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1.0 INTRODUCTION

This document presents the proposed scope of work and implementation procedures
tor completion of a Remedial Investigation (RI) at the Southside Plaza Site (Site), located at
704-744 Foote Avenue, Jamestown, New York (see Figures 1 and 2).

The Applicant, LB-UBS 2007-C6 — Southside Station LLC (Southside), acting as a
Participant, has elected to pursue cleanup and redevelopment of the Site under the New
York State Brownfield Cleanup Program (BCP) and has submitted a BCP Application to the
New York State Department of Environmental Conservation (NYSDEC) in conjunction
with this Work Plan. Following investigation and remediation, the Site will remain a
commercial retail plaza with a restaurant outbuilding and associated asphalt parking. The RI
will be completed by Benchmark Environmental Engineering & Science, PLLC
(Benchmark), on behalf of the Applicant. The work will be completed in accordance with
NYSDEC DER-10 guidance (Ref. 1).

1.1 Site Background

The 5-acre Site consists of one tax parcel designated as 704-744 Foote Avenue, SBL
No. 404.07-8-3. The Site is developed with two structures including a retail strip mall
(Building 1) and a separate restaurant tenant space north of the strip mall (Building 2).
Building 1 is currently occupied by several commercial tenants including TOPS Friendly
Markets (TOPS), KeyBank, Cellular One, Dollar Tree, Spa Nails, and The UPS Store.
Building 2 is currently occupied by McDonald’s. Figure 2 shows the location of the current
building tenants. The Site also includes a paved parking lot east of the structures, a paved
patking lot/access road west of the structutes, and some vegetated ateas.

The Site was improved with several residential properties from at least the 1890s to
1955. A strip mall (Building 1) and a former separate structure north of the strip mall
(former Building 2) were built between 1955-1958 and 1960. Two historical dry cleaners
were present from 1956 to at least 1975 in Building 1 tenant space historically addressed as
736 Foote Avenue (Triangle Cleaners and Anderson Cleaners). In addition, two historical
dry cleaners occupied the Building 1 tenant space historically addressed at 750 Foote Avenue
from approximately 1980 to at least 1994 (Anderson Cleaners and Whitley-Wash Dry
Cleaners). The dry cleaners will be referenced herein as the former Anderson Cleaners

location (736 Foote Avenue) and the former Whirley-Wash location (750 Foote Avenue).
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The Applicant owns the Subject Site referred to as the Southside Plaza Site, while
others own the south adjoining property referred to as South Foote Avenue Plaza (SFAP).
There has been some debate amongst these two property owners whether the former
Whitley-Wash was located on-site (i.e., on the Southside Plaza Site) or off-site (i.e., the south
adjoining SFAP property). However, a letter dated August 29, 2019 from Mr. Karim Abdulla
of Barclay Damon, LLP (representing the SFAP property) submitted to Kazmarek Mowrey
Cloud Laseter LLP (KMCL) (representing the Southside Plaza Site) and NYSDEC provides
documentation that contends that both dry cleaners were located on the Southside Plaza Site
and not the SFAP property. The letter contends that Whirley-Wash was located in a historic
tenant address of 750 Foote Avenue, which fell within the addresses of the Southside Plaza
Site (i.e.,704-750 Foote Avenue) at that time; the south adjoining SFAP property was
historically addressed 752-778 Foote Avenue at the time and therefore “off-site”. No other
former or current Building 1 tenants present a potential concern.

The former Building 2 was historically occupied by two former gas stations from the
mid-1950s to the late 1970s; Bish’s South Side Service Station is known to have been located
at the Site in 1969 and Cuifolo’s Service Center is known to have been located at the Site in
1975. The former Building 2 was demolished between 1975 and 1980. The existing Building
2 was constructed in 1980 for use as a McDonald’s. There is no evidence of underground
storage tank (UST) usage at the former dry cleaner locations; however, two 500-gallon oil
tanks and four 3,000-gallon gasoline tanks are known to be on-site per the City of
Jamestown Fire Department. No information is available regarding petroleum bulk storage
(PBS) registration or tank closure.

Previous environmental studies completed at the Site indicate that the Site is
underlain by soil/fill impacted by chlorinated volatile organic compounds (CVOCs) yielding
concentrations above 6NYCRR Part 375 Unrestricted Use Soil Cleanup Objectives (USCOs,
Ref. 2) and Residential Use Soil Cleanup Objectives (RSCOs) and groundwater impacted by
CVOCs yielding concentrations above 1.1.1 TOGS Groundwater Quality Standards/
Guidance Values (GWQS/GV; Ref. 3). The highest concentrations of CVOCs in soil and
groundwater were observed proximate the former Whirley-Wash location; elevated
concentrations of CVOCs were also observed in sub-slab vapor samples collected from this
area. A sub-slab depressurization system (SSDS) was installed in February 2013 at the
location of the former Whirley-Wash, within the existing TOPS. No CVOCs have been
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detected above detection limits in the TOPS indoor air since system installation, confirming
that the SSDS is effectively mitigating CVOC concentrations in the sub-slab vapor of
Building 1.

1.2 Project Objectives
For sites entering the BCP at the point of investigation, NYSDEC requires

completion of an RI. The primary objectives of this RI are to:

* Collect additional on-site media samples, under appropriate quality assurance/
quality control criteria, better delineate the nature and extent of contamination;
and determine if contamination has and/or has potential to migrate off-site.

» Assess the groundwater flow direction and groundwater quality conditions at the
Site.

* Determine if the concentrations of constituents of concern in soil, groundwater,
and/or soil gas pose potential for exposures via on-site and off-site qualitative
exposure assessment in accordance with DER-10 Appendix 3b.

" Determine if contamination has migrated off-site and, if so, fully investigate and
characterize the nature and extent of contamination that has migrated off-site.

" Provide the data needed to evaluate potential remedial measures and determine
appropriate actions to address potential significant risks.

As part of the RI, sampling data will be used to evaluate whether remedial alternatives
can meet the cleanup objectives. The intended uses of these data dictate the confidence
levels. Two data confidence levels will be employed in the RI: screening level data and
definitive level data. In general, screening level confidence will apply to field measurements,
including photoionization detector (PID) measurements, groundwater elevation
measurements, and field analyses (i.e., pH, temperature, turbidity, dissolved oxygen (DO),
oxidation-reduction potential (ORP), and specific conductivity). Definitive level confidence
will apply to samples for chemical analysis. The applicability of these levels of data will be
turther specified in the Quality Assurance Project Plan (QAPP) in Section 4.0. Sampling and
analytical acceptance and performance criteria such as precision, accuracy,

representativeness, comparability, completeness, and sensitivity, are defined in the QAPP.
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1.3  Project Organization and Responsibilities

The Applicant, Southside, applied to the New York State BCP as a non-responsible
party (Volunteer) per ECL§27-1405; however, the Department’s BCP acceptance letter
(March 20, 2020) determined the Applicant to be a Participant as defined in ECL 27-
1405(1)(a). Benchmark will complete the RI fieldwork and manage the brownfield cleanup
on behalf of the Applicant. The Region 9 NYSDEC Division of Environmental
Remediation (DER), in consultation with the New York State Department of Health
(NYSDOH), shall monitor the RI and remedial actions to be performed in accordance with
the Brownfield Cleanup Agreement (BCA), the approved RI Work Plan (RIWP), and
NYSDEC DER-10 guidance (Ref. 1).

Benchmark personnel as well as subcontractors for this project have not been
determined at this time. Once pricing is secured, subcontract agreements are in place, and a
tield schedule determined, resumes for the selected project team will be provided to the
Department, if requested. Appendix A includes the résumé for Benchmark’s Project

Manager. The table below presents the planned project team.

Company Role Name Contact Information
Southside Station LLC Applicant Contact Mark Miller (305) 695-5600
. . . (716 )856-0599
Benchmark Project Officer Michael Lesakowski (716) 818-3954
Project Manager/ D (716) 856-0599
Benchmark QA Officer Lori Riker (716) 474-7510
Field Team Leader/
Benchmark Site Safety and Health Tom Behrendt (716) 856-0599
(716) 818-8358
Officer
Eurofins TestAmerica Analytical Testing Brian Fischer (716) 504-9835
Earth Dimensions, Inc. Drilling Services Brian Bartron (716) 491-1847
TREC Environmental, Inc. Drilling Services Keith Hambley (585) 314-6189
Data Validation Services Data Validation Judy Harry (518) 251-4429
0505-019-001 4
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2.0 SITE DESCRIPTION

2.1 General

The Site is located on Foote Avenue between Cole Avenue and Marion Street in a
highly developed residential and commercial area in the City of Jamestown, Chautauqua
County, New York. The Site is bordered by residential and commercial properties, and Cole
Avenue to the north; residential and commercial properties, including the adjoining SFAP
property to the south; residential properties and Ivy Street to the west; and residential and
commercial properties and Foote Avenue to the east. The Site is currently developed with
two commercial buildings including a retail strip mall (58,741 square feet) and a separate
restaurant tenant space (4,214 square feet), asphalt parking areas, an asphalt access road, and

some green space.

2.2 Site Topography and Drainage

The Site is generally flat lying with topographic relief sloping toward Foote Avenue.
Exterior surfaces are primarily covered with asphalt, with few small areas covered with green
space. Precipitation (i.e., rain or melting snow) primarily moves to storm drains in the
parking lots and roadways via overland flow; minimal precipitation infiltrates the ground
surfaces. Surface and shallow groundwater flow are likely affected by various cycles of

development and filling, as well as utilities and foundations.

2.3  Geology and Hydrogeology

2.3.1 Overburden

The Site is located within the glaciated Allegheny Plateau. The Allegheny Plateau is an
eroded plateau typified by sharp relief with highly varied elevations ranging from 4,000 feet
in the unglaciated Allegheny Plateau, to less than 100 feet in the glaciated Allegheny Plateau.
The surficial geology of the glaciated Allegheny Plateau has developed from glacial till.
According to the United States Department of Agriculture (USDA) web soil survey (Ref. 4),
Site soils are characterized primarily as Fremont silt loam (FmA) with a small portion of the
Site soils characterized as Schuyler silt loam (ShC). Fremont silt loam is characterized as a
somewhat poorly drained soil with 0 to 3 percent slopes. The Schuyler silt loam is

characterized as a moderately well drained soil with 8 to 15 percent slopes.
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Most of the Site is covered by asphalt paving or concrete structures, with vegetation
covering some small areas. The underlying overburden geology is generally described as gray
to brown sandy silt and clayey silt with some gravel. The overburden extends from ground
surface to approximately 6 to 11 feet below ground surface (fbgs) at the southwestern end of
the Site and 16 to 20+ fbgs at the northeastern end of the Site. The overburden overlies gray

weathered shale. The RI will include further investigation of the overburden at the Site.

2.3.2 Bedrock

Based on the bedrock geologic map of Erie County (Ref. 5), the Site is situated over
the Onondaga Formation of the Conneaut group. The Conneaut group is comprised of
Upper Devonian-aged shale, sandstone, and siltstone and has a thickness of 250-600 feet.
Shale was encountered between 6-16 fbgs during the previous investigations. According to a
local drilling company who has conducted rock coring at a nearby location, depth to bedrock
on-site is anticipated to be encountered at approximately 35 to 40 fbgs. The RI will include
turther investigation of bedrock at the Site.

2.3.3 Hydrogeology

The Site is located within the Allegheny River major drainage basin, which is typified
by high topographic relief. In the Allegheny River Basin, the major areas of groundwater are
within coarser overburden deposits and sandstone and shale bedrock. Regional groundwater
is anticipated to flow east/southeast toward the Allegheny River. Groundwater was
encountered in the Site overburden from approximately 2 fbgs at the southern end to 10
tbgs at the northern end. The groundwater was observed flowing northeast across the Site
toward the Chadakoin River. Local groundwater flow may be influenced by subsurface
teatures, such as excavations, utilities, and localized fill conditions. On-site groundwater flow

will be further investigated during the RI.

2.4 Climate

Western New York has a cold continental climate, with moisture from Lake Erie
causing increased precipitation. Average annual precipitation is reportedly 45.22 inches for
rainfall and 97 inches for snowfall. Average temperature is 46.4 degrees Fahrenheit. The
ground and lakes typically remain frozen from December to March. Winds are generally

from the southwest (USClimateData.com).
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2.5 Population and Land Use

The City of Jamestown, encompassing 9.1 square miles, has a population of 31,160
(2010 US Census Bureau). The Site is currently zoned for commercial use.

The surrounding land is mixed use, including residential and commercial. Properties

adjacent to the Site primarily include residential, commercial and vacant land.

2.6  Utilities and Groundwater Use

The Site has access to all major public and private utilities, including potable water
(Jamestown Board of Public Utilities), sanitary and storm sewers (Jamestown Board of
Public Utilities), electric (Jamestown Board of Public Utilities), and natural gas (National
Fuel).

Groundwater at the Site is assigned Class “GA” by 6NYCRR Part 701.15. Regionally,
groundwater in the area is pumped from two local aquifers, the Cassadaga Aquifer and the
Conewango Aquifer, and is used for industrial, agricultural, and public supply purposes.

Municipal potable water service is provided on-site and in areas surrounding the Site.

2.7 Wetlands and Floodplains
There are state wetlands located within 0.5 miles of the Site and federal wetlands
located within 1 mile of the site, including freshwater emergent and freshwater forested/

shrub wetlands. The Site is not located within a flood zone.

2.8  Previous Investigations
A summary of the investigations that have occurred at the Site are presented below.
Previous investigations described below are provided in Appendix B. Figure 3 illustrates

previous investigation locations and areas of concern.

2.8.1 April 2007 — Phase I Environmental Site Assessment
EMG Corporation (EMG) completed a Phase I Environmental Site Assessment
(ESA) for Lehman Brothers Bank, FSB in April 2007. EMG identified the following

recognized environmental condition (REC):

e The Site was historically occupied by a dry cleaner (Anderson Cleaners/Triangle
Cleaners), which was formerly located in the southern portion of the Site, from 1956
until at least 1976.
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2.8.2 November 2008 — Limited Site Investigation Report
Apex Companies, LLC (Apex) completed site investigation activities for Phillips

Edison & Company Limited (PECO) in August 2008 and submitted a report summarizing

the results in November 2008. The investigation consisted of sub-slab vapor sampling at two

locations (S§S-01 & SS-02) inside the existing TOPS and shallow soil gas sampling at two

exterior locations (SV-01 & SV-02). Additionally, four soil borings were advanced to

approximately 16 fbgs (SB-01 through SB-04). Three soil borings were converted into

temporary groundwater wells (SB-01 through SB-03). Findings are detailed below:

Mitigation recommended for tetrachloroethene (PCE) at SV-01. Monitoring
recommended for PCE and 1,1,1-trichloroethane (1,1,1-TCA) at SS-01, PCE at SS-
02, and trichloroethene (TCE) and cis-1,2-dichloroethene (cis-1,2-DCE) at SV-01.

Only PCE (62 ug/L) was detected above 1.1.1 TOGS Groundwater Quality
Standards/Guidance Values (GWQS/GV) at SB-01; total lead was detected above
GWQS/GV at all three temporary well locations, dissolved lead was less than the
method detection limit (MDL).

No volatile organic compounds (VOCs) or semi-volatile organic compounds
(SVOCs) were detected in the soil above MDLs.

A discolored layer of soil at 1-2 fbgs was observed at SB-02. Lead was detected in the
soil at SB-02 above 6NYCRR Part 375 Unrestricted Soil Cleanup Objectives
(USCOs) with a concentration of 125 mg/kg. Total lead was also detected in the
groundwater from a temporary well point installed in soil boring SB-02 at a
concentration (0.093 mg/L), which is above the GWQS/GV (0.025 mg/L). Analysis
for dissolved lead was conducted on the temporary well point samples filtered in the
laboratory; none of the three samples contained dissolved lead concentrations above
the method detection limit indicating the lead is associated with the suspended solids.

2.83 March-May 2010 — Additional Site Investigation

Apex completed additional site investigation activities in March 2010 and submitted a

report summarizing the results to PECO in May 2010. The investigation consisted of one

interior sub-slab vapor investigation within the existing UPS store (SS-UPS) paired with one

indoor air sample. Five soil borings were advanced and converted into temporary

monitoring wells (SB-4/GW-4 through SB-9/GW-9). Findings are detailed below:

No monitoring or mitigation recommended within the UPS store.

Groundwater above GWQS/GV for PCE in all temporatry wells except GW-7.
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Soil detected below MDLs except methylene chloride (MC), which was detected at all
borings below USCOs. PCE detected at SB-8 below USCOs.

As a result of the groundwater contamination indicated in the November 2008 and

May 2010 investigation reports submitted to PECO, Apex recommended the installation of

five permanent monitoring wells to characterize groundwater contamination across the Site.

