 20-95
Copper ND-26 ND-1400 ND-21 68-320 ND 31-120
Cyanide (total) ND ND ND ND ND ND
Iron ND-6100 930-1000000 68-200 52000-230000 ND-5500 12000-85000
Lead ND-52 S8-1000 ND 19-40 ND-7 11-24
Magnesium 3700-52000 22000-210000 5800-55000 22000-79000 3200-65000 17000-72000
Manganese 120-5400 730-9100 79-5400 1600-8600 ND-5800 510-7300
Mercury ND ND-1 ND ND ND ND
Nickel ND-460 ND-2400 ND-180 100-760 ND-1600 22-2100
Potassium 1200-5500 4400-38000 15004600 5900-13000 1500-3700 4800- 10000
Selenium ND ND ND ND ND ND
Silver ND ND ND ND ND ND
Sodium 17000-150000 16000-150000 11000-87000 11000-85000 15000-160000 14000-180000
Thallium ND ND ND ND ND ND
Vanadium ND-13 ND-1100 ND 22-71 ND ND-79
Zinc ND ND ND ND ND ND
Notes:
ND = Not present above the detection limit.
' Samples coltected from monitoring wells MW-1 through MW-5
' No samples were analyzed for TALs during Rounds 4 through 10
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Elevated levels of iron, manganese, sodium, magnesium, nickel, and iead were
present in some wells. There are no historical data to indicate that the presence of
these TALs in ground water could have resuited from station activities. Based on the
above analysis, the presence of these TALs in ground water is not of potential
concern.

Chromium was measured in one well during the third round of sampting at a

level of 54 ug/L, which marginally exceeds the New York State standard of 50 ng/L,

but is below the U.S. Drinking Water Standard of 100 ug/L. As reflected in the RI
document, Evaluation of Ground Water Monitoring Data, Station 229, Addendum to
Remedial Investigation Report (July 1993), chromium at this level is not of potential

concern.

1.3.3.3 Site Characterization Summary

Site characterization data indicated that PCBs were present in operations and drainage
areas of the station. PCBs in on-site soils and drainlines were addressed in an Interim
Remedial Measure as discussed in Section 1.3.4.

PCBs were also detected in the tributary soils and sediments, the separator pond
sediments and Station Lake sediments. The concentration of PCBs in the sediments
of the separator pond and Station Lake are fow. However, Station ¥ ake contains fish.
Therefore, both the tributary and Station Lake are evaiuated further below.

The levels of TCL/TALs detected in the soil and sediment samples collected
during the RI program indicate that only BTEX and chromium are of potential
concern in soil or sediment. The extent of potentially significant BTEX in soils is
limited to the dehydration area; sampling in and downgradient of the dehydration area
indicates that downgradient soils have not been impacted by BTEX from the
dehydration area nor has ground water within or downgradient of the area been
affected. The limited extent of BTEX in soils does not warrant further consideration
under this program, and will not be evaluated further in this FS. The presence of

chromiuin in certain station soils will be evaluated further in the following sections.
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_ Sampling results for several monitoring wells indicate the presence of VOCs in
ground water: Although extensive sampling indicates that a continuing source of
VOCs from soils to the ground water does not exist, VOCs in ground water are
evaluated further in this report.

1.3.4 On-Site Remedial Activities

TGPL has performed site remediation activities over the past several years. These include
cleaning of air compressors and air receiver tanks and cleanup of on-site soils. Cleaning
of air compressors and air receiver tanks occurred between 1991 and 1993 as IRMs.

An IRM was performed between July and September 1995 to address on-site soils and
drainline sediments containing PCBs. The remediation was conducted in accordance with
the NYSDEC-approved Interim Remedial Measure Work Plan, Tennessee Gas Pipeline
Company Compressor Station 229 at Eden, New York, April 1995. The implementation
of the remedial activities is summarized in the Interim Remedial Measure Decision
Document, NYSDEC, June 1995.

The IRM is a component of the overail remediation of the site. The major elements
of the IRM included:

*  Acquisition of additional soil samples to delineate the areas targeted for soil
removal and to determine if the scope of the IRM should be expanded or
additional remedial activities would be required;

» Excavation and off-site disposal of on-site soils and drainline sediments (in oil/
water separators and manholes) containing PCBs in excess of the cleanup goal;
and

» In situ abandonment of subsurface draintines by grouting.

