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1.0 INTRODUCTION
1.1 General

On behalf of New York State Electric & Gas Corporation (NYSEG), URS Corporation-
New York (URS) has prepared this Feasibility Study (FS) Report for NYSEG’s Lockport Transit
Street Former Manufactured Gas Plant (MGP) site (i.e., site) in the City of Lockport, Niagara
County, New York. The location of the former MGP site is shown in Figure 1-1. The New York
State Department of Environmental Conservation’s (NYSDEC’s) identification number for the
site is 9-32-098. On March 25, 1994, NYSEG entered into an Order on Consent (Order) Index
Number D0-0002-9309 with the NYSDEC to investigate and remediate 33 of NYSEG’s former
MGTP sites. The Lockport Transit Street site is covered by this Order.

This FS was prepared by URS and is based on information and data presented in the
reports listed in Section 1.4 in addition to information in the Remedial Investigation (RI) Report,
NYSEG — Transit Street Site, prepared by URS, August, 2007.

1.2 Site Description

The Transit Street site is just under an acre in size and is the location of a former MGP
that operated circa 1851 to 1927. The Transit Street site is currently occupied by an active
electrical substation containing a transformer area, switch house, and storage building. The site is
located adjacent to Transit Street to the west, LaGrange Street to the north, Saxton Street to the
east, and residential properties to the south. The Transit Street site is situated approximately 200

feet southeast of the New York State Barge Canal (Canal).

Figure 1-2 depicts the former MGP areas and current setting. The eastern portion of the
site is paved (i.e., east of the substation), and the remaining portions are covered with gravel. The
ground surface from Saxton Street slopes steeply toward the west onto the site and flattens near
the 150,000 cubic foot former gas holder. The ground surface on the site slopes gently toward the

north and west.
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1.3 Operational/Disposal History

The following site history has been gathered from reports on previous investigations
conducted at the site (see Section 1.4). During the first seven years of operation, the facility
reportedly used whale oil as a feedstock for gas production. Circa 1857 to 1859, manufactured
gas production by coal carbonization began. In the coal carbonization process, bituminous coal
was heated in a sealed chamber, causing the distillation of gas from coal and the formation of
coke. Carbureted water gas (CWG) was probably produced at the site beginning in 1914, as
evidenced by the addition of a water gas department and oil tanks to the 1914 Sanborn Map.
Carbureted water gas is fuel gas made from water (as steam) and enriched for candlepower by
light "oils" recovered from gas-making residual tars and light petroleum oils. The CWG was
created by passing steam through a bed of incandescent coke or coal, resulting in “blue gas”.
This was then passed through two chambers containing hot firebrick into which oil was sprayed
and the oil cracked into gaseous hydrocarbons and tar. Tars produced during coal carbonization
were high in phenols and base neutral organics, whereas tars produced by CWG processes
contained much lower amounts of these compounds. Typically, substantial amounts of cyanide
and ammonia were produced by coal carbonization, but only trace amounts of cyanide resulted

from CWG processes.

The locations of the former MGP structures, as shown on Figure 1-2, are based on
Sanborn maps from 1886 to 1928 and the site history presented in the Atlantic Environmental
Services, Inc. (AES) Supplemental Site Investigation Report from January 1995. In 1886, site
structures included a plant building in the western part of the site with retorts, an engine room,
and purifiers. Three gasholders were located in the north-central portion of the site. Two private
residences were present on what is now the easternmost extent of the site. The westernmost
gasholder was removed some time between 1892 and 1898. Between 1898 and 1903, one of the
adjacent private residences east of the site was removed and the site boundary was extended
eastward to Saxton Street. The other residence, with the addition of a storage shed, was
incorporated into the southeastern corner of the site. A new gasholder was added to the eastern
portion of the site between 1898 and 1903. The 1909 Sanborn map lists the capacity of the three
gasholders as 15,000 cubic feet (cf) for the westernmost holder, 50,000 cf for the central holder,
and 150,000 cf for the easternmost holder. An electrical department and storage building

replaced the dwelling and storage building in the southeastern corner of the site.
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The 1914 Sanborn map indicates the addition of water gas equipment in the southeastern
part of the site and three oil tanks between the plant building and the water gas department along
the southern site boundary. The water gas department was reportedly relocated from the
southeast corner of the site to the southwest corner of the site by 1919. The storage shed
remained in the southeastern part of the site and a total of five oil tanks were located along the
southern site boundary. The 15,000 cubic foot gasholder and the storage shed in the southeastern
site corner were removed between 1919 and 1928, according to the 1928 Sanborn map. A coal
pit with northern and southern retaining walls was located in the southeastern corner of the site,
and a coal bucket runway extended from the coal pit to the plant. According to the AES report,
the last year of gas production at the Transit Street site is believed to have been 1927, based on
recollection of present and former employees. All of the MGP structures were removed from the
site between 1928 and 1948, according to the 1948 Sanborn map. The dismantling procedures

and condition of remaining subsurface MGP structures are unknown.