2.8.4 May-July 2010 — June 2010 Site Investigation
Apex completed site investigation activities between May and June 2010 and

submitted a report summarizing the results to PECO in July 2010. The investigation

consisted of five soil borings/permanent monitoring wells (MW-1 through MW-5). Findings

are detailed below:

Groundwater flows northeast across the Site.

Groundwater was detected above GWQS/GV for PCE at all wells except MW-4 and
tor TCE at all wells except MW-3 and MW-4. MC and vinyl chloride (VC) were also
detected above GWQS/GV at MW-1. Maximum concentrations wetre observed in
MW-2 (PCE at 2,300 ug/L and TCE at 39 ug/L). MW-2 is screened at 5.5-16 fbgs
and water was observed at 6 fbgs. MW-2 is located downgradient of the former
Anderson Cleaners.

Soil detected below MDLs except MC, which was detected at all borings below
USCOs and PCE and TCE at MW-3 (8-10 fbgs); PCE was detected below USCOs at
37 parts per billion (ppb) and TCE was detected below USCOs at 4 ppb. No elevated
photoionization detector (PID) or visual/olfactory evidence of contamination
observed.

285 February-May 2011 — April 2011 Site Investigation
Apex completed site investigation activities between February and April 2011 and

submitted a report summarizing the results to PECO in May 2011. The investigation

consisted of two additional permanent monitoring wells, MW-6 and MW-7 along the

southern and western borders. Findings are detailed below:

Groundwater was detected above GWQS/GV for cis-1,2-DCE, MC, PCE, TCE, and
VC at MW-6.

The highest concentrations of PCE (2,300 ug/L) and TCE (39 ug/L) were detected
at MW-2, located cross/downgradient of the former Anderson Cleaners.
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e The second highest concentrations of PCE (1,200 ug/L) and TCE (28 ug/L) were
detected at MW-6, located cross/downgradient of the former Whitley-Wash along
the southern boundary of the Site.

e Soil was detected below MDLs except MC, which was detected at both borings
below USCOs and PCE at MW-7 (12-14 fbgs) detected at 110 ppb below USCOs.

2.86 December 2011-January 2012 — OfF-Site Site Investigation

Apex completed off-site investigation activities on the adjoining SFAP property,
located south adjacent to the Site in December 2011 and submitted a report summarizing the
results to the NYSDEC and Southside Station, Inc. in January 2012. The investigation
consisted of four additional wells, MW-8, MW-9, MW-10A, and MW-11. Findings are
detailed below:

o PCE concentrations at the off-site wells were lower than PCE concentrations

observed in on-site downgradient concentrations. Groundwater was detected above
GWQS/GV for PCE at MW-8 and MW-11.

e Soil was detected below MDLs except MC, which was detected at all borings below
USCOs and PCE at MW-8 (10-12 fbgs), detected at 9.7 ppb below USCOs.

2.87 March-April 2012 — Sub-Slab Vapor Assessment

Apex completed a sub-slab vapor assessment in March 2012 and submitted a letter
report to the NYSDEC and Southside Station, Inc. in April 2012. The assessment consisted
of five sub-slab vapor investigation locations inside TOPS (SS-1 through SS-5). The owners
of the SFAP denied access to the property for proposed off-site sub-slab vapor sampling.

Findings are detailed below:

e Mitigation recommended for 1,2-DCE at SS-5, PCE at S§-4 and SS-5, and TCE at
SS-5. Monitoring recommended for TCE at SS-4.

2.88 July 2012 — Off-Site Sub-Slab Vapor Assessment at Southside Foote
Avenue Plaza
Apex completed a sub-slab vapor assessment at the adjoining SFAP property and
submitted a report summarizing the results to the NYSDEC and Southside Station, Inc. in
July 2012. The assessment consisted of four sub-slab vapor sample locations, two in the
Salon 1 tenant space (SS-6 and SS-7) and two in the US Postal Service tenant space (SS-8
and SS-9). Findings are detailed below:
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e Mitigation recommended for PCE and TCE at SS-6, and PCE at SS-7. Monitoring
recommended for PCE at SS-9.

2.8.9 December 2012 — Phase I Environmental Site Assessment
EBI Consulting (EBI) completed a Phase I ESA for Five Mile Capital Partners, LL.C
(FMCP) dated December 2012. EBI identified the following RECs:

e The Site was historically occupied by a gas station, which was formerly located in the
northern portion of the Site (at the location of the existing McDonald’s restaurant).

e The Site was historically occupied by a dry cleaner, which was formerly located in the
southern portion of the Site.

e The Site is listed as a Brownfield site. Groundwater at the Site is contaminated with
PCE, TCE, and breakdown products. Several monitoring wells have been installed to
characterize the extent of contamination.

e The Site is a Resource Conservation and Recovery Act (RCRA) non-generator,
former RCRA-Large Quantity Generator (LQG), of halogenated solvents (including
PCE and TCE).

e Six 55-gallon drums were observed along the rear wall of the strip mall.

2.8.10 May 2013 — Sub-Siab Depressurization System Installation Report

Apex submitted an Interim Remedial Measures (IRM) Work Plan to Southside
Station, Inc. for the design, installation, and monitoring of a SSDS within TOPS in February
2013. The SSDS was installed on February 26 and 27, 2013 in conformance with the
October 2006 NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New
York (Ref. 6). The system was constructed with three suction points along the southern
property boundary (SP-1, SP-2, and SP-3). A U-tube style manometer installed at SP-3
indicated a vacuum of 1.3 inches water column. Apex noted that action should be taken if
this measurement dropped significantly below its initial value. Initial performance testing was
also conducted at test points and indoor air sample locations surrounding the SSDS to verify
the system’s effectiveness. Apex concluded these results indicated the SSDS was providing
adequate vacuum to mitigate potential vapor intrusion of dry-cleaning solvent vapors at the
Site and on the adjoining SFAP property. An email to Apex from Anthony Lopes of the
NYSDEC transmitting indoor and outdoor air sample results on May 7, 2013 confirms this
conclusion. The SSDS Installation Report was submitted to Southside Station, Inc. c/o
PECO on May 1, 2013.
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2.8.11 August 2013 — Addendum to Phase I Environmental Site Assessment

and NYSDEC Regulatory File Review
EBI completed an addendum to their December 2012 Phase I ESA for Kasowitz,
Benson, Torres & Friedman LLP in August 2013. EBI updated their report by summarizing
the activities completed at the Site by Apex (as discussed above) to date. No further

conclusions or recommendations were made.

2.8.12 August 2013 — Environmental Review and Comments

Bell Oldow completed a review of EBI’s “Addendum to Phase I Environmental Site
Assessment and New York State Department of Environmental Conservation Regulatory
File Review” for FMCP in August 2013. The purpose of the review was to summarize

environmental conditions at the Site for any potential new owners.

2.8.13 October 2014 — Phase I Environmental Site Assessment

AEI Consultants (AEI) completed a Phase I ESA for Kazmarek Mowrey Cloud
Laseter LLP (KMCL) and LNR Partners, LLC (LNR) dated October 2014. AEI did not
identify any on-site RECs at the Site. AEI identified the following controlled REC (CRECs):

e The Site was formerly occupied by a dry cleaner located at 736 Foote Avenue
(Triangle/Anderson Cleaners) from the 1960s to the late 1970s. A second dry cleaner
was located at 750 Foote Avenue (Whirley-Wash, formerly Anderson Cleaners, which
apparently moved from 736 Foote Avenue to 750 Foote Avenue).

e PCE and TCE were observed at high concentrations in the sub-slab soil vapor. An
SSDS was installed May 2013 in TOPS to mitigate PCE and TCE concentrations.
Operation and Maintenance (O&M) requirements for the SSDS include periodic
inspections and testing.

e PCE, TCE, cis-1,2-DCE, and VC were detected at concentrations exceeding
GWQS/GV. The highest concentrations of TCE and PCE were observed directly
downgradient of the former Whirley-Wash. At least seven wells were installed to
characterize TCE and PCE contamination across the Site.

e The Site entered the NYS BCP, Site No. C907043.

e The gas station formerly located at the northern portion of the Site in the location of
the existing McDonald’s was identified as a historical REC (HREC). The gas station
was identified as Bish’s South Side Service Station and Cuifolo’s Service Center gas
station. The former gas station was identified as a HREC as no petroleum
constituents were obsetved in the soil/groundwater.
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2.8.14 May 2015 — Potential Source Area Investigation

Apex submitted a Source Area Investigation Work Plan and a Groundwater
Delineation Work Plan to the Southside Station, Inc. in November 2013 and February 2014,
respectively. Apex completed source area investigation activities in April 2015 and submitted
an investigation report to KMCL in May 2015. The investigation consisted of five soil
borings (SB-9, SB-10, SB-12, SB-13, and SB-14). Three soil borings were converted into
monitoring wells (MW-12, MW-13, and MW-14). Findings are detailed below:

e Groundwater was detected above GWQS/GV for PCE at all three locations, TCE at
MW-12 and MW-13, and 1,1-Dichloroethene (1,1-DCE), 1,1,1-TCA, cis-1,2-DCE,
and trans-1,2-Dichloroethene (trans-1,2-DCE) at MW-13.

e The highest concentration of PCE in groundwater was observed in on-site well MW-
13 (32,000 ug/L).

e Soil was detected above USCOs for PCE at SB-12 (4-8 fbgs) and above RSCOs for
PCE at SB-13 (6-10 fbgs).

e The highest concentrations of PCE were observed in the soil on the former Whitley
Wash subparcel; 1,300 ug/kg (SB-12; 4-8 ft interval) and 14,000 ug/kg (further
downgradient SB-13; 6-10 ft interval).

2.8.15 July 2019 — Groundwater Sampling Results & Evaluation of Sub-Siab
Depressutization System

ATC Engineering, LLP (ATC) submitted a Groundwater Investigation Work Plan to
the NYSDEC on January 18, 2019 and January 30, 2019. ATC completed investigation
activities in April 2019 and submitted an investigation report to LNR c¢/o KMCL in July
2019. ATC collected groundwater samples from previously installed MW-1, MW-2, MW-4,
MW-6, MW-7, MW-9, MW-10A, MW-12, MW-13, and MW-14 and analyzed them for
VOCs and emerging contaminants including 1,4-dioxane, and perfluoroalkyl substances
(PFASs). The investigation also included an inspection of the SSDS and installation of three
sub-slab monitoring points (SV-01 through SV-03) proximate to the three previously
installed suction points (SP-1 through SP-3), and one indoor air sample (IA-01) within
TOPS. Findings are detailed below:

e The depth to groundwater ranged between 2.91 to 6.87 fbgs.

e Groundwater flow direction was observed toward the northeast, consistent with
previous investigations.
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CVOCs including cis-1,2-DCE, trans-1,2-DCE, PCE, and TCE were measured in
groundwater samples retrieved from wells MW-1, MW-2, MW-6, MW-7, MW-12 and
MW-13 at concentrations above the GWQS/GV of 5 pg/L.

Former Whirley Wash Location: PCE concentrations at 621 ug/L (MW-12) and
27,100 ug/L (MW-13). Cross/downgradient well: PCE at 1,620 ug/L (MW-06).

Former Anderson Cleaners Location: PCE concentration at 1,420 ug/L in
cross/downgradient well (MW-2), and at 3,050 ug/L in further downgradient well

(MW-1).

1,4-Dioxane was detected at one location and PFAS were detected at three locations
at concentrations below the NYSDOH recommended maximum contaminant levels

(MCLs).

An adequate vacuum measurement was observed at SV-01 and SV-02; however, a
vacuum measurement of 0.0 inches water column was observed at SV-03. Despite the
potentially insufficient vacuum in the area of SV-03, the SSDS was observed to be
operating within normal range, with the U-tube style manometer at SP-3 reading at
1.7 inches water column. No visual observations were observed suggesting there were
any problems associated with the SSDS and no CVOCs were detected in the indoor
air, confirming that the SSDS was sufficiently reducing sub-slab vapor concentrations
to a level protective of public health.

Primary Constituents of Potential Concern (COPCs)

Based on findings to date, the Constituents of Potential Concern (COPCs) are

presented by media below:

» Soil: CVOCs, lead
» Groundwater: CVOCs
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3.0 REMEDIAL INVESTIGATION SCOPE OF WORK

The RI scope of work is focused on defining the nature and extent of on-site
contamination and potential for off-site migration, identifying the source of contamination,
defining chemical constituent migration pathways, qualitatively assessing human health and
ecological risks (if necessary), and obtaining data of sufficient quantity and quality to
perform an alternatives analysis.

Field team personnel will collect environmental samples in accordance with the
rationale and protocols described in the QAPP in Section 4.0. United States Environmental
Protection Agency (USEPA) and NYSDEC-approved sample collection and handling
techniques will be used. Samples for chemical analysis will be analyzed in accordance with
USEPA SW-846 methodology with an equivalent Category B deliverable package to meet
the definitive-level data requirements. Analytical results will be evaluated by a third-party
data validation expert in accordance with provisions described in the QAPP. Data submittals
will be provided to the NYSDEC in accordance with the most current electronic data
deliverables (EDD) protocols.

During intrusive outdoor RI activities, a Community Air Monitoring Plan (CAMP)
will be followed. The CAMP is consistent with the requirements for community air
monitoring at remediation sites as established by the NYSDOH and NYSDEC. Accordingly,
it follows procedures and practices outlined under NYSDEC’s DER-10 Appendix 1A
(NYSDOH’s Generic Community Air Monitoring Plan) and Appendix 1B (Fugitive Dust

and Particulate Monitoring).

3.1 Preparation Activities

311 Pre-Investigation Assessment

Benchmark will contact the City of Jamestown to obtain sanitary and storm sewer
utility maps. If available, these maps will be used during the Site walkthrough to locate
sanitary sewer manholes and building floor drains and adjust planned sampling locations (if
necessary) to evaluate potential preferential pathways. Benchmark contacted the City of
Jamestown Department of Public Works and will obtain a Work in the Right of Way Permit
for installation of temporary wells and soil vapor points along Foote and Cole Avenues.

On March 27, 2020, a Benchmark scientist (Tom Behrendt) inspected the SSDS to

ensure the system was working as designed prior to RI activities. The U-tube style
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manometer installed at SP-3 read 1.7 inches of water column, verifying the SSDS is
providing adequate vacuum to mitigate CVOC concentrations in the sub-slab vapor of
Building 1. Apex indicated that action should be taken if the manometer vacuum
measurement drops significantly below 1.3 inches water column. Benchmark will periodically
check the system during RI field activities. If insufficient vacuum is observed in the area of
SV-03 or if the manometer vacuum at SP-3 is below 1.0 inches water column, Benchmark
will contact Mitigation Tech, the company that installed the system, to discuss potential
corrective actions.

ATC could not locate groundwater monitoring wells MW-3, MW-5, MW-8 and MW-
11 during the April 2019 investigation. On March 27, Benchmark used a metal detector in
the vicinity of these wells to locate the flush mount cover as they may have been covered by
asphalt. The metal detector registered a hit in the general vicinity of each location. The
property manager (Mr. Gary Davis), who has been involved with the property for about 20
years, indicated approximately 4 to 6 inches of asphalt have been laid since the wells were
last accessed. Well MW-6 has also been covered by asphalt. Well MW-3 was visible;
however, the road box is damaged and filled with asphalt. Since wells MW-8 and MW-11 are
off-site, approval from the property owner to uncover the wells (if located) will be required.
If the wells cannot be found, Benchmark and the Department will determine if new wells
will be installed at or near these locations.

Benchmark will also request access to the interior of Salon 1, the off-site tenant space
located directly south of the Site, to determine the feasibility of advancing planned soil

borings and installing monitoring wells.

312 Utlity Clearance

Prior to any intrusive activities, Dig Safely New York (Call 811) will be contacted by
the Site contractor a minimum of three business days in advance of the work and informed
of the intent to perform intrusive work at the Site. If underground utilities are present on the
property and anticipated to interfere with intrusive activities, the Applicant and NYSDEC

will be contacted to discuss mitigating measures.

3.2 RI Soil/Fill Investigation

A soil/fill investigation will be completed across the Site to further assess whether

additional impacts exist beyond the limits, and to assess the extent, of known historical
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contamination. The soil/fill investigation will include the completion of surface soil samples,
near surface soil samples, and subsurface soil borings to allow for characterization of soil/fill
material and sample collection. Figure 4 presents the planned RI sample locations. Table 1

identified the planned sampling and analytical program.
3.2.1 Soil Investigation

3.2.1.1 Sutface/Near-Surtace Soil/Fill Investigation

Two surface soil samples and two neat surface soil samples (S-1/NS-1 and S-2/NS-2)
will be collected from the non-hardscape area in the southwest corner of the Site. The
surface soil samples will be collected from 0 to 2 inches below vegetative cover and the near
surface soil samples will be collected from 2 to 12 inches below ground surface to allow for
assessment of human exposure via incidental soil ingestion, inhalation of soil, or dermal
contact with soil. As summatized on Table 1, the surface/near surface soil samples will be
analyzed for Target Compound List (TCL) SVOCs plus tentatively identified compounds
(TICs), Target Analyte List (TAL) metals, polychlorinated biphenyls (PCBs), herbicides,
pesticides, 1,4-dioxane and PFAS. If elevated PID readings are noted during field screening,
VOC samples may be collected in consultation with the Department. Soil samples to be
analyzed for 1,4-dioxane and PFAS will be collected and analyzed in accordance with the
Department’s current sampling protocols (see Tables 1 and 2 for analytical methods). The
soil/fill samples will be analyzed in accordance with USEPA SW 846 methodology with
equivalent Category B deliverables to allow for independent third-party data usability

assessment.