The IRM cleanup goal was developed based on a site-specific exposure evaluation,
evaluation of promulgated regulatory levels, and site-specific conditions (e.g., restricted
access to the site, deed restrictions, no ground water impact) as described in the IRM

Work Plan and Decision Documnent. Based on these factors, a cleanup goat of 25 mg/kg

02-1119D.2011: WPA3409_1 . WPD
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for on-site soils and drainlines was found to be protective of human heaith and the
environment.
Seven areas were identified for soil remediation based on RI and pre-remediation

sampling:

» Air Receiver Tank (ART) Area
» Pipe Rack Area

» Scrap Yard Area

»  Compressor Building Area

»  Shop Building Area

*  Auxiliary Building Area

» Drainage Ditch B Area

These areas were delineated and excavated to address soiis exceeding the cleanup goals.

A total of 414 cubic yards (cy) of soil was excavated and disposed. Because of
subsurface limitations, a low-permeability cap was instalied over the excavation area west
of the ARTs following the excavation of accessible soils. The areas were restored
following remediation with the placement of backfill 10 within 6 inches of the initial
grade, and were covered with topsoil or gravel, depending on the original cover prior 1o
excavation. Areas restored with topsoil were revegetated, fertitized and muiched. Rip-
rap was used as backfill for the drainage channel portion of Drainage Ditch B area to limit
potential future erosion.

Approximately 4,620 feet of Drainline D were addressed in the IRM. Of that length,
approximately 42 feet were considered inaccessible due to the proximity of utilities. The
IRM Work Plan called for removal of sediments from the manholes, an oil/water
separator from Drainline D, and a sump believed to be on Draintine C, foliowed by
grouting of the lines, separator, and sump with non-shrink cement material. However,
subsequent to the preparation of the IRM Work Plan and Design Plan, information was
obtained relative to Drainline C indicating that remediation of the drainline was not

necessary. Specifically, it was noted that the Compressor Building floor drains are
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connected to Manholes 1 and 2, which discharge through the Drainiine D system, whereas
the Compressor Building roof drains are not connected to Manhoies 1 and 2 and discharge
through the Drainline C system. The roof drain from the east side of the Compressor
Building passes through Manhole 2 but does not discharge into it, and the roof drain from
the west side of the building bypasses around Manhole 1. Additionally, it was observed
that the 100-gallon concrete sump tank adjacent to the Compressor Bui}_ding was not
connected to the drainlines, and there was no indication that it had been previousty
connected to the roof or floor drains. Subsequent sampting of Drainline C sediments and
the oil/water separator indicated that PCBs were not present, so grouwting Drainline C was
not considered necessary. Therefore, the IRM activities outlined in the original IRM
Design Plan for Drainline C were modified as described in the Interim Remedial Measure
Report, Soil/Drainline Activities, February 1996. The sediments were removed from two
identified sumps, from the Drainline D manholes, and from the oil/water separator and the
lines and appurtenances were grouted. As a result of the IRM, all impacted drainlines
have been closed.

All on-site soils and drainlines exceeding the cleanup goal were addressed by the [IRM
activities designed to achieve standards developed and presented in the IRM. A letter
dated March 28, 1996 from the NYSDEC confirms that the IRM was acceptable.

All criteria presented in the IRM continue to be met at the site and the remediation
achieved the cleanup goal determined to be protective of human heaith and the
environment. Therefore neo further action is necessary for PCBs in on-site soils and
drainlines.

In addition to PCBs in on-site soils and drainlines, PCBs are present in some on-site
sediments and other constitients are present on-site. These two potential concerns were
evaluated to determine whether the IRM adequately addressed all on-site soil and sediment
issues, or whether further remediation may be necessary for these media.

PCBs were measured in the separator pond and Station Lake sediments at levels up to
14 ppm and 6.6 ppm respectively. Levels are low in both areas and, since the sediments
are underwater in non-recreational areas, the potentiat for human exposure is minimal.

However, to address potential concerns regarding bioaccumutlation of PCBs in fish in
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Station Lake, the fish will be removed and the lake will be monitored thereafter to ensure
that a fish population does not reappear in the lake.

Other constituents of potential concern on-site are addressed in the following
discussion of chemical fate and transport. As demonstrated in the following section,
based on evaluation of the TCLs/TALSs, there are no on-site contaminants that require
further remediation. Therefore, the IRM has sufficiently addressed ail on-site

contaminants in soil and sediment and no further action is necessary for these media.