1.4 Previous Investigations

Previous investigations of the Transit Street site have included a site screening conducted
by Woodward-Clyde Consultants, Inc. (WCC) from 1982 through 1985, a supplementary
investigation performed by AES from 1991 through 1995, and an air monitoring survey by
Galson Corporation in 1992.

Below is a list of site investigation documents prepared for the site, followed by a
summary of the findings of the activities performed. Plate 1 and Plate 2 present the previous

sampling locations.

1. Investigation and Assessment of the Lockport Coal Tar Site: Task 1 Report, Preliminary Site

Evaluation, prepared by Woodward-Clyde Consultants, Inc., November 1982.

A preliminary site evaluation was performed at the Transit Street site by WCC in 1982. The
evaluation consisted of a literature review, site reconnaissance, and geophysical surveys. The
report indicated that the bedrock surface ranges in depth from 2 to 23 feet in the study area
and slopes generally towards the Canal. The bedrock contains northeast and northwest
striking joint sets that perhaps influence the flow of groundwater and infiltration water

according to the report.
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2.

Investigation and Assessment of the Lockport Coal Tar Site: Task 2 Report, Boring and Well

Installation, prepared by Woodward-Clyde Consultants, Inc., February 1983.

An investigation of the site was performed by WCC in 1983. Four bedrock wells (MW-1
through MW-4), two bedrock/overburden interface wells (IW-1 and IW-2), and three borings
(B-1 through B-3) were installed to monitor groundwater conditions and to determine
subsurface conditions. It was determined from the investigation that bedrock groundwater
flow is towards the Canal to the north-northwest. Coal tar-contaminated soil was observed at
MW-3 from 4 to 12 feet. Soil samples were collected from 8 to 10 feet and sent for analysis.
Compounds present in the soil included fluoranthene (17 parts per million [ppm]), pyrene (13
ppm), naphthalene (63 ppm) and phenathracene (38 ppm). Oil-coated rock was observed
below the Gasport Member at depths ranging from 30 to 38 feet in all borings except B-1 and
MW-4.

Results of Groundwater Sampling, Lockport Coal Tar Site, prepared by Woodward-Clyde
Consultants, Inc., August 25, 1983, revised September 9, 1983.

WCC conducted two rounds of groundwater sampling on February 2-3, 1983 and May 4,
1983. Monitoring wells MW-1 through MW-4 and IW-2 were sampled during both events.
Seep 1 and Seep 2 samples and a soil sample from the substation site were collected and

analyzed during the February 1983 event.

Investigation and Assessment of the Lockport Coal Tar Site: Task 3 Report, Boring and Well
Installation and First Round Groundwater Sampling, prepared by Woodward-Clyde
Consultants, Inc., February 1984.

A Task 3 field investigation was performed by WCC in 1984. The program included the
drilling of six shallow auger borings (AB-1 through AB-6), excavation of five test pits (TT-1
through TT-5), installation of 13 monitoring wells (MW-5 through MW-17), drilling of two
inclined bedrock cores (B-3-1 and B-3-2), permeability testing of 16 new and existing wells,
and collection of 3 rounds of Canal water samples. Groundwater samples were collected and

analyzed from 19 wells.

Three wooden sumps were discovered during the excavation of TT-2. The wooden sumps

were approximately 7 feet by 5 feet by 3.5 feet, filled with a black liquid believed to be coal
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tar, and covered with stone slabs. Widespread coal tar contamination was observed in site
soil. Low concentrations of polychlorinated biphenyls (PCBs) were detected in soil samples

from TT-2/S-1, TT-2/S-2 and AB-4/S-1.

5. Results of Third Round Task 3 Groundwater Sampling, Lockport Coal Tar Site, prepared by
Woodward-Clyde Consultants, Inc., July 31, 1984.

All 19 site wells were sampled. This event was during high water level conditions in the

Canal.

6. Investigation and Assessment of the Lockport Coal Tar Site: Task 7 Report, Additional

Investigations, prepared by Woodward-Clyde Consultants, Inc., November 1984.

Additional investigations of the Transit Street site were conducted by WCC in 1984. The
then-current status of Canal water use was researched. Information concerning the location
and construction of sewer lines, tunnels, and shafts in the site area was collected. Two
additional wells (MW-18 and MW-19) were installed in an attempt to bound the northeastern
extent of the plume. A minimum thickness of 30 inches of gasoline floating product was

observed in well MW-17.

7. Results of Fourth Round Task 3 Water Sampling, Lockport Coal Tar Site, prepared by
Woodward-Clyde Consultants, Inc., January 11, 1985.

Samples were collected from all on-site wells except MW-2. Surface water samples were

collected from 4 points along the Canal at 2 depths per location.

8. Results of Fifth Round Task 3 Water Sampling, Lockport Coal Tar Site, prepared by
Woodward-Clyde Consultants, Inc., January 11, 1985.

Samples were collected from all on-site wells except MW-2. Surface water samples were

collected from 4 points along the Canal at 2 depths per location.

9. Summary Report: Investigations at the Lockport Coal Tar Site, Volume 1, prepared by

Woodward-Clyde Consultants, Inc., February 1985.
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10.

11.