3.2.1.2 Subsutrtace Soil/Fill Investigation

Sixteen soil borings (SBs), identified as SB-15 through SB-30, will be advanced to
collect soil samples. Borings SB-27 and SB-28 will be advanced inside TOPS, SB-15 through
SB-26 will be exterior soil borings surrounding the on-site buildings, and SB-29 and SB-30
will be off-site interior soil borings within the adjacent SFAP. Exterior borings will be
advanced using a traditional hollow stem auger (HSA) drill rig to a maximum depth of 15
feet, at least five feet into the upper water bearing zone, or until equipment refusal,
whichever is shallower. Interior borings will be completed with a mobile direct-push rig due
to interior access limitations. Interior soil boring locations are subject to change based on

building accessibility, in consultation with the Department. If field evidence of impact is
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observed during advancement of soil borings, Benchmark intends to add boring locations to
delineate the horizontal and vertical extent of impacts.

All soil samples will be field screened for the presence of volatile organics using a
calibrated PID with a 11.7 eV lamp, as a procedure for ensuring the health and safety of
personnel at the Site and to identify potential impacts in soil samples for laboratory analysis.
Upon reaching the completion depth of each location, field visual/olfactory and PID results

will be reviewed and sample intervals will be determined.

3.2.1.3 Soil/Fill Sample Collection and Analysis

Soil/fill samples will be collected to further delineate the horizontal and/or vertical
extent of the known contamination and determine if other impacts requiring remediation are
present at the Site. The sample interval identified as the most impacted (i.e., greatest PID
scan result and/or evidence of visual/olfactory impacts) at investigation locations will be
selected for laboratory analysis. If either the impacts are ubiquitous from grade to final depth
or no impacts are identified, the soil/fill from the bottom interval of the boring or
immediately above a confining layer will be selected for analysis. The sample interval will be
selected based on the professional discretion of the field personnel and in consultation with
the NYSDEC. If differentiable impacts are noted within a given sample location during the
investigation, additional samples will be collected to characterize the different material.

Samples will be collected and analyzed for TCL plus CP-51 List VOCs plus TICs,
TCL SVOCs plus TICs, and TAL metals for all 14 soil boring samples and 8 locations to be
completed as monitoring wells. PCBs, pesticides, herbicides, 1,4-dioxane and PFAS will also
be analyzed in 8 of 22. Soil samples to be analyzed for 1,4-dioxane and PFAS will be
collected and analyzed in accordance with the Department’s current sampling protocols (see
Tables 1 and 2 for analytical methods). En Core® samplers will be used to collect RI VOC
soil samples. Remaining samples will be collected and placed into pre-cleaned laboratory
provided sample bottles, cooled to 4°C in the field, and transported under chain-of-custody
(COC) command to a NYSDOH Environmental Laboratory Approval Program (ELAP)
certified analytical laboratory.

3.3  Groundwater Investigation
Seven shallow overburden wells (MW-15 through MW-21), three deep overburden
wells (MW-1D, MW-6D, and MW-18D) and three temporary shallow overburden wells
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(TW-1 to TW-3) will be installed. MW-1D and MW-6D will be paired with existing
monitoring wells MW-1 and MW-6, and MW-18D will be paired with planned monitoring
well MW-18. Two shallow overburden monitoring wells (MW-20 and MW-21) will be
installed off-site within the adjacent SFAP. The remaining shallow overburden wells (MW-15
though MW-19) and all three deep wells will be on-site exterior wells. The well locations
were chosen to supplement the layout of the existing wells to better understand groundwater
flow and CVOC contamination across the Site.

The three temporary wells will be installed off-site to assess whether the groundwater
plume has migrated off-site; one north of Cole Avenue downgradient of the former gasoline
filling station (TW-1) and two east of Foote Avenue downgradient of the on-site
groundwater plume (TW-2 and TW-3). Following review of analytical data from the
temporary off-site wells, Benchmark and the Department will decide which locations, if any,
should be converted into permanent monitoring wells and whether additional off-site wells
are warranted to delineate groundwater impacts.

Overburden wells will be drilled using an HSA drill rig to monitor the same
groundwater interval as previously monitored in the existing overburden wells. The shallow
overburden wells will be drilled to approximately 15 fbgs with a target minimum of five feet
below the first encountered groundwater. Interior wells will be drilled with a mobile direct-
push rig due to interior access limitations. Deep wells will be drilled to the top of competent
bedrock, estimated at 35-40 fbgs, using an HSA drill rig.

Benchmark’s driller will use a jack hammer or saw cut where the covered existing
wells are assumed to be. Once uncovered, the integrity of the well will be established. If
useable, the driller will install a riser (if needed) and new surface completion. Wells MW-5,
MW-6, MW-8 and MW-11 need to be uncovered, evaluated and repaired, and well MW-3

road box needs to be repaired.

3.3.1 Moanitoting Well Installation

All non-dedicated drilling tools and equipment will be decontaminated between
boring locations using potable tap water and a phosphate-free detergent (e.g., Alconox).

Each exterior shallow and deep well will be constructed with two-inch diameter
Schedule (SCH) 40 PVC with a minimum 10-foot flush joint SCH 40 PVC 0.010-inch
machine-slotted well screen. Interior monitoring wells (MW-20 and MW-21) will be installed

as one-inch diameter wells due to space and drilling equipment requirements. Temporary
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wells (TW-1 to TW-3) will be installed as one-inch diameter wells. Each well screen and
attached riser will be placed at the bottom of each borehole and a silica sand filter pack (size
#0) will be installed from the base of the well to a maximum of two feet above the top of
the screen. A bentonite chip seal will then be installed and allowed to hydrate sufficiently to
mitigate the potential for downhole grout contamination. The newly installed monitoring
wells will be completed with keyed-alike locks, a lockable J-plug, and a steel flush mounted
road box.

Drill cuttings will be redeposited on-site unless gross contamination (i.e., visible
product) is encountered or there are excess cuttings, in which case they will be placed in
sealed New York State Department of Transportation (NYSDOT)-approved drums and

labeled for subsequent characterization and disposal.

3.3.2 Well Development

After installation, but not within 24 hours, newly installed (and existing) monitoring
wells will be developed in accordance with Benchmark and NYSDEC protocols.
Development of the monitoring wells will be accomplished with dedicated disposable
polyethylene bailers via surge and purge methodology. Field parameters including pH,
temperature, turbidity, DO, ORP, and specific conductance will be measured periodically
(.e., every well volume or as necessary) during development. Field measurements will
continue until they became relatively stable. Stability will be defined as variation between
measurements of approximately 10 percent or less with no overall upward or downward
trend in the measurements. A minimum of three well volumes will be evacuated from each
monitoring well. If impacts are noted during development including odors, sheen, light non-
aqueous phase liquid (LNAPL) or dense non-aqueous phase liquid (DNAPL), well
development water will be containerized in NYSDOT-approved drums and labeled per
monitoring well location. Based on the RI groundwater analytical results, Benchmark and the
Department will determine if the containerized development water is acceptable for surface
discharge following pretreatment with activated carbon or requires off-site disposal.

Development water will be handled in accordance with DER-10 Section 3.3.(e)5.

333 Groundwater Sample Collection
Groundwater sampling will occur one week following well development to allow

natural groundwater conditions to become reestablished. Sampling will be performed as
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soon as practical after purging provided the well has recovered sufficiently to sample or
within 24 hours after evacuation if the well recharges slowly. Prior to sample collection,
static water levels will be measured and recorded from all new and previously installed
monitoring wells to facilitate the preparation of a Site-wide isopotential map. Following
water level measurement, field personnel will purge and sample monitoring wells using a
submersible pump with dedicated pump tubing following low-flow/minimal drawdown
purge and sample collection procedures. In the event of pump failure or the saturated unit
does not permit the proper implementation of low-flow sampling, a dedicated polyethylene
bailer will be used to purge and sample the well. Prior to sample collection via low-flow
methodology, groundwater will be evacuated from each well at a low-flow rate (typically less
than 0.1 L/min) while maintaining a generally consistent water level. Field measurements for
pH, temperature, turbidity, DO, ORP, specific conductance and water level, as well as visual
and olfactory field observations will be periodically recorded and monitored for stabilization.
Low-flow purging will be considered complete when field parameters stabilize and when
turbidity measurements fall below 50 Nephelometric Turbidity Units (NTU) or become
stable above 50 NTU regardless of volume purged. Purging via disposable bailer, if
necessary, will be considered complete following the removal of three well volumes and field
parameter stabilization or to dryness, whichever occurs first. Upon stabilization of field
parameters, groundwater samples will be collected and analyzed as discussed below.
Groundwater sampling methods will conform with protocol acceptable for the
collection of the PFAS in accordance with the Department’s recent emerging contaminant
initiative. Sampling personnel will wear nitrile gloves while handling empty sample
containers, filling sample containers, sealing sample containers, and placement into sample
coolers. Clean nitrile gloves be worn while handling sample containers, during the
groundwater sampling, and sealing/placement of samples into the laboratory supplied

cooler. Sample collection methods that will be implemented during the RI include:

* Submersible Pump with Dedicated Pump Tubing
Monitoring wells will be purged and sampled using a non-dedicated plastic
submersible pump and dedicated HDPE or PVC tubing following low-flow
(minimal drawdown) purge and sample collection procedures, as described above.
Non-dedicated pumps will require decontamination prior to use at each well
location and the collection of an equipment blank.
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* Disposable Bailer

If low flow is not feasible (e.g., due to depth to groundwater), wells of any depth
(up to 100 tbgs) may be purged and sampled using a disposable HDPE or PVC
bailer via direct grab. In general, a bottom filling dedicated bailer is attached to a
length of dedicated hollow-braid polypropylene rope and lowered into the well
smoothly and slowly as not to agitate the groundwater or damage the well
Purging continues until a predetermined volume of water has been removed
(typically three well volumes) or to dryness. Measurements for pH, temperature,
specific conductance, dissolved oxygen and turbidity are recorded following
removal of each well volume. The well is purged until the readings for indicator
parameters stabilize or the well is purged to dryness.

Prior to, and immediately following collection of groundwater samples, field
measurements for pH, temperature, turbidity, DO, ORP, specific conductance, and water
level, as well as visual and olfactory field observations will be recorded. All collected

groundwater samples will be placed in pre-cleaned, pre-preserved laboratory provided

sample bottles, cooled to 4°C in the field, and transported under COC command to a
NYSDOH ELAP-approved laboratory for analysis.

3.34 Groundwater Sample Analyses

The seven shallow overburden wells, three temporary wells, and three deep wells
installed during the RI and the 10 permanent monitoring wells that were installed during the
previous investigations! will be sampled and analyzed for TCL plus CP-51 List VOCs plus
TICs. Samples will also be analyzed for TCL SVOCs plus TICs, TAL metals, PCBs,
pesticides, herbicides, 1,4-dioxane and PFAS at 9 of the 17 shallow overburden monitoring
wells and 2 (l.e., one up-gradient, one down-gradient) of the 3 deep monitoring wells.
Groundwater samples will be collected and analyzed in accordance with USEPA SW 846
methodology with equivalent NYSDEC Category B deliverables to allow for independent
third-party data usability assessment. Samples collected for 1,4-dioxane will be analyzed via
EPA Method 8270 Selective Ion Monitoring (SIM) mode and samples collected for PFAS

I'The number of previously installed monitoring wells Benchmark will sample is subject to change. ATC could
only find 10 of the 14 previously installed permanent monitoring wells, including MW-1, MW-2, MW-4, MW-6, MW-7,
MW-9, MW-10A, MW-12, MW-13 and MW-14. Benchmark will attempt to locate, develop, and sample all wells located
on-site and on the SFAP property.
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analysis will be analyzed via a modified EPA Method 537 to achieve reporting limits of 2
nanograms per liter (ng/L) (see Table 2).

3.4 Soil Vapor Investigation

Seven on-site soil vapor samples will be collected along the west, north and east
property boundaries to complete a qualitative off-site exposure assessment. As shown on
Figure 4, three samples will be collected along Foote Ave. to the east, one sample will be
collected along Cole Ave. to the north, and three samples will be collected along the western
property boundary. In addition, three off-site soil vapor samples will be collected on the east
side of Foote Ave. Soil vapor sampling probes will be installed in general conformance with
the NYSDOH Soil Vapor Intrusion Guidance (Ref. 9).

Each soil vapor sampling probe will be manually installed using specialized stainless-
steel soil probe rods. Sampling equipment includes 6-inch long sampling screens, Ys-inch
inside diameter inert sample tubing and dedicated 6-liter Summa canisters. Soil boreholes
will be advanced to a depth up to 5 fbgs (depending on depth to groundwater observed
during advancement of soil borings) using ¥s-inch inside diameter steel rods. The steel rod
will be equipped with an anchor point at the driving end of the rod. The anchor point will be
connected to the sampling screen and tubing on the inside of the steel rod. Once the steel
rod is advanced to the target depth, the steel rod will be retracted, leaving the anchor point,
sampling screen and sampling tubing within the borehole annulus. Glass beads will be
poured around the sampling screen in a manner to cover the entire length of the sampling
screen (e.g., 1-2 feet depth range). Bentonite or bentonite/soil mixture will be placed above
the glass beads to the ground surface to create a seal to prohibit infiltration of ambient air
into the sampling area.

Once the sample probes are installed, the probe and tubing will be purged (three
volumes) using a calibrated syringe as required by NYSDOH guidance (Ref. 6) and helium
tracer gas will be used during the purging phase (in the same manner as recommended for
soil vapor probes) to ensure that the probes are well sealed. Samples will be collected over an
approximate 4-hour period. All soil vapor samples will be collected and analyzed by EPA
Method TO-15. This method employs a 6-liter, passivated (inert), stainless-steel, evacuated

sampling sphere for collecting the air samples. The canister is received from the laboratory,
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certified clean, evacuated, and prepared for sampling. The pressure in the canister is
approximately 50 millitorr (compared to 760 torr of pressure in the atmosphere at sea level).

Each canister will be fitted with a sampling valve that uses a critical orifice and mass
flow controller to regulate the airflow into the canister for the selected sampling period. The
mass flow controller will maintain a relative constant airflow rate throughout the sampling
period. Summa canister valves will remain closed until the sample holes are complete and all
of the canisters are in their respective positions. The valves will then be opened for the
designated collection period.

Samples will be shipped to the laboratory within two days of sampling so that no
sample will exceed the 30-day holding time (since receipt from the lab) required by Method
TO-15. Full chain of custody will be maintained for all canisters from time of shipping from
the laboratory to time of analysis by the laboratory.

An outdoor air sample will also be collected concurrent with the six soil vapor
samples. The outdoor field-located air sample will be collected from ground level at an
upwind location, as determined on the day of soil vapor sampling activities. The outdoor air
sample canister will also be equipped with a 4-hour regulator to allow the sample to be

collected over the same approximate 4-hour period, as the soil vapor samples.

3.5 Analytical Testing for Evaluation of Remedial Alternatives

Benchmark will also collect soil and groundwater samples for analysis of geochemical
and microbiological parameters and dissolved gases in order to evaluate up to three in-situ
remedial alternatives possibly including chemical oxidation (e.g., PersulfOx®), enhanced
anaerobic bioremediation (e.g., Hydrogen Release Compound; HRC®) and sorption/
biodegradation (e.g., PlumeStop®) or a combination of technologies. Bench-scale treatability

studies and/or design verification activities/injections may also be performed.

3.6 Field Specific Quality Assurance/Quality Control Sampling

In addition to the soil/fill and groundwater samples described above, field-specific
quality assurance/quality control (QA/QC) samples will be collected and analyzed to ensure
the reliability of the generated data as described in the QAPP (see Section 4.0) and to
support the required third-party data usability assessment effort. Site-specific QA/QC

samples will include matrix spikes, matrix spike duplicates, blind duplicates, and trip blanks.
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3.7 Decontamination and Investigation-Derived Waste Management

Every attempt will be made to use dedicated sampling equipment during the RI;
however, if non-dedicated equipment is required and/or used, the equipment will be
decontaminated, at a minimum, with a non-phosphate detergent (i.e., Alconox®) and
potable water mixture, rinsed with distilled water, and air-dried before each use in
accordance with Benchmark’s field operating procedure (FOP) presented in Appendix C
(see Table 3). All decontaminated sampling equipment will be kept in a clean environment
prior to sample collection. Heavy equipment, such as an excavator (if used) and drilling
tools, will be decontaminated by the subcontractor, as necessary.