1.3.5 Chemical Fate and Transport

Fate and transport analysis examines the physical and chemical processes relating to the
transformation and movement of PCBs and TCL/TALSs in the environment. This analysis
is performed 1n order to beter evaluate whether constituents will reach receptors and
assess the potential impacts of these constituents. This section provides a summary
analysis of the fate and transport of targeted constituents in the areas identified in the
preceding sections of this report (i.e., PCBs in the tributary system and certain
TCL/TALs 1 soils, sediments and ground water). A detailed description of the fate and
transport analysis i1s provided in the RI report.

The fate and transport of PCBs and TCL/TALSs depend on the relevant chemicat
characteristics, the physical characteristics of the site, source characteristics, and
distribution of these substances in the environmental media. The pathways relevant to
each medium and constituent, specific to the site, are discussed in the following sections.
Section 1.3.5.1 presents the properties of PCBs and pathways for migration that were
considered in the RI and evaluates the potential for human and wildlife exposure to PCBs
in the tributary system. Section 1.3.5.2 presents the properties of specific TCL/TALSs, the
applicable pathways for their migration, and the potential for exposure to these

constituents.
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1.3.5.1 PCBs

PCBs are among the more environmentaily persistent organic compounds, having low
water solubility and high adsorptivity. These characteristics give PCBs a high affinity
for soils and sediments, onto which they are readily adsorbed, a process which
restricts their mobility in the environment. The process of PCB adsorption to soil is
enhanced by the presence of organic carbon, which further reduces the mobility of
PCBs in soils and sediments.

The fate and transport of on-site PCBs were discussed in the IRM and are not
addressed further in this section. TGPL performed a fate and transport study for
Station Lake and the tributary system 1o determine if residual PCB-containing soils
and sediments located in Station Lake and atong the upstream reaches of the tributary
may have an impact on potential downstream receptors. The results of the snidy are
presented in the report entitied Analysis of Transport of PCB Soils and Sediments in
Tributary Near Compressor Station 229 (ENVIRON, March 1996), which was
submitted to the NYSDEC and placed in the public repositories. In the study, the
results of two sampling events were evaluated and an erosion and sediment transport
model was developed. Comparison of the sampling data sets, collected in 1990/91
and 1994, indicates that following four years of storm events, including a greater than
100-year event, the PCB-containing soils and sediments are not being significantly
transported to downstream areas. This conclusion is based on the foliowing

observations:

The maximum PCB levels are observed to be in similar upstream locations in
both the 1990/91 and 1994 data sets.

The storm event (August of 1994) did not cause an increase in downstream
PCB levels from accumulation of PCB-containing soils transported from
upstream. In fact, average downstream levels in 1994 were less than those

observed 1n 1990/91, indicating a natural attenuation of PCB ievels.
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The erosion and sediment transport model developed for this site supports the above
conclusion that significant downstream transport of PCB-containing soits and
sediments is not expected to occur in the tributary system. The model utilized the
Universal Soil Loss Equation (USLE}) and the results of regional channel erosion field
studies to provide estimates of the average PCB level in downstream depositional
areas within the tributary. The model was used to provide a comparative assessment
of the expected downstream sediment PCB levels under seven theoretical remedial
alternatives. |

The results of the model indicated that predicted average PCB levels in sediments
reaching the "breached pond" (located just over one mile downstream from the
compressor station) would be well betow 1 ppm, regardless of whether PCBs are
removed from the tributary system. A sensitivity analysis conducted as part of the
study indicated that even if there is considerable variabiliiy among the input
parameters, it is unlikely that the predicted average PCB level in sediments reaching
the breached pond would exceed 1 ppm even if no PCBs are removed. Consequently,
the model showed that the average downstream PCB levels would not be significantly
decreased by implementation of any remedial action.

Since the model used is predictive, temporal variations were not considered; thus
the mode! assumed constant PCB levels in the areas serving as a potential source for
eroded soil and sediment. PCB levels, however, would generally decrease with time
due to the erosion of PCB-containing areas and the influx of non PCB-containing soits
and sediments. Thus, the model is conservative in predicting PCB levels in sediments
deposited downstream. Despite this conservative assumption, the model predicts that
transport will not result in the movement of PCB levels of potential concern to
downstream receptors.