12.

13.

This report summarizes all Task 1, 2, 3 and 7 activities including all groundwater sampling

results.

Task 5 Report: Conceptual Remedial Design Report for the Lockport Coal Tar Site, prepared
by Woodward-Clyde Consultants, Inc., July 1985.

This report compares various remedial alternatives for the site, including capping, slurry

walls, grout curtain, removal, and pumping.

Transit Street MGP Site, Lockport, New York, Data Review Report, prepared by Atlantic
Environmental Services, Inc. (AES), August 1991.

AES reviewed all data from previous investigations at the Transit Street site in 1991. It was
recommended that additional shallow borings, a soil gas survey, overburden monitoring well

installation, sampling and analysis be performed in future investigations.

Environmental Assessment of Former Manufactured Gas Plant Site, Residential Air

Monitoring Results, Lockport, New York, prepared by Galson Corporation, July 20, 1992.

Galson Corporation performed a residential air monitoring analysis in the vicinity of the
Transit Street site in 1992, It was reported that no apparent link was observed between the
coal tar contamination and indoor air quality. Results may have been affected by the nearby
gas station, which was operational during the survey, and emitted gasoline odors that were

quite noticeable in the proximity of the investigation.

Supplemental Site Investigation for Transit Street MGP Site, Lockport, New York, prepared

by Atlantic Environmental Services, Inc., January 1995.

A site investigation was performed by AES at the Transit Street site in 1995. Field activities
during the investigation included a soil gas survey, advancement of 44 shallow subsurface
borings (SB-01 through SB-44), analysis of 17 soil samples, installation of 14 monitoring
wells (SMW-1S, SMW-1D, SMW-3S, SMW-3D, SMW-4S, SMW-4D, SMW-5, SMW-6S,
SMW-6D, and SMW-7 through SMW-11), subsurface soil sampling (10 samples from

various depths at 9 monitoring well locations), overburden permeability testing of 5 wells
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14.

15.

(SMW-3S, SMW-3D, SMW-4S, SMW-4D, and SMW-6D), groundwater sampling, air

quality monitoring of nearby residences, and a site survey.

MGTP residuals were observed during drilling of wells SMW-6S, SMW-6D, and SMW-11.

Overburden coal tar contamination was also defined at the site.

Removal/Reconstruction Activities, Reid Petroleum Site, LaGrange and Transit, Lockport

New York, prepared by Acres International Corporation, April 1997.

Coal tar-impacted soils were encountered during construction activities in 1997 at the Reid
Petroleum site. The impacted soils were excavated and disposed of off-site. The site is a gas
station property, which is located directly north of the Transit Street former MGP, and
bounded by LaGrange Street on the south, Transit Street on the west, Genesee Street on the
north, and residential homes to the east. The zone of coal tar contamination was observed

from 6 to 8 feet below ground surface (bgs).

Remedial Investigation Report, Transit Street Former Manufactured Gas Plant, Lockport,

New York, prepared by URS Corporation, August 2007.

Following the completion of the RI in 2007, URS conducted the following additional

investigation activities:

e Additional Sediment Sampling, conducted by URS Corporation, January 2008.

e Non-Aqueous Phase Liquid (NAPL) Monitoring in the New York State Barge Canal,
conducted by URS Corporation, April 2008.

Section 1.2.3 in the RI provides a detailed discussion of the findings of previous investigations

prior to the RI. A summary of the interim remedial measure (IRM) is provided below.

1.4.1 Interim Remedial Measure

At the request of NYSEG, Acres International Corporation (Acres) provided construction

oversight services as an IRM during tank removal and soil and rock excavation in March 1997 at

the Reid Petroleum gasoline station, immediately north of the NYSEG property. Acre’s primary
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objective was to visually identify apparent coal tar-impacted soil and document its proper

excavation, segregation, transport, and disposal following the removal of petroleum tanks.

Acres personnel were not on-site to witness the removal or handling of the tanks during
removal. Acres arrived on-site once Reid Petroleum had notified NYSEG of the apparent
discovery of coal tar-impacted soil during excavation activities. Reid Petroleum reportedly
removed a 1,000-gallon diesel above-ground storage tank from behind the former building, two
2,000-gallon and two 4,000-gallon underground storage tanks (USTs) from the IRM excavation
limit shown on Plate 2. Reid Petroleum reportedly also removed a 550-gallon waste oil UST, a
1,000-gallon heating oil UST, and a 4,000-gallon gasoline UST outside the main excavation
trench. The waste oil and heating oil tanks reportedly contained 20 to 40 gallons of residual
waste liquids and originated from the southwest and northeast corners adjacent to the old building
structure. The 4,000-gallon gas tank was reportedly removed from adjacent to the north-south
guardrail on the east side of the property. Coal tar-contaminated soil was not observed in any of

these three individual excavation pits according to Reid Petroleum personnel.