RI generated drilling spoils, groundwater, decontamination rinse water, or other
investigative-derived waste (IDW) not exhibiting gross contamination (i.e., visible product,
odor, sheen, elevated PID, etc.) will be returned to the borehole from which it was removed
(soil/fill) or discharged to the ground surface (groundwater/rinse water following
pretreatment with activated carbon) if it can infiltrate the ground in the vicinity from which
it was generated. IDW exhibiting gross contamination will be placed in sealed NYSDOT-
approved drums and labeled for subsequent characterization and disposal. All generated
IDW drums will be labeled alpha-numerically with its contents, origin, and date of
generation using a paint stick marker on two sides and the top of each drum.
Characterization analytical results of containerized IDW will be used to determine if spoils
can be returned to the ground surface or used on-site, or if the spoils require treatment
and/or off-site disposal. Drums will be securely staged on-site pending characterization
analyses and remedial measures assessment. Field personnel will coordinate the on-site
handling and temporary storage of IDW drums, including transportation, characterization
sampling, and off-site disposal arrangements.

Discarded personal protective equipment (PPE) (i.e., latex gloves, Tyvek, paper
towels, etc.) and disposable sampling equipment (i.e., bailers) will be placed in sealed plastic

garbage bags and disposed as municipal solid waste.

3.8 Site Mapping
A Site map showing sampling locations and relevant Site features will be developed
during the field investigation. Benchmark will employ a handheld GPS unit to identify the

sample locations relative to State planar grid coordinates. Monitoring well elevations will be
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measured by Benchmark’s surveyor. An isopotential map showing the general direction of
groundwater flow will be prepared based on water level measurements relative to United

States Geological Survey (USGS) vertical datum.

3.9 Documentation

RI field activities will be documented in a project field book, field activities daily log
(FADL) and/or handheld Rugged Readet® personal digital assistant (PDA). This logbook/
PDA will provide a record of activities conducted at the Site. Entries will be signed and
dated at the end of each day of fieldwork (or as produced) by the Field Team Leader. Field
notes will include the date and time of all entries; names of personnel on-site; weather
conditions (temperature, precipitation, etc.); and location and description of activity.
Progress photographs from a set location will be collected to document development
activities and intrusive construction activities. Field personnel will, at a minimum, complete

the following standard field forms (included in Appendix D):

* COC Form (per selected laboratory)

=  Equipment Calibration Log

= Field Activity Daily Log (FADLs)

* Field Borehole/Monitoring Well Log

®  Groundwater Field Form

= Investigative-Derived Waste Container Log (if necessary)
® Photographic Log

* Real-Time Air Monitoring Log

= Tailgate Safety Meeting Form

* Problem Identification Report (if necessary)

=  Corrective Measures Report

Monthly progress reports summarizing RI activities will be submitted to the

Department.
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4.0 QUALITY ASSURANCE PROJECT PLAN

A Quality Assurance Project Plan (QAPP) has been prepared in support of the RI
activities. The QAPP dictates implementation of the investigation tasks delineated in this
Work Plan. A Sampling and Analysis Plan (SAP) identifying methods for sample collection,
decontamination, handling, and shipping is provided below.

The QAPP will assure the accuracy and precision of data collection during the Site
characterization and data interpretation periods. The QAPP identifies procedures for sample
collection to mitigate the potential for cross-contamination, as well as analytical requirements
necessary to allow for independent data validation. The QAPP has been prepared in
accordance with USEPA’s Requirements for QAPPs for Environmental Data Operations
(Ref. 7); the EPA Region II CERCLA Quality Assurance Manual (Ref. 8), and NYSDEC’s
DER-10 Technical Guidance for Site Investigation and Remediation (Ref. 1).

4.1  Scope of the QAPP
This QAPP was prepared to provide quality assurance guidelines to be implemented

during RI activities and may be modified for subsequent phases of investigative work. The
QAPP provides:
* A means to communicate to the persons executing the various activities exactly
what is to be done, by whom, and when.

* A culmination to the planning process that ensures that the program includes
provisions for obtaining quality data (e.g., suitable methods of field operations).

* A historical record that documents the investigation in terms of the methods
used, calibration standards and frequencies planned, and auditing planned.

" A document that can be used by the Project Manager and QA Officer to assess if
the activities planned are being implemented and their importance for
accomplishing the goal of quality data.

* A means to document and track project data and results.

® Detailed descriptions of the data documentation materials and procedures, project
files, and tabular and graphical reports.

The QAPP is primarily concerned with the quality assurance and quality control
(QA/QC) aspects of the procedures involved in the collection, preservation, packaging, and

transportation of samples; field testing; record keeping; data management; COC procedures;
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laboratory analyses; and other necessary matters to assure that the investigation activities,
once completed, will yield data whose integrity can be defended.

QA refers to the conduct of all planned and systematic actions necessary to perform
satisfactorily all task-specific activities and to provide information and data confidence as a
result of such activities. The QA for task-specific activities includes the development of
procedures, auditing, monitoring and surveillance of the performance.

QC refers to the activity performed to determine if the work activities conform to the
requirements. This includes activities such as inspections of the work activities in the field
(e.g., verification that the items and materials installed conform to applicable codes and
design specifications). QA is an overview monitoring of the performance of QC activities

through audits rather than first time inspections.

4.2  QAPP Organization and Responsibility

The principal organizations involved in verifying achievement of data collection goals
for the Southside Plaza Site include the NYSDEC, NYSDOH, Southside (Participant),
Benchmark Environmental Engineering & Science, PLLC (Participant’s Consultant), the test
pit and drilling subcontractor(s), the independent environmental laboratory, and the
independent third-party data validator. Roles, responsibilities, and required qualifications of
these organizations are discussed in the following subsections. Appendix A includes select

resumes.

4.2.1 Participant

Southside (“Participant”) will be responsible for complying with the QA
requirements as specified herein and for monitoring and controlling the quality of the
Browntfield cleanup construction either directly or through their designated environmental
consultant and/or legal counsel. The Applicant will also have the authority to select
Remedial Action Contractor(s) to assist in fulfilling these responsibilities. The designated
Project Manager is responsible for implementing the project and has the authority to commit

the resources necessary to meet project objectives and requirements.

4.2.2 Environmental Consultant
Benchmark Environmental Engineering & Science, PLLC is the prime engineering

and scientific consultant on this project and is responsible for the implementation of the RI
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Work Plan including, but not limited to, field operations, laboratory testing, data

management, data analysis, and reporting. Any one member of Benchmark’s staff may fill

more than one of the identified project positions (e.g., field team leader and site safety and

health officer). The wvarious quality assurances, field, laboratory, and management

responsibilities of key project personnel are defined below.

" Project Officer (PO): Michael Lesakowski

The PO has the responsibility for ensuring conformance with the BCP program
requirements. The PO will:

(6]

Report directly to the Applicant and the NYSDEC/ NYSDOH Project

Coordinatorts.
Be responsible for project oversight.
Define project objectives and develop a detailed work plan schedule.

Acquire and apply technical and corporate resources as needed to assure
performance within budget and schedule constraints.

Review the work performed on the project to assure its quality,
responsiveness, and timeliness.

Certify deliverables before their submission to NYSDEC.

" Project Manager (PM): Lori Riker

The PM has the responsibility for ensuring that the project meets the Work Plan
objectives. The PM will:

(6]
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Report directly to the Applicant Project Coordinator and the NYSDEC/
NYSDOH Project Coordinators.

Be responsible for technical and project oversight.
Define project objectives and develop a detailed work plan schedule.

Establish project policy and procedures to address the specific needs of the
project as a whole, as well as the objectives of each task.

Develop and meet ongoing project and/or task staffing requirements,
including mechanisms to review and evaluate each task product.

Review the work performed on each task to assure its quality,
responsiveness, and timeliness.

Review and analyze overall task performance with respect to planned
requirements and authorizations.

Review all deliverables before their submission to NYSDEC.
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Develop and meet ongoing project and/or task staffing requirements,
including mechanisms to review and evaluate each task product.

Ultimately be responsible for the preparation and quality of interim and final
reports.

Represent the project team at meetings.

FI1./SSHO: Tom Bebrendt

The Field Team Leader (FTL) has the responsibility for implementation of
specific project tasks identified at the Site and reports directly to the Project
Manager. The FTL will:

O

Be responsible for the supervision of project field personnel, subconsultants,
and subcontractots.

Define daily work activities.
Orient field staff concerning the project’s special considerations.
Monitor and direct subcontractor personnel.

Review the work performed on each task to ensure its quality,
responsiveness, and timeliness.

Assure that field activities, including sample collection and handling, are
carried out in accordance with this QAPP.

For this project the FTL will also serve as the Site Safety and Health Officer
(SSHO) and, as such, be responsible for implementing the procedures and
required components of the Site Health and Safety Plan (HASP), determining
levels of protection needed during field tasks, controlling Site entry/exit,
briefing the field team and subcontractors on site-specific health and safety
issues, and all other responsibilities as identified in the HASP.

4.3  Quality Assurance (QA) Responsibilities

The QA Officer will have direct access to corporate executive staff as necessary, to

resolve any QA dispute, and is responsible for auditing the implementation of the QA

program in conformance with the demands of specific investigations and Benchmark

policies, and NYSDEC requirements. The QA Officer has the authority to stop work on the

investigation as deemed necessary in the event of serious QA issues.
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Project OA Officer: Lor Reker

Specific function and duties of the QA Officer include:
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o Performing QA audits on various phases of the field operations.
o Reviewing and approving QA plans and procedures.
o Providing QA technical assistance to project staff.

o Reporting on the adequacy, status, and effectiveness of the QA program on
a regular basis to the Project Officer.

o Responsible for assuring third party data review of all sample results from
the analytical laboratory.

4.4 Field Responsibilities

Benchmark field staff for this project is drawn from a pool of qualified resources.
The Project Manager will use staff to gather and analyze data and prepare various task
reports and support materials. The designated technical team members are experienced
professionals who possess the degree of specialization and technical competence required to

effectively and efficiently perform the required work.

4.5 Quality Assurance Objectives for Measurement Data

The overall objectives and criteria for assuring quality for this effort are discussed
below. This QAPP addresses how the acquisition and handling of samples and the review
and reporting of data will be documented. The objectives of this QAPP are to address the

following:

* The procedures to be used to collect, preserve, package, and transport
groundwater samples.

* Field data collection.
® Record keeping,.

= Data management.

=  COC procedures.

= Precision, accuracy, completeness, representativeness, decision rules,
comparability and level of QC effort conformance for sample analysis and data
management by laboratory under EPA analytical methods.
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4.6  Level of QC Effort for Sample Parameters

Field blank, method blank, trip blank, field duplicate, laboratory duplicate, laboratory
control, standard reference materials (SRM) and matrix spike samples will be analyzed to
assess the quality of the data resulting from the field sampling and analytical programs. The
tollowing QC samples will be provided:

* Field and trip blanks consisting of distilled water will be submitted to the
analytical laboratories to provide the means to assess the quality of the data
resulting from the field-sampling program. Field (equipment) blank samples are
analyzed to check for procedural chemical constituents at the facility that may
cause sample contamination. Trip blanks are used to assess the potential for
contamination of samples due to contaminant migration during sample shipment
and storage.

® Method blank samples are generated within the laboratory and used to assess
contamination resulting from laboratory procedures.

®* Duplicate samples are analyzed to check for sampling and analytical
reproducibility.

*  Matrix spike/matrix spike duplicate (MS/MSD) samples provide information
about the effect of the sample matrix on the digestion and measurement
methodology. Depending on site-specific citcumstances, one MS/MSD should be
collected for every 20 or fewer investigative samples to be analyzed for organic
and inorganic chemicals of a given matrix (see Table 1).

The general level of QC effort will be one field (blind) duplicate and one field blank
(when non-dedicated equipment is used) for every 20 or fewer investigative samples of a
given matrix. Additional sample volume will also be provided to the laboratory to allow one
site-specific MS/MSD for every 20 or fewer investigative samples of a given matrix. One trip
blank consisting of distilled, deionized water will be included along with each sample delivery

group of aqueous VOC samples.

4.7 Sampling and Analysis Plan
Methods and protocol to be used to collect environmental samples (i.e., soil/fill, soil
vapor, and groundwater) for this investigation are described in the Benchmark FOPs, which

are summarized on Table 3 and presented electronically in Appendix C.
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Table 1 summarizes the number and types of environmental samples to be collected.
Table 2 summarizes the sample parameter lists, holding times and sample container
requirements. To the extent allowed by existing physical conditions at the facility, sample
collection efforts will adhere to the specific methods presented herein. If alternative
sampling locations or procedures are implemented in response to facility specific constraints,
each will be selected based on meeting data objectives. Such alternatives will be approved by

NYSDEC before implementation and subsequently documented for inclusion in the project
file.

4.7.1 Custody Procedures

Sample custody is controlled and maintained through COC procedures. COC is the
means by which the possession and handling of samples is tracked from the source (field) to
the final disposition (i.e., the laboratory). A sample is considered to be in a person’s custody
if it is in the person’s possession or view (after being in his or her possession) or it was in
that person’s possession and that person has locked it in a vehicle or room. Sample
containers will be cleaned and preserved at the laboratory before shipment to the Site. The
following section, and FOP for Sampling, Labeling, Storage, and Shipment, located in
Appendix C, describes procedures for maintaining sample custody from the time samples are

collected to the time they are received by the analytical laboratory.

4.7.2 Sample Storage

Samples are stored in secure limited-access areas. Walk-in coolers or refrigerators are

maintained at 4°C+2°C, or as required by the applicable regulatory program. The
temperatures of all refrigerated storage areas are monitored and recorded a minimum of
once per day. Deviations of temperature from the applicable range require corrective action,

including moving samples to another storage location if necessary.

4.7.3 Sample Custody

Sample custody is defined by this document as when any of the following occur:

» Jtisin someone’s actual possession.
® Itis in someone’s view after being in his or her physical possession.

= Jt was in someone’s possession and then locked, sealed, or secured in a manner
that prevents unsuspected tampering.
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* Jtis placed in a designated and secured area.

Samples are removed from storage areas by the sample custodian or analysts and
transported to secure laboratory areas for analysis. Access to the laboratory and sample
storage areas is restricted to laboratory personnel and escorted visitors only; all areas of the
laboratory are therefore considered secure. If required by the applicable regulatory program,
internal COC is documented in a log by the person moving the samples between laboratory
and storage areas.

Laboratory documentation used to establish COC and sample identification may

include the following:

® Field COC forms or other paperwork that arrives with the sample.
® The laboratory COC.

= Sample labels or tags are attached to each sample container.

= Sample custody seals.

=  Sample preparation logs (i.e., extraction and digestion information) recorded in
hardbound laboratory books that are filled out in legible handwriting and signed
and dated by the chemist.

* Sample analysis logs (e.g., metals, GC/MS, etc.) information recorded in
hardbound laboratory books that are filled out in legible handwriting and signed
and dated by the chemist.

= Sample storage log (same as the laboratory COC).

*  Sample disposition log, which documents sample disposal by a contracted waste
disposal company.

4.7.4 Sample Tracking

All samples are maintained in the appropriate coolers prior to and after analysis. The
analysts remove and return their samples as needed. Samples that require internal COC are
relinquished to the analysts by the sample custodians. The analyst and sample custodian
must sign the original COC relinquishing custody of the samples from the sample custodian
to the analyst. When the samples are returned, the analyst will sign the original COC
returning sample custody to the sample custodian. Sample extracts are relinquished to the

instrumentation analysts by the preparatory analysts. Each preparation department tracks
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internal COC through their logbooks/spreadsheets. Any change in the sample during the
time of custody will be noted on the COC (e.g., sample breakage or depletion).

4.7.5 Split Sampling
During the RI, the Department may split any soil, groundwater, or collect additional
air samples at the Department’s expense. Benchmark personnel will cooperate with the

Department to facilitate split sampling, as requested.

4.8  Calibration Procedures and Frequency
This section describes the calibration procedures and frequency at which these

procedures will be performed for both field and laboratory instruments.

4.8.1 Field Insttument Calibration

Quantitative field data to be obtained during groundwater sampling includes pH,
turbidity, specific conductance, temperature, and depth to groundwater. Quantitative water
level measurements will be obtained with an electronic sounder or steel tape, which require
no calibration. Quantitative field data to be obtained during soil sampling include screening
for the presence of volatile organic constituents using a PID.

FOPs located in Appendix C describe the field instruments used to monitor for these
parameters and the calibration methods, standards, and frequency requirements for each

instrument. Calibration results will be recorded on the appropriate field forms and in the
Project Field Book.

4.9  Analytical Procedures
Samples collected during RI field activities will be analyzed by a NYSDOH ELAP-
approved laboratory.