Despite these modeling predictions, wiich indicate that PCBs will not reach
potential receptors, PCBs in Station Lake and the tributary system soils and sediments
are retained for further evaluation in Section 1.3.6 (ecological evaluation) and Section

1.3.7 (human health evaluation).
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1.3.5.2 TCL/TALs

Several TCL/TALs detected in soils, sediments or ground water at Station 229
require further evaluation. The TCLs of potential concern in ground water are BTEX
and several chlorinated VOCs. TGPL conducted an extensive source characterization
program to locate the continuing source of both chiorinated and non-chiorinated
VOCs to the ground water, if such a source existed. Sampting of soils indicated that
a continuing source did not exist. Therefore, TCLs are not of concern in on-site soils
or sediments. TALs of potential concern in ground water include iron, manganese,
sodium, magnesium and chromium. The TAL of potential concern in soil and

sediments is chromium. These TCL/TALSs are discussed below.

1.3.5.2.1 Ground Water TCLs
The TCLs of potential concern in ground water include BTEX, 1,1,1-
trichloroethane (1,1,1-TCA), 1,1-dichloroethane (1,1,-DCA), 1,1-dichioroethene
(1,1-DCE), chloroform, and carbon tetrachioride. Bis (2-ethylhexyl) phthalate
was detected at an elevated level only in the sample from MW-4 during the first
round of sampling; since it was not detected during the subsequent sampiing
round, bis (2-ethylhexyl) phthalate is not a constituent of potential concern.
Monitoring wells are shown in Figure 1-2 and the VOCs present at elevated
levels are shown in Figure 1-4. Ground water flow from the station is generally
to the southwest. The absence of the VOC compounds in the downgradient
wells, MW-8S and MW-10, indicates that significant VOC transport in ground
water has not occurred. Ground water emanating from the property uttimately
discharges to surface water, either to Station Lake or the tributary where, if
VOCs were present, volatilization would rapidly remove the VOCs from the
water. However, no elevated ievels of VOCs have been reported in samples
from MW-8S, MW-10, or Station Lake. Additionally, no potential receptors
exist between the station and the surface water discharge points. Therefore, the
localized VOCs from the station will not reach any potential receptors, nor are

they anticipated to result in measurable levels of VOCs in surface water.
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1.3.5.2.1.1 BTEX Compounds

A summary of the BTEX compounds detected in ground water samples at
Station 229 is given above in Table 1-10 and shown in Figure 1-4. Eievated
levels of benzene have b;en detected in ground water wells MW-2, MW-4,
MW-9, and MW-11; and at estimated levels in MW-8D and drive point DP-
15. MW-9 also contained the other BTEX compounds, ethylbenzene,
toluene, and xylenes. '

The BTEX compounds are more mobile in ground water than most
polynuclear aromatic hydrocarbons (PAHs) or PCBs because they are highly
soluble. The BTEX compounds do, however, naturally attenuate in ground
water through volatilization, dispersion, and sorption (retardation). The
BTEX compounds exhibit varying tendencies for biodegradation. All are
biodegradable under aerobic conditions and totuene, ethyibenzene and xylene
have been shown to degrade under anaerobic conditions. Benzene is more
resistant to anaerobic biodegradation, but some field and laboratory studies
demonstrate that benzene biodegrades under denitrifying, suifate-reducing,
and methanogenic conditions (Rifai 1995). The fate and transport of BTEX
compounds, including subsurface transport and atienuation via ground
water, are considered in the evaluation of remedial alternatives for ground
water.

In response to the presence of chiorinated VOCs in MW-6, TGPL
installed MW-11 downgradient and west of the facility, in the direction of
ground water flow from MW-6. Samples from MW-11 do not indicate the
presence of the primary MW-6 constituents (chiorinated VOCs); however,
benzene has been identified as a constituent for further evaluation in MW-11.
The presence of a gas well on the property between MW-6 and MW-11
suggests that the gas well may be a source of the downgradient benzene

levels.

140 ENVIRON




1.3.5.2.1.2 Chlorinated VOCs

A summary of the chlorinated VOCs present at levels warranting further
evaluation in ground water is given in Table 1-10. The presence of 1,1,1-
TCA at the station is theorized to result from a one-time cleaning of the
ARTs in 1979, during which solvents containing 1,1,1-TCA may have been
used. The cleaning operations were apparently conductedr in close proximity
to the ARTs, and only small volumes of residual sotvents could have
migrated to the adjoining surface soils during the cleaning operations. The
VOC source characterization thoroughly investigated this area and located
only one limited area where soils contained chiorinated VOCs; these soils
were removed during the IRM.