The IRM excavation was anticipated to be L-shaped with overall dimensions of
approximately 35 feet by 32 feet by 11 feet deep. The actual excavation had dimensions of
approximately 60 feet by 48 feet by 11 feet in an L-shape. In general, a zone of suspected coal tar
contamination was found at a depth of 6 to 8 feet bgs (based upon visual observations). Black
discoloration of the soil matrix and characteristic coal tar odors were present. The coal tar
contamination appeared to be perched upon a clayey silt till unit approximately 1 to 2 feet in
thickness, which was underlain by bedrock found at a depth of approximately 8 feet. Excavated
soil and rock, which appeared to be clean, was segregated and transported off-site for re-use at

another Reid Petroleum facility.

The total volume of excavated materials is estimated to be 875 cubic yards (cy). The
total volume of clean excavated material during the project was reportedly to be on the order of

150 to 200 cy.

Approximately 12 dump truck loads of visually-identified coal tar-impacted soil and fill
were excavated, loaded, and transported as non-hazardous waste to BFI in Niagara Falls, NY.

Each truck bed was lined with sand to contain free liquids. (Approximately 9 loads of clean sand
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were transported to the site for this purpose). Each truckload was approximated at 40,000 pounds
(20 tons). Therefore, approximately 240 tons of sand and coal tar-contaminated soil were
transported to BFI. Approximately 3,637 gallons of water collected during excavation activities

was transported to Clean Harbors’ Baltimore, MD facility for treatment.

1.4.2 Nearby Recent Construction Project

The New York State Department of Transportation (NYSDOT) recently completed a
roadway construction project along Transit Street in Lockport (April 2007 — see Appendix A for
NYSDOT information). The project involved resurfacing of the road and repair of the Transit
Street Bridge abutment. A retaining wall along the west side of Transit Street south of the Canal
was reconstructed. Approximately 70.4 tons of soil contaminated with petroleum was transported
to and disposed at Modern Landfill. Based on soil analytical results, no other contamination

(including MGP) was identified.

15 Remedial Investigation

151 Scopeof RI

The focus of the RI was to further define the extent of MGP-related wastes previously
identified in soil and in overburden and bedrock groundwater in and around the Transit Street
site. The scope of work was developed to fill data gaps identified from previous investigations
and included inspections of existing monitoring wells, soil borings and soil sampling, surface soil
sampling, bedrock monitoring well installation, repairing/replacing and abandoning existing
damaged monitoring wells, groundwater sampling, sediment profiling/surface water and sediment
sampling, groundwater monitoring, site surveying, inspection of the Main Interceptor Tunnel,
Fish and Wildlife Impact Analysis (FWIA - through Step IIB), Qualitative Human Health
Exposure Assessment (QHHEA), and analysis of data and preparation of RI Report. The results
of this investigation were used to select appropriate remedial actions to address risks to human

health and the environment

1.5.2 Applicable Standards, Criteria, and Guidance

The overall nature and extent of contamination at the site was determined by assessing

and evaluating all data collected to date, including results from investigations conducted prior to
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the RI. All analytical data from the investigations was compared to Standards, Criteria, and
Guidance values (SCGs). SCGs are cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria or limitations promulgated under federal or state
law that specifically address a hazardous substance, pollutant, contaminant, remedial action, or
location. Guidance values include non-promulgated criteria and guidelines that are not legal

requirements but should be considered if determined to be applicable to the site.

SCGs are categorized as chemical-specific, location-specific, or action-specific as

defined below.

Chemical- Health- or risk-based numerical values or methodologies which,
specific: when applied to site-specific conditions, result in the establishment of
numerical values for the chemicals of interest. These values establish
the acceptable amount or concentration of a chemical, or
combinations of chemicals, that may be found in or discharged to the

environment.
Location- Restrictions placed on the concentrations of hazardous substances or
specific: the conduct of activities solely because they occur in a specific

location (e.g., wetland, floodplain, historic area, etc.).

Action- Technology- or activity-based requirements or limitations on actions
specific: taken with respect to hazardous waste management, site cleanup, or
discharge limitations.

The following paragraphs present chemical-specific SCGs that have been identified for
the site and are used for the discussions on the nature and extent of contamination (Section 1.5.4).

A comprehensive list of all site SCGs is presented in Table 1-1.

For each medium, detected concentrations of individual contaminants were compared to

applicable SCGs in the RI; the SCGs were determined as follows:

e The SCGs for soil are the recommended soil cleanup objectives (RSCOs) presented
in NYSDEC Technical and Guidance Memorandum (TAGM) #4046, January 1994

(including subsequent memorandums).

e The SCGs for groundwater are the Class GA standards and guidance values
presented in NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1,

March 1998 (including subsequent revisions).
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e For surface water, the most stringent Class C surface water standards and guidance
values (as presented in TOGS 1.1.1) for the various types of protection listed are

included in the tables for comparison as the SCGs.

e For sediment, sample-specific SCGs for benzene, toluene, ethylbenzene, and (total)
xylenes (BTEX), SVOCs, and PCBs, based on the total organic carbon content of
each sample, were calculated for the following levels of protection using the
procedures provided in Technical Guidance for Screening Contaminated Sediments,
Division of Fish, Wildlife, and Marine Resources, NYSDEC, 1999: Human Health
Bioaccumulation, Wildlife Bioaccumulation, Benthic Aquatic Life Acute Toxicity,
and Benthic Aquatic Life Chronic Toxicity. The SCGs for metals in sediment are the
lowest effect level (LEL) and severe effect level (SEL) listed in the referenced
NYSDEC guidance document.