4.9.1 Field Analytical Procedures
Field procedures for collecting and preserving groundwater and soil samples are
described in the FOPs (see Appendix C and Table 3).
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4.10 Data Usability Evaluation
Data usability evaluation procedures shall be performed for both field and laboratory

operations as described below.

4.10.1 Procedures Used to Evaluate Field Data Usability

Procedures to validate field data for this project will be facilitated by adherence to the
FOPs (see Appendix C). The performance of all field activities, calibration checks on all field
instruments at the beginning of each day of use, manual checks of field calculations,

checking for transcription errors and review of field logbooks is the responsibility of the
FTL.

4.10.2 Procedures Used to Evaluate Laboratory Data Usability

Data evaluation will be performed by the third-party data validator using the most
current methods and quality control criteria from the USEPA’s Contract Laboratory
Program (CLP) National Functional Guidelines for Organic Data Review (Ref. 9), and
Contract Laboratory Program, National Functional Guidelines for Inorganic Data Review
(Ref. 10). The data review guidance will be used only to the extent that it is applicable to the
SW-846 methods; SW-846 methodologies will be followed primarily and given preference
over CLP when differences occur. Also, results of blanks, surrogate spikes, MS/MSDs, and
laboratory control samples will be reviewed/evaluated by the data validator. All sample
analytical data for each sample matrix shall be evaluated. The third-party data validation
expert will also evaluate the overall completeness of the data package. Completeness checks
will be administered on all data to determine whether deliverables specified in this QAPP are
present. The reviewer will determine whether all required items are present and request

copies of missing deliverables.
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5.0 INVESTIGATION SUPPORT DOCUMENTS

5.1 Health and Safety Protocols
Benchmark has prepared a Site-specific HASP for use by Benchmark employees in
accordance with 40CFR 300.150 of the NCP and 29CFR 1910.120. The HASP, provided in

Appendix E, includes the following Site-specific information:

" A hazard assessment.

" Training requirements.

= Definition of exclusion, contaminant reduction, and other work zones.
® Monitoring procedures for site operations.

= Safety procedures.

® Personal protective clothing and equipment requirements for various field
operations.

* Disposal and decontamination procedures.

The HASP also includes a contingency plan that addresses potential site-specific
emergencies, and a Community Air Monitoring Plan (CAMP) that describes required
particulate and vapor monitoring to protect the neighboring community during intrusive site
investigation and remediation activities.

Health and safety activities will be monitored throughout the field investigation. A
member of the field team will be designated to serve as the on-site SSHO throughout the
field program. This person will report directly to the Project Manager and the Corporate
Health and Safety Coordinator. The HASP will be subject to revision as necessary, based on

new information that is discovered during the field investigation and/or remedial activities.

5.11 Community Air Monitoting

Real-time community air monitoring will be performed during the RI activities at the
Site. A CAMP is included within Benchmark’s HASP (see HASP Appendix E). Particulate
and VOC monitoring will be performed along the upwind and downwind perimeter of the
work area continuously during intrusive activities (e.g., installation of soil borings and
monitoring wells) in accordance with this plan. CAMP data summary tables will be
submitted to NYSDEC and NYSDOH weekly and exceedances of CAMP action levels and
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corrective measures will be reported to NYSDEC and NYSDOH within 24 hours and
included in daily reports.

The buildings are currently occupied. Although the heating, ventilations and air
conditioning (HVAC) system will remain operational, interior air monitoring will be
performed during interior work activities as described in Section 8.1.3 of the HASP. The
CAMP is consistent with the requirements for community air monitoring at remediation
sites as established by the NYSDOH and NYSDEC. Accordingly, it follows procedures and
practices outlined under NYSDEC’s DER-10 Appendix 1A (NYSDOH’s Generic
Community Air Monitoring Plan) and Appendix 1B (Fugitive Dust and Particulate

Monitoring).

5.2  Citizen Participation Activities

NYSDEC will coordinate and lead community relations throughout the course of the
project. Benchmark will support NYSDEC’s community relations activities, as necessary. A
Citizen Participation (CP) Plan will be prepared by Benchmark and submitted to NYSDEC
under separate cover. The CP Plan will follow NYSDEC’s CP Plans template for sites

entering the BCP at the point of site investigation.
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6.0 REPORTING AND SCHEDULE

Upon completion of the RI fieldwork, a comprehensive Remedial Investigation/

Alternatives Analysis (RI/AA) Report will be completed summarizing the RI tasks

completed.

6.1 Remedial Investigation Reporting

The RI section of the Report will include the following information and
documentation, consistent with the NYSDEC’s DER-10 Technical Guidance for Site
Investigation and Remediation (Ref. 1):

0505-019-001

Introduction and background.
A description of the Site and the investigation areas.
A description of the field procedures and methods used during the RI.

The collection of geospatial data and presentation of investigation drawings
detailing the investigation locations, potential areas of concern, presence of
buildings, and subgrade utilities.

A discussion of the nature and rationale for any significant variances from the
scope of work described in this RI Work Plan.

The data obtained during the RI and historical investigations, considered by
Benchmark to be of useable quality, including geochemical data, field
measurements, validated analytical results, etc.

Comparative criteria that may be used to calculate cleanup levels during the AA
process, such as NYSDEC soil cleanup objectives (SCOs) and other pertinent
regulatory standards or criteria.

A discussion of contaminant fate and transport. This will provide a description of
the hydrologic parameters of the Site and an evaluation of the lateral and vertical
movement of groundwater.

Conclusions regarding the extent and character of environmental impact in the
media being investigated.

The conclusions of the on-site and off-site qualitative human health and
environmental exposure assessment completed in accordance with DER-10.

Supporting materials for RI data including boring logs, monitoring well
construction diagrams, laboratory analytical reports, and similar information.

3 @ BENCHMARK
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* Data generated for the Site will be reported to NYSDEC electronically via EQuIS
software where it will be stored in NYSDEC’s Environmental Management
System (EIMS).

In addition, Benchmark will require third-party analytical data review by a qualified,
independent data validation expert for the RI and historic investigation data. Specifically, a
Data Usability Summary Report (DUSR) will be prepared, with appropriate data qualifiers
added to the results. The DUSR will follow NYSDEC format per the NYSDEC’s
September 1997 DUSR guidelines and May 2010 DER-10 guidance. The DUSR and any
necessary qualifications to the data will be appended to the RI/AA Report.

6.2  Alternatives Analysis Report

The AA Report is developed in accordance with DER-10 to provide a forum for
evaluating and selecting a recommended remedial approach. The results of the RI will be
used to establish remedial goals and remedial action objectives (RAOs). A list of RAOs will
be developed based on findings of the RI and the requirement for the selected remedial
measures to be protective of public health and the environment under the proposed future
use scenario. Proposed SCOs for the property will also be presented based on the proposed
tuture use of the Site. SCOs will be based on published standards, criteria, and guidance
(SCGs) and other NYSDEC and NYSDOH-accepted values.

Based on the RAOs and SCOs, volumes and areas of media potentially requiring
additional remediation will be calculated. General response actions (GRAs) will then be
delineated to address each of the Site problem areas. These GRAs will form the foundation
tfor the development and screening of applicable remedial alternatives against the following
criteria as described in 6NYCRR 375-1.8(f) and DER-10-4.2:

* Opverall protection of public health and the environment

* Compliance with SCGs

* Long-term effectiveness and permanence

=  Reduction in toxicity, mobility or volume of contamination through treatment
= Short-term impacts and effectiveness

* Implementability

=  Cost-effectiveness

* Community acceptance

= [and use
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The criteria of community acceptance will be considered based on public comments
on the RI/AA Report and proposed remedial action. The results of the additional analytical
testing, bench-scale treatability studies, and design verification activities/injections will be
used to evaluate up to three in-situ remedial alternatives, possibly including chemical
oxidation (e.g., PersulfOx®), enhanced anaerobic bioremediation (e.g., Hydrogen Release
Compound; HRC®) and sorption/biodegradation (e.g., PlumeStop®) or a combination
thereof.

Following the screening of alternatives, a comparative analysis will be performed
against the above criteria. The comparative analysis will allow for better understanding of the
relative advantages and disadvantages of each of the alternatives and will facilitate

identification of a recommended remedial approach.
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7.0 PROJECT SCHEDULE

Figure 5 presents a tentative project schedule for the major tasks to be performed in
support of the RI/AA.
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TABLE 1
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

SOUTHSIDE PLAZA SITE
JAMESTOWN, NEW YORK

Parameter”
Number of
RI Soil/Fill
Surface Soil (0-2") 2 Soil/Fill - 2 2 2 2 2 2
Near Surface Soil (2-12")’ 2 Soil/Fill 2 2 2 2 2 2 2
Soil Borings 16 Soil/Fill 16 16 16 5 5 5 5
Monitoring Wells 8 Soil/Fill 8 8 8 3 3 3 3
Blind Duplicate ® - Soil/Fill 2 2 1 1 1 1
Ms*® - Soil/Fill 2 2 2 1 1 1 1
MsD® - Soil/Fill 2 2 2 1 1 1 1
Soil Subtotal 32 34 34 15 15 15 15
RI Groundwater
Existing Monitoring Wells® 14 Groundwater 14 14 14
Shallow Monitoring Wells 7 Groundwater 7 7 7 4 4 4 4
Temporary Monitoring Wells 3 Groundwater 3 - - - - - -
Deep Monitoring Wells 3 Groundwater 3 3 3 2 2 2 2
Blind Duplicate ® - Groundwater 2 2 2 1 1 1 1
YISk - Groundwater 2 2 2 1 1 1 1
MSD 3 - Groundwater 2 2 2 1 1 1 1
Trip Blank * - Water 2 - - - - . .
Field Blank - Water 2 - - - - - 1
Groundwater Subtotal 37 30 30 16 16 16 17
RI Soil Vapor
Soil Vapor® 10 Soil Vapor 10 - - - - . .
Soil Vapor Subtotal 10 0 0 0 0 0 0
Sampling Totals 79 64 64 31 31 31 32
Notes:

1. Analyses will be performed via USEPA SW-846 methodology with equivalent Category B deliverables package.

®NO oA wN

. Groundwater samples will be filtered in the laboratory for dissolved metals analysis.

. Blind duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 samples/media collected.

. Trip blanks will be submitted to the laboratory each day aqueous volatile organic samples are collected.

GW analysis will include 1,4-dioxane via Method 8270 SIM and per- and poly-fluoroalkyl substances (PFAS) via Method 537.
Soil vapor will be analyzed for TCL VOCs using USEPA Method TO-15.
Near surface soil samples will only be analyzed for VOCs if elevated PID readings are noted during field screening.
ATC could only locate wells MW-1, MW-2, MW-4, MW-6, MW-7, MW-9, MW-10A, MW-12, MW-13 & MW-14. Benchmark will attempt to locate, develop, & sample all wells on-site and on the SFAP property.
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TABLE 2
SAMPLE CONTAINER, VOLUME, PRESERVATION & HOLDING TIME REQUIREMENTS

SOUTHSIDE PLAZA SITE
JAMESTOWN, NEW YORK

Matrix parameter * Method * Container Minimum Preservation Holding Time
Type Volume (Cool to 2-4 °C for all samples) from Sample Date
TCL + CP-51 VOCs 8260B EnCore/WMG 5gm/4oz. Cool to 2-4 °C, Zero Headspace 48 hours / 14 days
TCL SVOCs 8270C WMG 16 oz. Cool to 2-4 °C 14 days extrac./40 days
TAL Metals 2 6010 WMG 4 oz. Cool to 2-4 °C 6 months/Hg 28 days
Soil Pesticides 8081 WMG 80z Cool to 2-4 °C 14 days extrac./40 days
Herbicides 8151 WMG 8oz Cool to 2-4 °C 14 days extrac./40 days
PCBs 8082 WMG 4 0z. Cool to 2-4 °C 14 days extrac./40 days
PFAS modified 537 HDPE/Polypropylene 4-8 oz. Cool to 2-4 °C 14 days extrac./40 days
TCL + CP-51 VOCs 8260B glass vial 3-4o0z HCI to pH<2, Zero Headspace, Cool to 2-4 °C 14 days
TCL SVOCs 8270C amber glass 1000 ml Cool to 2-4 °C 7 days extrac/40 days
TAL Metals 2 6010 plastic 600 ml HNO; to pH<2, Cool to 2-4 °C 6 months/Hg 28 days
Pesticides 8081B amber glass 1000 ml Cool to 2-4 °C 14 days extrac./40 days
Groundwater Herbicides 8151A amber glass 1000 ml Cool to 2-4 °C 14 days extrac./40 days
PCBs 8082 amber glass 1000 ml Cool to 2-4 °C 7 days extrac/40 days
PFAS modified 537 HDPE/Polypropylene 2-500 mL Trizma, Cool to 2-4 °C 14 days
1,4-dioxane 8270 SIM mode amber glass 2-500 mL Cool to 2-4 °C 7 days extrac./40 days
Soil Vapor TCL VOCs TO-15 Summa Cannister 6 liters None l:;r?qlgf: gﬁ:gizfl;)ﬁ:ésiozf
References:

1. Test Methods for Evaluating Solid Wastes, USEPA SW-846, Update IlI, 1991.

Notes:

1. EPA-approved methods published in Reference 1 above may be used. The list of analytes, laboratory method and the method detection limit for each parameter are included in Tables 1 and 2 of the
2. Mercury sampling in soil/groundwater via EPA methods 7471/7470 respectively.

Acronyms:

VOCs = Volatile Organic Compounds
PFAS = Per- and Polyfluoroalkyl Substances
SVOCs = Semi-Volatile Organic Compounds

TCL = Target Compound List
TAL = Target Analyte List

WMG = Wide Mouth Glass

PCBs = Polychlorinated Biphenyls
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SUMMARY OF FIELD OPERATING PROCEDURES

SOUTHSIDE PLAZA SITE
JAMESTOWN, NEW YORK

FOP D No. of Total FOPs
Number P Attachments Pages Referenced
001.1 Abandonment of Borehole Procedures 1 4 --
002.0 Abandonment of Monitoring Wells Procedure 1 5 018, 032
003.0 Air Rotary Drilling Procedure 0 2 026, 041, 042, 043
004.6 Soil Vapor Sample Collection Procedure 8 44 --
006.0 Calibration and Maintenance of Combustible Gas/Oxygen Meter 1 11 --
007.0 Calibration and Maintenance of Portable Dissolved Oxygen Meter 1 3 --
008.0 Calibration and Maintenance of Portable Field pH/Eh Meter 1 4 --
009.0 Calibration and Maintenance of Portable Field Turbidity Meter 1 7 --
010.0 Calibration and Maintenance of Portable Flame lonization Detector 1 4 -
011.1 Calibration and Maintenance of Portable Photoionization Detector 3 31 -
012.0 Calibration and Maintenance of Portable Specific Conductance Meter 1 5 --
013.0 Composite Sample Collection Procedure for Non-Volatile Organic Analysis 1 3 040, 046
015.0 Documentation Requirements for Drilling and Well Installation 6 11 --
017.0 Drill Site Selection Procedure 0 1 -
018.0 Drilling and Excavation Equipment Decontamination Procedures 0 2 -
021.0 Establishing Horizontal and Vertical Control 0 2 -
022.0 Groundwater Level Measurement 1 3 040
023.1 Groundwater Purging Procedures Prior to Sample Collection 2 8 011, 022, 024, 040
. 007, 008, 009, 011, 012, 022,
024.1 Groundwater Sample Collection Procedures 1 10 023, 031, 040, 046
025.0 Hand Augering Procedure 1 3 013, 017, 040, 046, 054, 057
026.1 Hollow Stem Auger (HSA) Drilling Procedures 2 6 001, 010, 011, 017, 018, 058
- . . 007, 008, 009, 011, 012, 022,
031.2 Low Flow (Minimal Drawdown) Groundwater Purging & Sampling Procedure 1 7 024, 040, 046
032.1 Management of Investigation-Derived Waste (IDW) 2 5 -
033.0 Monitoring Well Construction for Hollow Stem Auger Boreholes 2 6 015, 026, 032, 036
- - 003, 015, 017, 026, 032, 036,
035.0 Monitoring Well Construction in Bedrock 2 9 041,042, 043, 070
036.0 Monitoring Well Development Procedures 1 3 015, 040
039.1 NAPL Detection and Sample Collection Procedure 1 7 011, 040, 046
040.1 Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 0 4 032
041.0 Overburden Casing Installation Procedure 3 7 018
042.0 Pressure Packer Test Procedure 1 6 -
043.0 Rock Core Classification Procedure 7 20 041, 044
044.0 Rock Quality Designation (RQD) Procedure 0 4 -
046.0 Sample Labeling, Storage and Shipment Procedures 5 9 -
047.0 Screening of Soil Samples for Organic Vapors During Drilling Activities 2 4 010, 011, 015, 058
. s . . 010, 011, 015, 025, 032, 046,
054.2 Soil Description Procedures Using The Visual-Manual Method 5 22 047, 058, 065
057.0 Soil Sample Collection for VOC Analysis - EnCore Sampling 1 6 046
058.0 Split-Spoon Sampling Procedures 0 3 015, 046, 047, 054
063.2 Surface and Subsurface Soil Sampling Procedures 3 7 006, 010, 011, 040, 046, 073
070.0 Well/Piezometer Construction Materials and Design 0 2 -
073.2 Real-Time Air Monitoring During Intrusive Activities 1 12 006, 010, 011, 084
076.0 "Before Going Into the Field" Procedure 0 4 --
077.0 Temporary Well (Piezometer) Construction Procedures 3 8 015, 032, 065, 078
078.0 Geoprobe Drilling Procedures 2 6 001, 017, 018, 054, 077
079.0 Stockpile Sampling Procedures for Chemical Analysis 0 3 046
080.0 Stockpile-Borrow Source Sampling Procedures for Physical Analysis 1 5 --
082.0 Waste Sampling Procedures 1 15 011, 046
083.0 Active Subslab Depressurization Pre-Design Testing Procedure 0 4 011, 046
084.0 Calibration and Maintenance of Portable Particulate Meter 0 8 -
085.0 Field Quality Control Procedures 0 3 040
090.0 Outdoor Ambient Air VOC Sample Collection Procedure 1 6 -
Notes:

1. FOPs are identified by the sequential FOP number and revision number. For example, FOP number 011.1 indicates FOP 11, revision 1.
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EDUCATION

Master of Science (Environmental Engineering Science), University of Buffalo, 2008
Bachelor of Science (Biology), State University of New York at Fredonia, 1994

REGISTRATION

40-Hour OSHA Health and Safety Training
Annual 8 Hour OSHA Refreshers
ASTM Training for Commercial Property Transaction Due Diligence

SUMMARY OF EXPERIENCE

Mr. Lesakowski has over 20 years’ experience in the environmental consulting field at numerous
industrial, commercial and hazardous waste sites throughout the northeast United States. A
summary of projects Mr. Lesakowski has been involved with include all aspects of New York
Brownfield Cleanup Program projects, New York State Superfund Program projects, New York
Petroleum Spills Department projects, over 1,000 Phase I Environmental Site Assessments and
more than 200 Phase II Site Investigations associated with property acquisition and divestiture and
numerous remediation projects ranging from simple underground storage tank (UST) removals to
complex groundwater remediation programs. Mr. Lesakowski is proficient in vapor intrusion
modeling of chlorinated solvent and petroleum volatile organic compound (VOC) impacted sites.
Mr. Lesakowski also has project management and technical consulting experience on several
multi-site portfolio environmental due diligence assignments, working with purchasers and lenders
to facilitate multi-million dollar real estate transactions. Prior to joining Benchmark, Mr.
Lesakowski was a principal in an environmental consulting firm with offices in New York,
Pennsylvania, Ohio and Maryland. Mr. Lesakowski is currently managing ten New York
Brownfield Cleanup Program sites and several New York Spill Sites. He has managed
assessments, investigations and remediation projects on properties with a multitude of historic uses
(e.g., petroleum storage terminals, gas stations, automobile dealerships, rail yards, foundries,
drycleaners, steel manufacturing, metallurgical plants, metal plating operations, junk yards), media
types (surface and subsurface soil, groundwater, sediments, soil vapor, indoor air, building
materials) and contaminants (e.g, VOCs, semi-volatile organic compounds (SVOCs),
polychlorinated biphenyls (PCBs), heavy metals).

NEW YORK BROWNFIELD CLEANUP PROGRAM (BCP) EXPERIENCE

348 Langner Road Site, West Seneca, New York

e Recently completed a Remedial Investigation and Interim Remedial Measures (IRM) for a
property that was formerly developed as a retail gasoline station since the 1940s.
Contaminants of concern include petroleum VOCs in soil and groundwater. The IRM
included removal of over 8,000-tons of petroleum-impacted soil and removal of eight
underground storage tanks (USTs) and related infrastructure and piping. During the remedial
work, certain soil that was not impacted was field-screened on-Site, characterized via
analytical testing to show that it was not impacted with contaminants of concern, and
transported off-Site to an approved destination site with permission from NYSDEC. This
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screening of on-site materials saved our client over 4,000 cubic yards of material that would
have otherwise been sent to a landfill at significant additional cost.

285-295Niagara Street Site, Buffalo, New York

Recently completed a Remedial Work for a property that was formerly developed as a bicycle
factory from the 1800s, and a car wash and gasoline station since the 1950s. Contaminants of
concern include petroleum VOCs in soil and groundwater. The remedial work included
removal of approximately 4,500-tons of petroleum-impacted soil and removal of two
underground storage tanks (USTs) that were encountered during excavation. During the
remedial work, certain soil that was not impacted was field-screened on-Site, characterized
via analytical testing to show that it was not impacted with contaminants of concern, and re-
used on-Site with permission from NYSDEC. This screening of on-site materials saved our
client from disposing of clean material that would have otherwise been sent to a landfill at
significant additional cost.

125 Main Street Site, Buffalo, New York
e Recently completed a Remedial Investigation for a property known as the Former Donovan

building, located in the City of Buffalo, NY, which was formerly industrial and commercial
site, which as filled with miscellaneous historic fill materials. Contaminants of concern
include petroleum VOCs, SVOCs and metals in soil. The remedial work was started in 2012
and is expected to be completed in 2013.

301 Franklin Street Site, Olean, New York

Recently received a certificate of completion (COC) for a NY Brownfield Program Site. As
part of the project, Mr. Lesakowski managed a Remedial Investigation and Interim Remedial
Measures for a property located within the ExxonMobil Legacy Site (EMSL) area, which was
formerly developed as a petroleum refinery. Contaminants of concern include petroleum
VOCs, SVOCs and metals in soil and VOCs and SVOCs and non-aqueous phase liquid
(NAPL) in groundwater. The IRM included removal of approximately 3,000-tons of metals-
and petroleum-impacted soil and removal of 5,800 linear feet of abandoned subsurface piping.
Remedial work included soil excavation and disposal; removal of abandoned subsurface
piping and infrastructure; installation of a soil vapor extraction system; installation of an
active subslab depressurization (ASD) system in the building; and, construction of a soil
cover system.

Homer Street Redevelopment Site, Olean, New York

Recently completed Interim Remedial Measures that included removal of approximately
11,000 linear feet of abandoned subsurface piping and 48 drums of residual piping contents.
A Remedial Investigation was previously completed for this property, which is located within
the ExxonMobil Legacy Site (EMSL) Works #3 area, which was formerly developed as a
petroleum refinery. Contaminants of concern include grossly contaminated soils impacted
with tar-like material, petroleum VOCs, SVOCs and metals in soil and VOCs, SVOCS and
light non-aqueous phase liquid (LNAPL) in groundwater. Remedial Investigation work
completed 2011-2012 included test pit excavations, soil borings/monitoring wells, surface
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soil, subsurface soil, sediment, surface water and groundwater sampling and delineation of
surficial petroleum contamination.

NOCO S$-41 Site, Buffalo, NY and Niagara Street and Pennsylvania Avenue Site, Buffalo, NY

Recently completed a Remedial Investigation (RI), Interim Remedial Measures (IRM) and
Remedial Alternatives Analysis under the NYSDEC Brownfield Cleanup Program for two
former gasoline station and automotive repair facilities with significant soil and groundwater
petroleum VOC impact. The remediation approach for both sites involves removal of
abandoned underground storage tanks, product dispensers and piping, removal of in-ground
hydraulic lifts, soil excavation, and extraction and treatment of impacted groundwater. Final
Engineering Reports and Site Management Plans were approved by the NYSDEC in
December 2009 and Certificates of Completion were also issued in December 2009.

3807 Highland Avenue Site, Niagara Falls, New York

Completed a Remedial Investigation (RI), Interim Remedial Measures (IRM) and Remedial
Alternatives Analysis under the NYSDEC Brownfield Cleanup Program sites at a historic
metallurgical facility and steel factory in Niagara Falls, NY. The Remedial Investigation
involved collecting over 100 surface and subsurface soil and sediment samples and installing
and sampling groundwater monitoring wells on an approximate 25-acre parcel slated for
future mixed used commercial and industrial development. IRMs include excavation of
chromium-impacted, arsenic-impacted and SVOC-impacted soil in several areas of the Site,
drum and tank removal, catch basin and sump cleaning, smokestack deposits remediation, and
chemical waste removal. A Certificate of Completion was issued in June 2010.

1501 College Avenue Site, Niagara Falls, New York

A Certificate of Completion was issued in December 2012 for this BCP site. Mr. Lesakowski
managed a Remedial Investigation (RI), Interim Remedial Measures (IRM) and Remedial
Alternatives Analysis under the NYSDEC Brownfield Cleanup Program sites at a historic
heavy industrial facility in Niagara Falls, NY. The Remedial Investigation involved collecting
surface and subsurface soil and sediment samples and installing and sampling groundwater
monitoring wells on an approximate 15-acre parcel. IRMs include excavation of petroleum-
impacted, PCB-impacted and SVOC-impacted soil in several areas of the Site, removal of
galbestos PCB-impacted building materials, abandoned/damaged drum removal, chemical
waste removal and a soil cover system.

275 Franklin Street Site

Currently managing a NYSDEC Brownfield Cleanup Program site formerly used as
drycleaner in western New York with significant soil and groundwater chlorinated VOC
impact. Soil was successfully remediated using soil vapor extraction (SVE) to unrestricted
soil cleanup objectives (SCOs) and groundwater remediation involves in-situ treatment of
impacted groundwater. An active sub-slab depressurization system design and installation is
planned in the new building during construction.
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330 Maple Road Site, Amherst, New York

Managed a Remedial Investigation (RI) and Remedial Alternatives Analysis under the
NYSDEC Brownfield Cleanup Program for a small-arms shooting range with significant lead
and semi-volatile organic compound (SVOC) impact. The RI involved collecting over 1,000
soil samples on 26-acre parcel slated for future mixed-use commercial and residential
development. Bench-scale testing was completed to select a substrate to treat the
characteristic hazardous soil to below toxicity characteristic leaching procedure (TCLP)
thresholds. A Remedial Action Work Plan, which called for in-situ stabilization of
characteristic hazardous soil and off-site disposal was prepared and approved by the
NYSDEC. The remediation, which achieved a Residential Cleanup, was completed from the
summer of 2011 through winter 2012. A certificate of completion was issued in spring 2012.

Seneca Market I, LLC Site, Watkins Glen, New York

Managed Site Remediation at a former drycleaner, bus garage and asphalt plant under the
NYSDEC Brownfield Cleanup Program with significant chlorinated volatile organic
compound (cVOC) impact. The remediation approach involved underground tank removal,
in-ground hydraulic lift removal, hazardous soil excavation and enhanced biodegradation of
groundwater. The Site received its certificate of completion in December 2008. The Property
is currently developed with an up-scale hotel. The project is highlighted on NYSDEC website
as a Brownfield Success Story.

GLR Holdings Site, Niagara Falls, New York

Managed a Remedial Investigation (RI), Interim Remedial Measure (IRM) and Remedial
Alternatives Analysis under the NYSDEC Brownfield Cleanup Program for a former
automotive repair facility with significant soil and groundwater chlorinated VOC impact. The
remediation approach involved negotiated soil and groundwater cleanup objectives, limited
soil excavation and enhanced biodegradation of groundwater. The Site received its certificate
of completion in February 2008.

2250 Factory Outlet Boulevard Site, Niagara Falls, New York

Managed Remedial Investigation (RI), Interim Remedial Measure (IRM) and Remedial
Alternatives Analysis under the NYSDEC Brownfield Cleanup Program at a former lumber
yard with chromium impact in Niagara Falls, NY. The remediation approach involved
excavation and off-Site disposal of hazardous and non-hazardous soil. The Site received its
certificate of completion in December 2007.

New Seventh Street Site, Buffalo, New York

Managed the investigation of a former gasoline station and adjacent manufactured gas plant
(MGP) as part of one of the largest Brownfield redevelopment projects in western New
York. The project involves site redevelopment from a historic MGP site and adjacent
gasoline station to a multi-million dollar commercial office complex. Acting on behalf of the
developer (Duke Realty) and future tenant (HealthNow New York), preliminary
investigations were completed to evaluate the nature and location of contaminants.
Subsequent site investigation and remediation was completed via a Remedial Investigation
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(RI) and Interim Remedial Measures (IRM) under the New Y ork State Brownfield Cleanup
Program, saving months and significant cost. As a concurrent assignment, acted as a
technical consultant to the developer and future tenant on negotiations and advisement on
development of an environmental liability transfer arrangement between the purchaser/tenant
(client), seller and a national remediation contractor.

ENVIRONMENTAL LIABILITY TRANSFER EXPERIENCE

Starting in 2010 through present, took the lead role in developing a liability transfer
arrangement of a former refinery in New York State. Major tasks included technical review
of historic Remedial Investigation data, remedial alternative selection and cost estimating,
preparation of technical and liability transfer program proposal and negotiation with Fortune
100 company technical and business representatives. The deal involves a multi-million dollar
remedial cleanup that is planned to be completed under the New York Brownfield Cleanup
Program.

Managed environmental consulting and due diligence activities for a purchaser of 182
gasoline service stations in Maryland, Virginia and Washington, DC. Tasks included Phase I
ESAs, remediation cost estimating for sites with known impacts and/or on-going remediation
and interfacing with the client’s lenders to facilitate a $110 million dollar real estate
transaction. An Environmental Liability Transfer arrangement funded by the seller facilitated
the additional environmental investigation and remediation of impacted sites.

Played a key role in developing a liability transfer agreement for the transfer of a 48-site
portfolio of gasoline stations with known petroleum impacts. Tasks included Phase I/Phase
scoping, technical report review, oversight of remediation cost estimates and interfacing with
the attorneys, insurance brokers, client and property sellers to develop and present the
liability transfer arrangement.

Provided technical consulting on behalf of HealthNow New York and Duke Realty for
developing a liability transfer agreement for the transfer of a former manufactured gas plant
site and gasoline station with significant soil, groundwater and soil vapor petroleum impacts.
Tasks included technical report review, remediation cost estimating and interfacing with the
attorneys, insurance brokers, client and property sellers to develop the liability transfer
arrangement. Benchmark/TurnKey completed the remediation of the former gasoline station
portion of the Site.
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EDUCATION
BASc (Civil Engineering) 1992; University of Waterloo, Ontario, Canada
MASc (Environmental Engineering) 1994; University of Guelph, Ontario, Canada

REGISTRATION AND AFFILIATIONS
Professional Engineer, New York
Certified OSHA 40-Hour Hazardous Waste Site Training
Visible Emissions Certification, Received April 1, 2015
Air and Waste Management Association, Member

SUMMARY OF EXPERIENCE
Ms. Riker has 24 years of environmental and civil engineering experience that has focused on industrial
regulatory compliance assistance; Phase I environmental site assessments; remedial investigations and
alternative analyses under various state and federal cleanup programs; detailed wastewater and industrial
process design; and construction administration. Ms. Riker’s regulatory compliance experience consists of
petroleum bulk storage (PBS) and chemical bulk storage (CBS) auditing and the associated spill prevention
reporting; Emergency Planning and Community Right-to-Know Act (EPCRA) Tier II and Toxic Release
Inventory (Form R) reporting; Title V air permitting (Title V, State facility, minor facility registrations),
compliance reporting, and emission statement preparation; storm water permitting, reporting, Storm Water
Pollution Prevention Plans (SWPPPs), and Best Management Practices (BMP) Plans; industrial wastewater
design and pretreatment permitting; and hazardous waste auditing, annual reporting, and reduction plans.

REPRESENTATIVE PROJECT EXPERIENCE

May 2003 to Present Benchmark Environmental Engineering & Science, PLLC
Nov 1997 to May 2002 Malcolm Pirnie, Inc.
Feb 1995 to Oct 1997 ENVIRON Corporation

= Currently serving as environmental consultant for two western NY pharmaceutical manufacturers.
Providing on-going wastewater compliance assistance; and developed and updated Spill Prevention
Control and Countermeasure (SPCC) Plans and air emissions permits. Presently assisting with wastewater
treatment plant expansion, including sequencing batch reactors and UV disinfection, and NYSDEC State
Pollutant Discharge Elimination System (SPDES) permit modifications for increased flow and new
cooling tower water treatment chemicals.

= Currently serving as adjunct environmental compliance specialist for a company that designs and builds
vacuum and heat transfer equipment. Environmental regulatory auditing, sampling, inspecting, reporting,
and training services include: EPCRA Tier II and Form R; NYSDEC Multi-Sector General Permit
(MSGP) for Storm Water Discharges Associated with Industrial Activity and the associated SWPPP; PBS
and SPCC Plan; hazardous waste management; and air permitting.