The chlorinated VOCs present in station ground water are relatively
soluble and mobile in ground water. In addition, natural attenuation has
been shown to be a significant factor in the fate of chlorinated VOCs in
ground water. Technical literature indicates that 1,1,1-TCA can be degraded
by both abiotic and biotic pathways, as shown in Figure 1-5 (Vogel and
McCarty 1987). Abiotic transformation daughter products inciude 1,1-DCE
and acetic acid. Daughter products of biotic transformation occurring under
methanogenic conditions include 1,1-DCA and chioroethane. 1,1-DCE has
been detected in ground water (1,800 ug/L) at the same location (GW-3) as
the maximum detected 1,1,1-TCA concentration (8,400 ug/L) (Figure 1-4).
1,1-DCA was estimated at a maximum of 20 w«g/1. at MW-6S in the
supplemental sampling. The presence of the daughter products, 1,1-DCE
and 1,1-DCA, in the absence of any historical usage of these chemicals at the
facility, indicates that in situ degradation of 1,1,1-TCA is occurring. While
the pathway that is most likety to predominate wiil depend on environmental
conditions, the eventual end products of degradation are nonhazardous
compounds such as acetic acid and carbon dioxide. Similarly, chloroform
and carbon tetrachloride are naturally degraded under abiotic conditions to

lower molecular weight compounds (Fetter 1993).
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Thus, these constituents and their subsurface transport via ground water
are incorporated into the evaluation of remedial aiternatives for ground

water.

1.3.5.2.2 Ground Water TALs

As discussed in the RI, several TAL metals have been detected in ground water
samples at Station 229. These metals are commonly found in soil and rock in the
ground. When a monitoring well is constructed or sampled, soil can enter the
well as suspended particles, causing a sample to be turbid. Many of the past
ground water samples collected at Station 229 contained suspended soil particies.
Turbid ground water samples commonly contain elevated TAL metal
concentrations in the form of suspended particles, not as dissotved constituents.

It is important to note that ground water is not turbid in its natural state, nor is

tap water.

At Station 229, a simple procedure was used to evaluate whether metals
detected in samples were dissolved contaminants of concern or simply the resuit
of sample turbidity. Samples were divided into two parts prior to being
analyzed. One part was filtered to remove the sediments; the other part was
analyzed without filtering. Although the filtered samples had some TAL metal
detections, TALs were present in only a limited number of ground water sampies
at levels exceeding potentiaily applicable standards. The potentially applicable
standards for TALs in ground water are presented in Table 1-12.

Ground water data for TALSs in filtered samples were compared with the
values in Table 1-12. The basis for using filtered data is that, if the ground water
were to be used as a drinking water source, either the well would be constructed
in such a manner that the suspended matter would be removed or water would be
treated by filtration to remove the turbidity. In addition, issues of chemical
transport in ground water are typically limited to the soluble phase.

Potentially applicable standards or guidance values (SGVs) were exceeded

for two TALs with secondary Maximum Contaminant Limits [MCLs] (iron in
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' TABLE 1-12
Potentially Applicable Ground Water Standards
and/or Guidance Value for Select TALSs
l Constituent USDWS - NYS SGV
(ng/L) (ng/L)
' Chromium (total) 100 50
Iron 3000 300 (500 w/Mn)
l Lead 15 25
| Magnesium - 35,000 (GV)®
Manganese S0 300(500 w/Fe)
l Sodium - 20,000
Note:
l (U Secondary Standard
@ GV = Guidance Value
L
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wells MW-2, 3, and 4 and manganese in MW-1 through MW-3}, and for two
TALs without primary or secondary MCLs (sodium in MW-1, 2, 4 and 5 and
magnesium in MW-1). Among the TALs with primary MCLs, chromium
exceeded the NYS SGVs in one well during the third round of sampling (MW-2);
however, the U.S. Drinking Water Standard (USDWS) was not exceeded. Lead
was detected above the USDWS and the NYS SGVs in one well (MW-5) during
the initial round of sampling; lead was not detected in the two subsequent
sampling rounds. There are no historical data to indicate that the presence of
iron, manganese, sodium, magnesium or lead in grdund water could have
resulted from station activities. While chromium was used on the station, it was
detected in only one sample in one well at a ievel only slightty exceeding the
NYS SGV and below the USDWS. In addition, these metals are naturatty

occurring ground water constituents. Therefore, based on the above analysis and
the station history, none of the metals is considered to be a constituent of concern

in ground water.