1.5.3 Geology and Hydrogeology

The site lies in the Erie-Ontario Lowlands physiographic province of New York State,
which is characterized by low plains with little relief. Glacial deposition and shoreline deposits
have modified the topography of the province. Regionally, the site lies on relatively flat, poorly-
drained lowland, termed the Tonawanda Plain. This area is located between two east-west
trending, north cliff-facing escarpments, with the Niagara Escarpment to the north. The Niagara
Escarpment, a major physiographic feature in Western New York, is underlain by the Lockport
Dolomite, and is about 0.5 mile north of the site. Regionally, the rock dips to the south at

approximately 40 feet per mile.

The site is underlain by fill materials and reworked native soil. Thickness of overburden
at the site ranges from approximately 10 feet along Transit Street to 20 feet in the eastern portion
of the site. Thickness of overburden for the entire investigation area ranges from approximately
1.2 to 51 feet. Fill materials typically were characterized as brown to red brown, silt, clayey silt,
and silty clay with varying amounts of coal fragments, degraded concrete, and brick fragments
and ranged from 3 to 11 feet thick. Native soil, consisting of red brown silty fine sand with some
coarse gravel, was only encountered in approximately two-thirds of the soil borings advanced

during the RI.
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The underlying bedrock at the site is dolomite and shale of Silurian age. The Gothic Hill
Member of the Gasport Dolomite (i.e., Lockport Group) is the uppermost bedrock unit observed
beneath the site. It consists of thick- to massive-bedded, coarse-grained, dark olive-gray to light-
pink dolomitic limestone that weathers to a light olive-gray. The Gasport Dolomite ranges from
not present (i.e., excavated away) to 17.3 feet thick at the site. A sharp contact separates the
Gasport Member from the underlying DeCew Member of the Clinton Group. The DeCew
Dolomite consists of variably bedded, dark-gray to olive-gray, argillaceous to sandy, fine-grained
dolomite that is non-fossiliferous. It weathers to a distinctive light olive-gray. The DeCew
Member ranges from not present to 6.35 feet thick near the site and grades into the Rochester
Shale Member of the Clinton Group. The Rochester Shale is divided into two members, the
upper Burleigh Hill Member and the lower Lewiston Member and is estimated to have a total
thickness of approximately 60 to 90 feet in the site vicinity. The Burleigh Hill Member consists
of uniform dark- to medium-gray, pale- and platy-weathering, highly calcareous shale to
dolomitic mudstone. It is considered to be a transitional unit between the overlying dolomitic
units above and the Lewiston Shale below. The Burleigh Hill was observed to be approximately
40 feet thick in the site vicinity. The Lewiston Member of the Rochester Shale consists of
medium- to dark-gray, calcareous mudstone with interbedded fossiliferous lenses and beds. The
Lewiston Member was never fully penetrated at the site, but is estimated to be between 30 to 50
feet thick. There is a sharp contact between the Burleigh Hill and the Lewiston Members of the
Rochester Shale, indicated by a thick bryozoan and brachiopod rich packstone (i.e., Unit E of the
Lewiston Member). The upper portion of the bedrock sequence (the Gasport, DeCew, and
Burleigh Hill Members) is exposed in the sidewalls of the nearby Canal. Adjacent to the site the
floor of the Canal is excavated in the Burleigh Hill Member.

The Transit Street site lies on a relatively flat local bedrock surface (i.e., Gasport
Dolomite). Bedrock appears to be slightly higher beneath the southwest corner of the property
and just south of the site. The bedrock surface elevation slopes steeply to the west-northwest, and
slightly towards the north and east. There is a bedrock ridge that forms from the differing slopes.
Locally, the bedrock bedding planes/units generally dip slightly to the south and west, although
there appears to be a localized low elevation for the contact at the Gasport Formation and the
DeCew Member in the vicinity of MW-10. Very few vertical fractures were observed in rock
cores during the RI field activities, but some are reported to be present in the area. Several

vertical joint sets trending approximately N40OE and N84E were observed in the rock face within

N:\11173467.00000\WORD\DRAFT\FS-Final Jan 2009\Lockport FS Jan 2009.doc

1-12



NYSEG

Lockport — Transit Street Site

Feasibility Study

the Canal, however, these vertical joint sets were observed to be prevalent in the Gasport and

DeCew Members and appear to decrease in aperture in the Rochester Shale units.