» Providing/managing on-going environmental compliance assistance to scrap metal recycling facilities in
NY and PA including: permitting, sampling, inspection, and reporting requirements under the MSGP for
Storm Water Associated with Industrial Activity and SPDES Permits; PBS inspections and preparing
SPCC Plans; EPCRA Tier Il reporting; preparing landfill disposal application; preparing Water Treatment
Chemical notifications; hazardous waste annual reporting; and air permitting modifications, compliance
reporting, and annual emission statement preparation.
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Assisted with permitting and design of facilities for storage and handling compressed gas in accordance
with the NYS Fire Code, and prepared Emergency Action Plans, Fire Prevention Plans, and Hazardous
Materials Management Plans required of NFPA 55.

Currently serving as a third-party environmental consultant to Delta Sonic Car Wash Systems, Inc. for its
NY, PA, and IL gasoline stations and lube oil shops. Performed environmental compliance audits focusing
on NYSDEC PBS regulations, and prepared SPCC Plans and an overall BMP Plan.

Providing/managing on-going environmental compliance assistance to industrial facilities including air
permit applications and modifications; storm water permitting, BMP Plan/SWPPP preparation,
compliance monitoring, and DMR preparation; water withdrawal and sewer metering reports; PBS
registration, SPCC Plan preparation, and tank inspection; and annual hazardous waste reporting.

Provided environmental compliance assistance to NOCO Energy Corp. for its major petroleum
distribution terminal and warehouse in Tonawanda, NY and multiple retail gasoline stations in NY and
VT. Specific projects include: storm water permitting and preparation of a SWPPP; preparation of SPCC
Plans and a Spill Prevention Report (SPR); Title V air permitting assistance and emission statement
preparation; EPCRA Form R reporting; review of and recommendations for updating the USCG Facility
Response Plan; and permitting and conceptual design for upgrades to a PBS warehouse facility.

Served as the environmental compliance manager for a porcelain insulator manufacturing facility and
completed regulatory reporting requirements including TP550 forms, Form R reports, Tier II reports,
hazardous waste reports, storm water permitting, and DMRs.

Assisted in performing environmental regulatory compliance audits for numerous active industrial
facilities. Responsibilities included researching and interpreting applicable environmental regulations and
preparing reports to summarize the findings and prioritize corrective measures.

Assisted with environmental regulatory compliance audits at Gibraltar Steel’s New York facilities, and
coordinated audits at Gibraltar Steel’s other facilities nationwide. The audits covered major existing
environmental regulatory programs, as well as applicable local or state regulations and potential upcoming
regulatory requirements.

Prepared PBS and CBS applications for tank registration under NYSDEC’s bulk storage programs and
prepared the associated SPCC Plans and SPRs for industrial facilities.

Assisted in preparing an SPCC Plan for General Electric Company’s Tonawanda facility. Work included
review of numerous federal and state regulations pertaining to PCB-contaminated oil and waste.

RESENTATIONS/PUBLICATIONS
Riker, L.E., McManus, A.C., 2001. “Energize Your Business,” presented at the Fall Seminar of the New York

Water Environment Association, Genesee Valley Chapter, Industrial Issues Committee, Webster, NY.
November 1.

Riker, L.E., McManus, A.C., Sanders, L. A., 2001. “Life after Registration: Integrating Environmental

Management Systems into Business and Operating Cultures,” Proceedings, 94th Annual Conference and
Exhibition of the Air & Waste Management Association, Orlando, FL. June 26.

Riker, L.E., McManus, K.R., Kreuz, D.E., Mistretta, M.V., 2001. “Trash to Treasure: Revitalization of

Buffalo’s Waterfront,” presented at a Conference of the New York State Society of Professional
Engineers, Erie/Niagara Chapter, Environmental Affairs Committee, Buffalo, NY. January 10.

LER.CVE Page 2 of 2



RI WORK PLAN
SOUTHSIDE PLAZA SITE

APPENDIX B

PREVIOUS INVESTIGATIONS

BENCHMARK
0505-019-001 —



RI WORK PLAN
SOUTHSIDE PLAZA SITE

APPENDIX C

FIELD OPERATING PROCEDURES

BENCHMARK
0505-019-001 —



C‘ BENCHMARK
ENVIRONMENTAL

P
L]
i
)
@
]
©
©
il
@s
S
=
=
<
(ol
(L]
s
O
@
—]]
&
L,

Abandonment of
Borehole Procedures



FOP 001.1

ABANDONMENT OF BOREHOLE PROCEDURE

PURPOSE

Soil borings that are not completed as monitoring wells will be plugged by filling the holes

with a cement/bentonite grout. Field staff will calculate the borehole volume and compate

it to the final installed volume of grout to evaluate whether bridging or loss to the formation

has occurred. These calculations and the actual volume placed will be noted on the Boring

Log.
PROCEDURE

1. Determine most suitable seal materials. Grout specifications generally have mixture
ratios as follows:

Grout Slurry Composition (% Weight)
1.5t03.0% - Bentonite (Quick Gel)

40 to 60 % - Cement (Portland Type I)
40 to 60 % - Potable Water

2. Calculate the volume of the borehole base on the bit or auger head diameter plus
10% and determine the volume of grout to be emplaced. Generally, the total mixed
volume is the borehole volume plus 20%.

3. Identify the equipment to be used for the preparation and mixing of the grout.
Ensure the volume of the tanks to be used for mixing has been measured adequately.
Document these volumes on the Well Abandonment/Decommissioning Log (sample
attached).

4. Identify the source of the water to be used for the grout and determine its suitability

for use. In particular, water with high sulfate, or chloride levels or heated water
should not be used. These types of waters can cause operational difficulties or
modify the set-up for the grout.
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ABANDONMENT OF BOREHOLE PROCEDURE

5. Identify the equipment to be used for emplacing the grout. Ensure that the pump to
be used has adequate pressure to enable complete return to surface.

6. Identify the volumes to be pumped at each stage or in total if only one stage is to be
used.

7. Prepare the borehole abandonment plan and discuss the plan and activities with the
drilling contractor prior to beginning any mixing activities.

8. Begin mixing the grout to be emplaced.

9. Record the type and amount of materials used during the mixing operation. Ensure
the ratios are within specifications tolerance.

10. Begin pumping the grout through the return line bypass system to confirm all pump
and surface fittings are secure.

11. Initiate downhole pumping from the bottom of the borehole. Record the times and
volumes emplaced on the Well Abandonment/Decommissioning Log (sample
attached).

12. Document the return circulation of grout. This may be facilitated by using a colored
dye or other tagging method if a mudded borehole condition exists prior to grout
injection.

13. Identify what procedures will be used for grouting in the upper 3 feet. When casing
exists in the borehole, decisions are required as to the timing for removal and final
disposition of the casing. Generally, it will not be removed prior to grouting because
of the potential for difficult access and loss of circulation in the upper soil or rock
layers.  Accordingly, when cement return is achieved at surface, the casing is
commonly removed and the borehole is topped off with grout or soils. If casing
removal is not possible or not desired, the casing left in place should be cut off at a
depth of 5 feet or greater below ground surface. If casing is not present during
grouting, the grout level in the borehole is topped off after the rods or tremie pipe is
removed.
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ABANDONMENT OF BOREHOLE PROCEDURE

14. Clear and clean the surface near the borehole.

15. The uppermost five feet of the borehole at the land surface should be filled with
material physically similar to the natural soils. The surface of the borehole should be
restored to the condition of the area surrounding the borehole. For example,
concrete or asphalt will be patched with concrete or asphalt of the same type and
thickness, grassed areas will be seeded, and topsoil will be used in other areas. All
solid waste materials generated during the decommissioning process must be

disposed of propetly.

16. A follow-up check at each site should be made within one week to 10 days of
completion. It should be noted that on occasion, the grout and/or surface material
may settle over several days. If settling occurs, additional material physically similar
to surrounding materials (i.e., asphalt, concrete, or soil) must be used to match the
existing grade.

17. Document botehole and/or well/piezometer decommissioning activities on a Well
Abandonment/Decommissioning Log (sample attached).

ATTACHMENTS

Well Abandonment/Decommissioning Log (sample)

REFERENCES

ASTM D 5299: Guide for Decommissioning of Ground Water Wells, 1 adose Zone Monitoring Devices,
Boreholes, and Other Devices for Environmental Activities.

NYSDEC, July 1988, Drilling and Monitoring Well Installation Guidance Manual.
NYSDEC, November 2009, CP-43: Groundwater Monitoring Well Decommissioning Policy.
Driscoll, F.G., 1987, Groundwater and Wells, Johnson Division, St. Paul, Minnesota, 1089 p.
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ABANDONMENT OF BOREHOLE PROCEDURE
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WELL ABANDONMENT/
DECOMMISSIONING LOG

PROJECT INFORMATION WELL INFORMATION
Project Name: WELL I.D.:
Client: Stick-up (fags):
Project Job Number: Total Depth (fbgs):
Date: Screen Intenval (fbgs):
Weather: Well Material:
Diameter (inches):
BM/TK Personnel: /\\
Drilling Company: Drilling Company Peréonnel»
Drill Rig Type: /A
DECOMMISSIONING PROCEDURES”
Time Description of[@t{Activitie\ ( /\
QN N\
AR\ N\ 4
O NNV S
AN A4
AN DN\
AN NN
N\ \\ ANNDY
A NV
N AN N\V
NN
N AN N\\)
N
A\ N\ K
SN~ \\ 2
A V7
S/
PREPARED BY: DATE:
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FOP 002.0

ABANDONMENT OF MONITORING WELLS PROCEDURE

PURPOSE

This guideline presents a method for the abandonment and decommissioning of wells that
are no longer reliable as competent monitors of formation groundwater. Well abandonment
and decommissioning is required in order to remove a potential pathway for the vertical

migration of impacted groundwater and/or surface water.

PROCEDURE

1. Examine the existing well to be abandoned/decommissioned and review well
construction detail information (if applicable) to determine well depth,,
screened interval, diameter, material of composition and other construction
details. Establish appropriate equipment requirements for removal of the
well.

2. Determine the most suitable seal materials as discussed in the next section.

3. Attempt to remove the well using a drilling rig, by using the following
procedures:
e Attaching the winch line to the well to see if it can be removed by
pulling;
e Using the rig's hydraulics to advance casing incrementally;

e If a cable tool rig is available, bump back the casing using the
cathead and drive block.

3. Upon removal of the well, ream the borehole by advancing the augers
approximately one foot beyond the total depth of the well. Rotate the augers
at a speed sufficient to remove the construction materials (i.e., filter pack,
bentonite seal, etc.) from the borehole annulus (if possible). Backfill the
resulting borehole with cement/bentonite grout, by tremie method, to
approximately one foot below ground surface. Fill the remaining borehole to
match the existing grade elevation and material of construction (i.e., clean
native soil, concrete or asphalt, as necessary). Go to Step 10.
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ABANDONMENT OF MONITORING WELLS PROCEDURE

4. If the well cannot be removed from the borehole over-drill the borehole and
well to approximately two (2) feet below the well depth. Upon reaching the
desired depth, remove the well from within the augers and go back to Step 3.

5. If the borehole cannot be reamed out using conventional drilling techniques
(i.e., over-drilled), remove or puncture the base plate of the well screen using
the drill rig and associated equipment by pounding with the drill rods. Upon
filling the well with grout by tremie method, slowly pull the well from the
ground surface to allow the grout to evacuate through the bottom of the well
to fill the void space created by removal of the well casing. Continue adding
grout mix to the well casing, as necessary, to fill the void space to
approximately one foot below ground surface. Fill the remaining borehole to
match the existing grade elevation and material of construction (i.e., clean
native soil, concrete or asphalt, as necessary). Go to Step 10.

If the driller is unsuccessful at removing or puncturing the base plate of the
well due, in part, to well construction materials (i.e., stainless steel or black
iron), go to Step 6.

0. Insert a tremie pipe down the well to the bottom and pump a
cement/bentonite grout mixture to a depth one to two feet above the top of
the screen.

7. Perform a hydraulic pressure test on the portion of the well casing above the

grouted screen section. Allow the grout to set up for a period not less than 72
hours before pressure testing of the grouted interval. Place a pneumatic
packer a maximum of 4.5 feet above the top of the slotted screen section of
the well. The infiltration pressure applied to the packer shall not exceed the
pressure rating of the well casing material. If the interval between the top of
the grout and the bottom of the packer is not saturated, potable water will be
used to fill the interval. A gauge pressure of 5 psig at the well head shall be
applied to the interval for a period of 5 minutes to allow for temperature
stabilization. After 5 minutes, the pressure will be maintained at 5 psig for 30
minutes. The grout seal shall be considered acceptable if the total loss of
water to the seal does not exceed 0.5 gallons over a 30-minute period.
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ABANDONMENT OF MONITORING WELLS PROCEDURE

8. If the grout seal is determined to be unacceptable, tremie grout an additional 5
feet of well riser above the failing interval and retest as specified above (see
Step 7).

9. If the grout seal is determined to be acceptable, tremie grout the remainder of

the well until grout displaces all formation water and a grout return is visible in
the well at the surface. Cut off well casing at a depth of five feet or greater
below ground surface and backfill the remaining borehole to match the
existing grade elevation and material of construction (i.e., clean native soil,
concrete or asphalt, as necessary).

10. Record all well construction details and abandonment procedures on the Well
Abandonment/Decommissioning Log (sample attached).

CEMENT/BENTONITE GROUT MIXTURE

The cement/bentonite grout mixture identified below is generally considered the most
suitable seal material for monitoring well advancement and abandonment. Grout
specifications generally have mixture ratios as follows:

Grout Slurry Composition (% Weight)

1.5t03.0% -  Bentonite (Quick Gel)
40 to 60% -  Cement (Portland Type I)
40 to 60% -  Potable Water

MISCELLANEOUS

All removed well materials (PVC, stainless steel, steel pipe) should be decontaminated (if
necessary) as per the project specific Drilling and Excavation Equipment
Decontamination FOP and removed from the site. The project manager will determine
the destination of final disposal for all well materials. All drill cuttings (depending on site

protocol) should be placed in DOT-approved 55-gallon drums, labeled and sampled in
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ABANDONMENT OF MONITORING WELLS PROCEDURE

accordance with Benchmark’s field operating procedure Management of Investigation-
Derived Waste in order to determine proper removal and disposal procedures. The drilling
subcontractor will provide any potable water utilized during this field activity from a known

and reliable source (see Notes section).

ATTACHMENTS

Well Abandonment/Decommissioning Log (sample)

REFERENCES

New York State Department of Environmental Conservation, July 1988, Drilling and
Monitoring Well Installation Guidance Manual.

Driscoll, F.G., 1987, Groundwater and Wells, Johnson Division, St. Paul, Minnesota, p.

1089.
Benchmark FOPs:
018  Drilling/ Excavation Equipment Decontamination Protocols
032 Management of Investigation-Derived Waste

NOTES

Tap water may be used from any municipal water treatment system. The use of an untreated

potable water supply is not an acceptable substitute.
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WELL ABANDONMENT/
DECOMMISSIONING LOG

PROJECT INFORMATION

WELL INFORMATION

Project Name:

WELL I.D.:

Client: Stick-up (fags):
Project Job Number: Total Depth (fbgs):
Date: Screen Interval (fbgs):
Weather: Well Material:

Diameter (inches):

BM/TK Personnel:

Drilling Company:

Drilling Company Pers/ \I:

Drill Rig Type:

DECOMMISSIONING PROCE,_

Time

Description of feld ActivRY\
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FOP 003.0

AIR ROTARY DRILLING PROCEDURE

PURPOSE

This guideline presents a standard method of subsurface drilling in bedrock or extremely

resistant unconsolidated soils using air rotary drilling techniques.

PROCEDURE

1. Advance boring to top of competent bedrock as per Benchmark’s FOP 026:
Hollow Stem Auger (HSA) Drilling Procedures or FOP 041: Overburden
Casing Installation Procedures, or approved other as per the project work
plan.

2. Rock drilling is performed using air as the primary drilling fluid. Water
present in the formation assists the drilling process. A large compressor
supplies air that is piped through a dual filter system to a swivel hose
connected to the top of the Kelly or drill pipe. The dual filters remove oil that
may enter the air stream at the compressor. The secondary filter should be
inspected periodically to determine if oil is passing the primary filter. If this
occurs, the primary and secondary filters should be replaced.

3. The cuttings and formation water are blown from the bottom of the borehole
and are channeled by the dissipator (an enclosed hood located at the borehole
surface) through flexible hosing to a covered 55-gallon D.O.T.-approved
drum.

4. Advance the boring into consolidated materials by standard rock coring
procedures using a triple was core barrel of NX or HQ size. Log bedrock
core in accordance with Benchmark’s FOP 043: Rock Core Classification
Procedure. Temporary casing may be used if circulation of drill water is
desired.