1.3.5.2.3 Soils and Sediments

As discussed in Section 1.3.3, chromium is the only TCL or TAL in soils
warranting further evaluation at the facility. Chromium was detected at elevated
levels in soil from the Jacket Water Cooler area, the Jacket Water Surge Tank
area, and in a sample from the drainage outfail by Station Lake, and at slightly
elevated levels in sediment samples collected from the separator pond, Station
Lake and Drainline Outfalls 1, 2 and 3. As discussed below, in all cases levels
of chromium in its hexavalent form were much lower than trivalent chromium
levels.

Chromium occurs most commonty in its trivalent and hexavalent forms
[Cr(II) and Cr(VI)]. Trivalent chromium is considered an essential trace eiement
in humans (USEPA 1980). Hexavalent chromium is a lung carcinogen (USEPA
1990) for which the exposure pathway of concern is inhatation. However,

hexavalent chromium is reduced to trivalent chromium rather rapidly in soil, even
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under alkaline conditions (Bartlet and Kimble 1976, Bodek et al. 1988), so that
hexavalent chromium is typically present at only very low levels in soil.
Hexavalent chromium, used historically in the Jacket Water Coolers at the
station, for example, was only a maximum of 0.2% of the‘total chromium in the
12 soil samples collected from the area. In general, total chromium detected 1n
soil is likely to be associated with very low levels of hexavalent chromium and
migration of hexavalent chromium along any pathway that involves movement
through soil is therefore likely to be minor.

The NYS SGV for both total and hexavalent chromium is 50 mg/kg for soils.
As shown in Table 1-6, this guidance value is exceeded for total chromium in the
Jacket Water Cooler area, the Jacket Water Surge Tank area, and a single sampie
at the outfall of Station Lake. Levels of hexavalent chromium, the more mobile
state of chromium, are much less than the SGV in these samples. The two Jacket
Water areas are very limited in extent and are vegetated, which significantly
reduces the potential chromium transport by storm runoff. On this basis,
chromium is not of concern in the Jacket Water Cooler and Jacket Water Surge
Tank areas.

Sediments from the separator pond, Drainline Qutfall 1, 2, and 3 areas and
Station Lake contain total chromium (Table 1-7). Hexavalent chromium was not
detected in Station Lake sediment and was not analyzed for in the other sediment
samples. Most of these levels are below the NYSDEC lowest effect ievel for
metals in sediments as defined in the ZTechnical Guidance for Screening
Contaminated Sediment (November 1993) and alt are below the severe effect
level defined in that document.

The sample collected in the tributary at the outfall of Station Lake was
collected in an isolated poo! before the start of an erosional zone composed
primarily of exposed shale. This sample is betieved to have been coliected from
a small area of sediment in the pool. Given the limited area represented by this
sample, potential downstream impacts are not significant. In addition, a

simulation of sediment transport and deposition along the tributary using the
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Universal Soil Loss Equation demonstrated that both dispersion of' PCB-
containing sediment and infiux of clean sediment would reduce PCB levels in
downstream depositional areas. These same processes also would act to reduce
levels of any adsorbed chromium in sediment in the tributary system; therefore,
levels of potential concern will not be present in downstream areas.

In addition to the lack of significant transport pathways, the areas containing
elevated levels of chromium are limited in extent and there is no continuing
source of chromium to site soils, sediments or water. TAL analysis of station
ground water has shown that chromium has not significantly impacted this
medium. Based on all of these factors, chromium is not a constituent of potentiat

concern at this site and will not be evaluated further in this report.

1.3.6 Habitat Based Assessment and Ecological Evaluation

The Habitat Based Assessment (HBA) was performed in two phases, with additional fish
sampling and an extensive evaluation of the ecological health and setting of the tributary
following the second phase. Documents refated to the HBA and ecological evaluation

results include the following:

Remedial Investigation Tennessee Gas Pipeline Company Compressor Station 229

at Eden, New York Volume III Evaluation of Resuits, August 1991.

Final Report Phase II Habitat Based Assessment Verification Work June 1992,
February 1993.

Fish Sampling Results from Station Lake, Breached Pond, and Tributary Between
Ponds near Station 229, March 1994.

Final Report: Fish and Sediment Sampling Results from a Tributary and a

Breached Pond near TGPL Station 229, February 1995.
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Ecological Evaluation of a Tributary and Associated Habitats Near Tennessee Gas

Pipeline Compressor Station 229 Near Eden, New York, January 1996.

These documents have been submitted to the NYSDEC and placed in the public

repositories.

Phase I of the HBA, performed in Aprit 1991, inciuded the following elements:

» Identification of the natural resources of the site and surrounding areas
in terms of the vegetative cover types and their associated fish and