The overburden water table in the vicinity of the Transit Street site is generally within the
fill between 6 to 9 feet bgs. Southeast and upgradient of the site, where the overburden is
significantly thicker, the groundwater is much deeper at approximately 21 to 25 feet bgs. North
of the site as the overburden thins out between the site and the Canal, some of the overburden
wells have a very thin saturated zone or are seasonally dry. However, the saturated thickness
appears to increase slightly behind the retaining walls adjacent to the Canal. The hydraulic
conductivity in the overburden, based on slug tests, ranged from 1.83 x 10” to 1.25 x 10™
centimeters per second (cm/sec). Hydraulic conductivity in the overburden/bedrock interface
ranges from 2.68 x 10* to 1.11 x 10> cm/sec. Lower hydraulic conductivities were typically

measured in the Rochester Shale units as compared to the Gasport and DeCew bedrock units.

Groundwater elevation data indicate that groundwater in the bedrock flows northwest
toward the Canal, and tends to discharge into it. Changes in the hydraulic gradient near the Canal
appear to be reflective of seasonal changes in the Canal water elevation. Hydraulic gradients in
the bedrock units are highest during periods when the Canal water elevation is at its seasonal low
(i.e., November through April), indicating dewatering of the nearby bedrock units. Conversely,
the hydraulic gradients are flatter when the Canal water elevation is at its seasonal high (i.e., May

through October). The effect is most apparent in monitoring wells situated near the Canal walls.

1.5.4 Overall Nature and Extent of Contamination

1.5.4.1 Soil Quality

In the vicinity of the site, there is little exposed surface soil due to metropolitan
development. A few surface soil samples were collected as part of the RI and results indicate that
several SVOCs (primarily polycyclic aromatic hydrocarbons [PAHs]), including
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and
dibenz(a,h)anthracene, exceeded their respective SCGs in at least one sample location. The
sampling locations were adjacent to the Transit Street and LaGrange Street curb lines, and
therefore, the PAH detections above SCGs are likely attributable to urban sources such as vehicle

exhaust. No PCB compounds were detected in any surface soil sample collected during the RI.
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Beryllium, chromium, copper, iron, mercury, nickel, and zinc were detected at concentrations that
exceeded SCGs in at least one of the RI surface soil samples. Total cyanide was detected in one
of the RI surface soil samples. Very little of the cyanide detected is of the more toxic free

cyanide.

The major findings of the subsurface soil sampling from the RI indicate that VOCs, primarily
BTEX compounds, were detected in the subsurface soil samples at concentrations above SCGs.
RI Figure 4-4 and Table 4-4 summarize the results and are included in Appendix A. Other VOCs
exceeding SCGs at one or more locations include methylene chloride, acetone, and
isopropylbenzene. The highest concentration for total BTEX detected during the RI, 181.4
mg/kg, was located at GB-09 (from 10-12 feet bgs) in the northwest corner of the site. Reported
concentrations  of  2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(g,h,i)perylene, chrysene, dibenz(a,h)anthracene, dibenzofuran, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene exceeded their respective SCGs
at one or more locations (Appendix A). Total SVOCs were detected above 500 mg/kg in 6 of the
samples collected during the RI (GB-05, 6-8 feet, GB-09, 10-12 feet, GB-09, 12-13.8 feet, GB-
15, 2-3 feet, GB-16, 0.5-1.5 feet, and GB-26, 9.5-10.75 feet). All of these samples, with the
exceptions of GB-05 and GB-25, were from within the fenced in substation; GB-05 was located
in the right-of-way (ROW) on the north side of the substation property, and GB-26 was located
across LaGrange Street, north of GB-05. Most of the maximum exceedances during the RI were
detected in boring GB-09 (12 to 13.8 feet bgs) and boring GB-16 (0.5 to 1.5 feet bgs). GB-09
was advanced in the northwest corner of the site, in the vicinity of the former purifier rooms.
GB-16 was advanced at the southern edge of the concrete pad of the former 150,000 cubic foot
gasholder. PCBs (Aroclors 1248, 1254, and/or 1260) were detected in 4 samples collected during
the RI or previous investigations, but all concentrations were below SCGs. Barium, beryllium,
cadmium, chromium, copper, iron, mercury, nickel, selenium, and zinc were detected at
concentrations that exceeded SCGs in at least one of the subsurface soil samples collected during
the RI or during previous investigations. Total cyanide was detected in several of the subsurface
soil samples collected during the RI. The highest concentration detected during the RI was at
boring GB-10 (34.4 mg/kg from 6 to 6.2 feet bgs), which was advanced in the approximate
vicinity of the wooden tar sumps. All soil samples in which total cyanide was detected were sent

to Clarkson University for further analysis to determine the amount of free cyanide and the
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various cyanide species present. The majority of the cyanide was found to exist as stable iron
cyanide complexes and not as free cyanide. Total recoverable phenolics were detected in 6 of the
subsurface soil samples collected during the RI or during previous investigations. The highest
concentration was detected at location TT-02 (previous investigation), which was a test trench

near the wooden tar sumps.

1.5.4.2 Soil Vapor Intrusion Investigation

In March 2006, URS conducted a soil vapor intrusion investigation to:

e Determine if soil and groundwater contamination in the vicinity of the site is

resulting in the presence of indoor air contamination via vapor intrusion, and

e Determine to the extent practical, the nature and degree of soil gas contamination in

the vicinity of the site.

The study was initially developed to include sampling at 5 nearby residences. These area
residences were selected by the NYSDEC, New York State Department of Health (NYSDOH),
and NYSEG based on proximity to the site. The study was to include sampling of indoor air,
outdoor air and soil vapor at each of the residences to evaluate the potential exposure to site-
related contaminants. However, access agreements could not be obtained from 2 of the
homeowners (both south of the site - one of these locations was later sampled in March 2007
when access was eventually permitted), resulting in a revised proposal to sample the 3 residences
north of the site, and collect sub-slab and soil vapor samples from the southern portion of the
substation to evaluate whether soil vapor has been impacted in this area and, hence, potentially
impacted residences south of the site. Also, during the investigation, access could not be obtained

(during the winter heating months) at one of the 3 residences north of the site.

Samples were collected at 2 residences north of the site and sample locations are shown
on RI Figure 4-49, which is included in Appendix A. One residence is a foreclosed property and
is currently vacant; consequently, only a sub-slab soil vapor sample was collected. The indoor air
investigation program of the occupied property included the following: (1) an interview with the
homeowner using air quality questionnaires developed by the NYSDOH; (2) a survey of
household chemicals present and an evaluation of their potential to affect air sample results; (3)

collection of one air sample from the breathing zone of the first floor and one air sample from the
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breathing zone of the basement area; (4) collection of one soil vapor sample from beneath the
basement concrete slab; and (5) collection of an outdoor ambient air sample from an upwind
location. Outdoor ambient air samples were collected from upwind locations central to the points
sampled each day, at a rate of one per day of sampling, per sampling area. Two soil vapor points
were installed and sampled along the southern fence line of the site, near one of the residences
south of the site. In addition, one sub-slab sample was collected from NYSEG’s maintenance

warehouse building, which is also adjacent to one of the residences south of the site.

The results for the soil gas samples, sub-slab samples, indoor and outdoor ambient air
samples are summarized on RI Table 4-28 and included in Appendix A. The results for 1,1,1-
trichloroethane, BTEX, and naphthalene are presented for all locations on RI Figure 4-49
(Appendix A). The compound 1,1,1-trichloroethane is included on the figure because the
concentration was elevated in the on-site sub-slab sample collected from beneath the on-site
warehouse building. The elevated result for naphthalene in sample H-03-IA-B was attributed to
the presence of mothballs in this basement location. Sampling results indicate that indoor air has

not been impacted by MGP-related vapors, and therefore, there is no exposure pathway.

15,5 Groundwater Quality

1.5.5.1 Overburden/Bedrock Interface

Volatile organic compounds (VOCs) detected at concentrations exceeding SCGs in the
overburden/bedrock interface monitoring wells consist primarily of BTEX. Other VOCs that
were detected at concentrations exceeding SCGs during the RI include styrene, methylene
chloride, and methyl tert-butyl ether (MTBE). The highest total BTEX concentrations in samples
collected during the RI were at locations MW-10S and SMW-11, both of which are located north
(downgradient) of the site. BTEX was not detected in the upgradient and side gradient
monitoring well samples collected during the RI. RI Figure 4-10 and Table 4-8 summarize the
results and are included in Appendix A. SVOCs detected above SCGs in the overburden/interface
monitoring well samples collected during the RI consisted primarily of PAHs. The highest
SVOC concentrations were at location SMW-11, which is located north (downgradient) of the
site. No SVOCs were detected at concentrations exceeding SCGs in the upgradient and side
gradient monitoring well samples collected during the RI (Figure 4-10 and Table 4-8 in Appendix

A). No PCBs were detected in the overburden/interface monitoring well samples. Arsenic,
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cadmium, chromium, iron, lead, magnesium, manganese, nickel, and sodium were detected at
concentrations exceeding SCGs in one or more overburden/interface monitoring well samples.
Total cyanide was detected in 4 of the 12 overburden and interface monitoring well samples, but
all concentrations were below the SCG for this parameter. All 4 wells in which total cyanide was
detected are located downgradient from the site along the north side of LaGrange Street. All
concentrations of total cyanide detected in samples collected during previous investigations were
also below the SCG. Total recoverable phenolics were detected at concentrations above SCGs in
6 of the 12 overburden/bedrock interface well samples. Total recoverable phenolics were not

detected in the upgradient, side gradient, or far downgradient overburden/bedrock interface wells.

1.5.5.2 Shallow Bedrock

VOCs detected at concentrations exceeding SCGs in the shallow bedrock monitoring
well samples collected during the RI consist primarily of BTEX, but also include styrene and
MTBE. The highest total BTEX concentration (20,000 pg/L) in samples collected during the RI
was at location MW-10, located north (downgradient) of the site. RI Figure 4-12 and Table 4-10
summarize the results and are included in Appendix A. BTEX concentrations were three orders
of magnitude less at all other shallow bedrock monitoring well locations. MTBE was detected at
a concentration above the SCG at upgradient well MW-05, although BTEX was not detected at
this location. SVOCs detected in the shallow bedrock monitoring well samples consist primarily
of PAHs. Naphthalene was typically detected at the highest concentrations. MW-10, located
north (downgradient) of the site, on the north side of LaGrange Street, contained the highest
concentration of total SVOCs at 23,570 ug/L, 14,000 ug/L of which was naphthalene. Eleven
SVOCs were detected at concentrations exceeding their respective SCG at MW-10. No SVOCs
were detected at concentrations exceeding SCGs in upgradient monitoring well MW-05 or
downgradient well MW-11. However, low levels of SVOCs, including exceedances for
naphthalene and 2-methylnaphthalene, were detected in upgradient well BMW-04-08, which is
located in close proximity to the southern site boundary. No PCBs were detected in the shallow
bedrock monitoring well samples. The metals cadmium, chromium, copper, iron, lead,
magnesium, manganese, nickel, selenium, sodium, and zinc were detected at concentrations
exceeding SCGs in one or more shallow bedrock monitoring well samples collected during the
RI. Total cyanide was detected in only one of the 6 shallow bedrock wells; however, the

concentration was below the SCG. Total recoverable phenolics were detected at concentrations
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above SCGs in only one of the 6 shallow bedrock well samples at location MW-10, which is

located immediately downgradient and north of the site, on the north side of LaGrange Street.

1.55.3 Intermediate Bedrock

VOCs detected at concentrations exceeding SCGs in the intermediate bedrock monitoring
well samples collected during the RI consist primarily of BTEX. Other VOCs detected at
concentrations exceeding SCGs include 1,2-dichloroethene(cis), isopropylbenzene, MTBE,
styrene, tetrachloroethene, trichloroethene, and vinyl chloride. The highest total BTEX
concentrations (22,000 ug/L. and 14,700 pg/L in wells MW-07 and MW-03, respectively) were
detected on-site in the vicinity of the wooden tar sumps. RI Figure 4-14 and Table 4-12
summarize the results and are included in Appendix A. The BTEX contamination plume in the
intermediate bedrock appears to extend from the site primarily to the north and west, and as far
east as MW-09 and as far south as MW-04. The chlorinated VOCs were all detected in well
MW-15, which is located northeast of the site and is likely impacted by non-MGP-related sources
of contaminants. MTBE was detected in 3 intermediate bedrock monitoring wells. MTBE is not
associated with MGP waste; therefore, its presence at these locations is indicative of other non-
MGP related sources of contaminants. SVOCs detected in the intermediate bedrock monitoring
well samples consist primarily of PAHs. The highest concentration of total SVOCs (78,975
ng/L) was at location MW-07, 31,000 pg/L of which was naphthalene. MW-07 is located along
the western boundary of the site. No PCBs were detected in the intermediate bedrock monitoring
well samples. The metals iron, magnesium, manganese, and sodium were detected at
concentrations exceeding SCGs in one or more intermediate bedrock monitoring well samples.
Total cyanide was detected in 5 of the 20 intermediate bedrock well samples collected, but the
concentrations were all below the SCG. Total recoverable phenolics were detected at
concentrations above the SCG in 8 of the 20 intermediate bedrock well samples. The highest

concentration was in MW-07.

1.5.5.4 Deep Bedrock

VOCs detected at concentrations exceeding SCGs in the deep bedrock monitoring well
samples collected consist primarily of BTEX. Other VOCs that were detected at concentrations
exceeding SCGs include cyclohexane, isopropylbenzene, MTBE, styrene, and vinyl chloride.

The highest total BTEX concentrations during the RI (2,360 pg/L and 787 pg/L in wells BMW-
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04-09 and MW-02, respectively) were detected west of the site near the Canal. RI Figure 4-16
and Table 4-14 summarize the results and are included in Appendix A. Low concentrations of
BTEX in wells BMW-04-10 and BMW-04-13 indicate the dissolved phase plume in the deep
bedrock extends beneath the Canal, although low levels of chlorinated VOCs at these locations
indicate impacts by other non-MGP sources as well. SVOCs detected in the deep bedrock
monitoring well samples consist primarily of PAHs. Naphthalene was typically detected at the
highest concentrations. Overall, SVOC concentrations detected in deep bedrock are much lower
than those detected in the shallow and intermediate bedrock groundwater, which is attributable to
fewer fractures and lower hydraulic conductivities measured in the deep bedrock. No SVOCs
were detected in the deep bedrock monitoring well BMW-04-13 located west of the site on the
north side of the Canal. No PCBs were detected in the deep bedrock monitoring well samples.
The metals chromium, iron, lead, magnesium, manganese, nickel, sodium, and zinc were detected
at concentrations exceeding SCGs in one or more RI deep bedrock monitoring well samples.
Total cyanide was detected in 2 of the 5 deep bedrock well samples, but the concentrations were
all below the SCG. Total recoverable phenolics were detected at a concentration above the SCG

in only one of the 5 deep bedrock well samples.

1555 Groundwater Summary

Groundwater contamination in the overburden is relatively contained around the site and
extends off-site where the dissolved phase plume co-mingles with another source associated with
the gasoline station. Contaminants within the overburden have migrated with the groundwater
downward into fractures in the shallow and intermediate bedrock, and have migrated through the
fractures (secondary porosi