5. Perform packer permeability testing at this stage if the project requires such
testing as per Benchmark’s FOP 042: Pressure Packer Test Procedure.
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FOP 003.0

AIR ROTARY DRILLING PROCEDURE

0. Continue advancing boring alternating between air rotary drilling (3 7/8-inch
roller bit or other size as required) and core sample collection (typically in 5-
foot increments or as the formation allows).
7. Verify borehole depth using a weighted measuring tape.
8. Air monitoring is performed in accordance with the site Health and Safety
Plan (HASP).
9. Record all information in the Project Field Book and on the appropriate
project field forms.
ATTACHMENTS
none
REFERENCES
Benchmark FOPs:
026 Hollow Stem Auger (HSA) Drilling Procedures
041 Owerburden Casing Installation Procedures
042 Pressure Packer Test Procedure
043 Rock Core Classification Procedure
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FOP 004.6

SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

BACKGROUND

In October 2006, the New York State Department of Health (NYSDOH) finalized their
vapor intrusion guidance document entitled “Guidance for Evaluating Soil Vapor Intrusion

in the State of New York.” (www.health.state.nv.us/nvsdoh/gas/svi guidance/), which has

been guiding NYSDOH and New York State Department of Environmental Conservation
(NYSDEC) decisions concerning the need for subslab vapor mitigation at sites undergoing
investigation, cleanup and monitoring under formal NY Sate remedial programs (e.g.,
Browntfield Cleanup Program sites, Inactive Hazardous Waste Site Remediation Program
sites, etc.). Per the most recent update, May 2017, guidance presents three (3) soil
vapor/indoor air matrices to assist in interpreting the compatison of subslab and ambient air
data. As of May 2017, eight compounds have been assigned to these three (3) current

matrices (l.e., “Matrix A”, “Matrix B”, and “Matrix C”) as follows:

Soil Vapor / Indoor Air Matrix | Volatile Chemical

Carbon tetrachloride

1,1-Dichloroethene

Matrix A

cis-1,2-Dichloroethene

Trichloroethene

Methylene Chloride

Matrix B Tetrachlorethene

1,1,1-Trichloroethane

Matrix C Vinyl chloride

The matrices are attached as Figures 1, 2, and 3.
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SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

PURPOSE

The procedures presented herein delineate the scope of additional investigation at a building
on the project site to determine if volatile organic compounds (VOCs) detected in
groundwater and/or soil near the building are intruding into the building airspace or have
the potential, in sufficient concentrations, to adversely impact indoor air quality. The soil
vapor, subslab vapor, and ambient air monitoring procedures follow the NYSDOH
Guidance for Evaluating Soil Vapor Intrusion in the State of New York (October 20006) as
well as USEPA Methods TO-14 and TO-15, for volatile organic compounds (VOCs) using

Summa passive canisters.

SURVEYS AND PRE-SAMPLING BUILDING PREPARATION (IF REQUIRED)

If required, a pre-sampling inspection should be performed prior to each sampling event to
identify and minimize conditions that may interfere with the proposed testing. The
inspection should evaluate the type of structure, floor layout, airflows, and physical
conditions of the building(s) being studied. This information, along with information on
sources of potential indoor air contamination, should be identified on a building inventory
form. An example of the building inventory form is attached. Items to be included in the
building inventory include the following:

* Construction characteristics, including foundation cracks and utility penetrations
or other openings that may serve as preferential pathways for vapor intrusion;

" Presence of an attached garage;

* Recent renovations or maintenance to the building (e.g., fresh paint, new carpet
or furniture);

" Mechanical equipment that can affect pressure gradients (e.g., heating systems,
clothes dryers or exhaust fans);
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SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

* Use or storage of petroleum products (e.g., fuel containers, gasoline operated
equipment and unvented kerosene heaters); and

" Recent use of petroleum-based finishes or products containing volatile chemicals.

Each room on the floor of the building being tested and on lower floors, if possible, should
be inspected. This is important because even products stored in another area of a building

can affect the air of the room being tested.

The presence and description of odors (e.g., solvent, moldy) and portable vapor monitoring
equipment readings (e.g., PIDs, ppb RAE, Jerome Mercury Vapor Analyzer, etc.) should be
noted and used to help evaluate potential sources. This includes taking readings near

products stored or used in the building.

Potential interference from products or activities releasing volatile chemicals may need to be
controlled. Removing the source from the indoor environment prior to testing is the most
effective means of reducing interference. Ensuring that containers are tightly sealed may be
acceptable. When testing for volatile organic compounds, containers should be tested with
portable vapor monitoring equipment to determine whether compounds are leaking. The
inability to eliminate potential interference may be justification for not testing, especially
when testing for similar compounds at low levels. The investigator should consider the

possibility that chemicals may adsorb onto porous materials and may take time to dissipate.

In some cases, the goal of the testing is to evaluate the impact from products used or stored
in the building (e.g., pesticide misapplications, school renovation projects). If the goal of the
testing is to determine whether products are an indoor volatile chemical contaminant source,

the removing these sources does not apply.
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SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

Once interfering conditions are corrected (if applicable), ventilation may be needed prior to
sampling to eliminate residual contamination in the indoor air. If ventilation is appropriate, it
should be completed 24 hours or more prior to the scheduled sampling time. Where
applicable, ventilation can be accomplished by operating the building’s HVAC system to
maximize outside air intake. Opening windows and doors, and operating exhaust fans may

also help or may be needed if the building has no HVAC system.

Air samples are sometimes designed to represent typical exposure in a mechanically
ventilated building and the operation of HVAC systems during sampling should be noted on
the building inventory form (see attached sample). In general, the building’s HVAC system
should be operating under normal conditions. Unnecessary building ventilation should be
avoided within 24 hours prior to and during sampling. During colder months, heating
systems should be operating to maintain normal indoor air temperatures (i.e., 65 — 75 °F) for

at least 24 hours prior to and during the scheduled sampling time.

Depending upon the goal of the indoor air sampling, some situations may warrant deviation
from the above protocol regarding building ventilation. In such cases, building conditions
and sampling efforts should be understood and noted within the framework and scope of

the investigation.

To avoid potential interferences and dilution effects, every effort should be made to avoid
the following for 24 hours prior to sampling:

"  Opening any windows, fireplace dampers, openings or vents;
"  Operating ventilation fans unless special arrangements are made;

*  Smoking in the building;

* Painting;
* Using a wood stove, fireplace or other auxiliary heating equipment (e.g., kerosene
heater);

* Operating or storing automobile in an attached garage;
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SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

* Allowing containers of gasoline or oil to remain within the house or garage area,
except for fuel oil tanks;

" C(leaning, waxing or polishing furniture, floors or other woodwork with
petroleum- or oil-based products;

» Using air fresheners, scented candles or odor eliminators;

* Engaging in any hobbies that use materials containing volatile chemicals;

* Using cosmetics including hairspray, nail polish, nail polish removers,
petfume/cologne, etc.;

* Lawn mowing, paving with asphalt, or snow blowing;

* Applying pesticides; and

* Using building repair or maintenance products, such as caulk or roofing tar.

PRODUCT INVENTORY (IF REQUIRED)

If required, the primary objective of the product inventory is to identify potential air
sampling interference by characterizing the occurrence and use of chemicals and products
throughout the building, keeping in mind the goal of the investigation and site-specific
contaminants of concern. For example, it is not necessary to provide detailed information
for each individual container of like items. However, it is necessaty to indicate that "20
bottles of perfume" or "12 cans of latex paint" were present with containers in good

condition. This information is used to help formulate an indoor environment profile.

An inventory should be provided for each room on the floor of the building being tested
and on lower floors, if possible. This is important because even products stored in another

area of a building can affect the air of the room being tested.

The presence and description of odors (e.g., solvent, moldy) and portable vapor monitoring
equipment readings (e.g., PIDs, ppb RAE, Jerome Mercury Vapor Analyzer, etc.) should be
noted and used to help evaluate potential sources. This includes taking readings near

products stored or used in the building. Products in buildings should be inventoried every
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SOIL VAPOR SAMPLE
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time air is tested to provide an accurate assessment of the potential contribution of volatile
chemicals. If available, chemical ingredients of interest (e.g., analyte list) should be recorded
for each product. If the ingredients are not listed on the label, record the product's exact and
full name, and the manufacturer's name, address and telephone number, if available. In some
cases, Material Safety Data Sheets (MSDS) may be useful for identifying confounding
sources of volatile chemicals in air. Adequately documented photographs of the products
and their labeled ingredients can supplement the inventory and facilitate recording the

information.

SAMPLE LOCATIONS

The following are types of samples that are collected to investigate the soil vapor intrusion
pathway:

» Subsurface vapor samples:
- Soil vapor samples (i.e., soil vapor samples not beneath the foundation or slab
of a building) and
- Sub-slab vapor samples (i.e., soil vapor samples immediately beneath the
foundation or slab of a building);
* Indoor air samples; and
" QOutdoor air samples.

The types of samples that should be collected depend upon the specific objective(s) of the

sampling, as described below.

" Soil vapor

Soil vapor samples are collected to determine whether this environmental medium

is contaminated, characterize the nature and extent of contamination, and identify

possible sources of the contamination. Soil vapor sampling results are used when

evaluating the following:

- The potential for current human exposures;

- The potential for future human exposures (e.g., should a building be
constructed); and
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- The effectiveness of measures implemented to remediate contaminated
subsurface vapors.

"  Sub-slab vapor

Sub-slab vapor samples are collected to characterize the nature and extent of soil

vapor contamination immediately beneath a building with a basement foundation

and/or a slab-on-grade. Sub-slab vapor sampling results are used when evaluating

the following:

- Current human exposures;

- The potential for future human exposures (e.g., if the structural integrity of the
building changes or the use of the building changes); and

- Site-specific attenuation factors (i.e., the ratio of indoor air to sub-slab vapor
concentrations).

Sub-slab vapor samples are collected after soil vapor characterization and/or

other environmental sampling (e.g., soil and groundwater characterization)

indicate a need. Subslab samples are typically collected concurrently with indoor

and outdoor air samples. However, outside of the heating season, sub-slab vapor

samples may be collected independently depending on the sampling objective

(e.g., characterize the extent of subsurface vapor contamination outside of the

heating season to develop a more comprehensive, focused investigation plan for

the heating season).

®» Tndoor air

Indoor air samples are collected to characterize exposures to air within a building,

including those with earthen floors and crawlspaces. Indoor air sampling results

are used when evaluating the following:

- Current human exposures;

- The potential for future exposures (e.g., if a currently vacant building should
become occupied); and

- Site-specific attenuation factors (e.g., the ratio of indoor air to sub-slab vapor
concentrations).

Indoor air samples are collected after subsurface vapor characterization and other
environmental sampling (e.g., soil and groundwater characterization) indicate a
need. When indoor air samples are collected, concurrent sub-slab vapor and
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outdoor air samples are collected to evaluate the indoor air results appropriately.
However, indoor air and outdoor air samples, without sub-slab vapor samples,
may be collected when confirming the effectiveness of a mitigation system.

In addition, site-specific situations may warrant collecting indoor air samples prior
to characterizing subsurface vapors and/or without concurrent sub-slab sampling
due to a need to examine immediate inhalation hazards. Examples of such
situations may include, but are not limited to, the following:

- In response to a spill event when there is a need to qualitatively and/or
quantitatively characterize the contamination;

- If high readings are obtained in a building when screening with field
equipment (e.g., a photoionization detector (PID), an organic vapor analyzer,
or an explosimeter) and the source is unknown;

- If significant odors are present and the source needs to be characterized; or

- If groundwater beneath the building is contaminated, the building is prone to
groundwater intrusion or flooding (e.g., sump pit overflows), and subsurface
vapor sampling is not feasible.

Outdoor air

Outdoor air samples are collected to characterize site-specific background
outdoor air conditions. These samples must be collected simultaneously with
indoor air samples. They may also be collected concurrently with soil vapor
samples. Outdoor air sampling results are primarily used when evaluating the
extent to which outdoor sources may be influencing indoor air quality. They may
also be used in the evaluation of soil vapor results (i.e., to identify potential
outdoor air interferences associated with the infiltration of outdoor air into the
sampling apparatus while the soil vapor sample was collected).
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SOIL VAPOR SAMPLE COLLECTION PROCEDURES

Soil vapor probe installations (see Figure 4 attached) may be permanent, semi-permanent, or

temporary. In general, permanent installations are preferred for data consistency reasons.

Soil implants or probes should be constructed in the same manner at all sampling locations

to minimize possible discrepancies. The following procedures should be included in any

construction protocol:

Soil vapor probes should be installed using direct push technology or, if necessary
to attain the desired depth, using an auger;

Porous backfill material (e.g., glass beads or coarse sand) should be used to create
a sampling zone 1 to 2 feet in length;

Soil vapor probes should be fitted with inert tubing (e.g., polyethylene, stainless
steel, or Teflone) of the appropriate size (typically 1/8 inch to 1/4 inch diameter)
and of laboratory or food grade quality to the surface;

Soil vapor probes should be sealed above the sampling zone with a bentonite
slurry for a minimum distance of 3 feet to prevent outdoor air infiltration and the
remainder of the borehole backfilled with clean material;

For multiple probe depths, the borehole should be grouted with bentonite
between probes to create discrete sampling zones; and

For permanent installations, a protective casing should be set around the top of
the probe tubing and grouted in place to the top of bentonite to minimize
infiltration of water or outdoor air, as well as to prevent accidental damage.

Soil vapor samples should be collected in the same manner at all locations to minimize

possible discrepancies. The following procedures should be included in any sampling

protocol:

At least 24 hours after the installation of permanent probes and shortly after the
installation of temporary probes, one to three implant volumes (i.e., the volume of
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the sample probe and tube) must be purged prior to collecting the samples to
ensure samples collected are representative;

* Flow rates for both purging and collecting must not exceed 0.2 liters per minute
to minimize outdoor air infiltration during sampling;

" The target final field vacuum after 24 hours will be approximately -5 inches of
mercury. Samples with a final field vacuum of greater than -10 inches of mercury,
or equal to zero, will be flagged (usability of data will depend on sample volume
and reporting limits that can be achieved).

* Samples must be collected, using conventional sampling methods, in an
appropriate container — one which meets the objectives of the sampling (e.g.,
investigation of areas where low or high concentrations of volatile chemicals are
expected; to minimize losses of volatile chemicals that are susceptible to
photodegradation), meets the requirements of the sampling and analytical
methods (e.g., low flow rate; Summae canisters if analyzing by using EPA Method
TO-15), and is certified clean by the laboratory;

* Sample size depends upon the volume of sample required to achieve minimum
reporting limit requirements; and

" A tracer gas (e.g., helium, butane, or sulfur hexafluoride) must be used when
collecting soil vapor samples to verify that adequate sampling techniques are
being implemented (i.e., to verify infiltration of outdoor air is not occurring)
(discussed later in this procedure). Once verified, continued use of the tracer gas
may be reconsidered.

When soil vapor samples are collected, the following actions should be taken to document
local conditions during sampling that may influence interpretation of the results:

* If sampling near a commercial or industrial building, uses of volatile chemicals
during normal operations of the facility should be identified;
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SOIL VAPOR SAMPLE
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" QOutdoor plot sketches should be drawn that include the site, area streets,
neighboring commercial or industrial facilities (with estimated distance to the
site), outdoor ambient air sample locations (if applicable), and compass
orientation (north);

" Weather conditions (e.g., precipitation, outdoor temperature, barometric pressure,
wind speed and direction) should be noted for the past 24 to 48 hours; and

" Any pertinent observations should be recorded, such as odors and readings from
field instrumentation.

The field sampling team must maintain a sample log sheet summarizing the following:

»  Sample identification,

* Date and time of sample collection,

* Sampling depth,

* Identity of samplers,

* Sampling methods and devices,

" Purge volumes,

" Volume of soil vapor extracted,

» If canisters used, the vacuum before and after samples collected,

* Apparent moisture content (dry, moist, saturated, etc.) of the sampling zone, and

* Chain of custody protocols and records used to track samples from sampling
point to analysis.

SUB-SLAB VAPOR SAMPLE COLLECTION PROCEDURES

During colder months, heating systems should be operating to maintain normal indoor air
temperatures (i.e., 65 — 75 °F) for at least 24 hours prior to and during the scheduled
sampling time. Prior to installation of the sub-slab vapor probe, the building floor should be
inspected and any penetrations (cracks, floor drains, utility perforations, sumps, etc.) should
be noted and recorded. Probes should be installed at locations where the potential for

ambient air infiltration via floor penetrations is minimal.
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Sub-slab vapor probe installations (see Figure 5 attached) may be permanent, semi-

permanent, or temporary. Sub-slab implants or probes should be constructed in the same

manner at all sampling locations to minimize possible discrepancies. The following

procedures should be included in any construction protocol:

Permanent recessed probes must be constructed with brass or stainless steel
tubing and fittings;

Temporary probes must be constructed with polyethylene or Teflon® tubing of
laboratory or food grade quality;

Tubing should not extend further than 2 inches into the sub-slab material;

Coarse sand or glass beads should be added to cover about 1 inch of the probe tip
for permanent installations; and

The soil vapor probe should be sealed to the surface with permagum grout,
melted beeswax, putty or other non-VOC-containing and non-shrinking products
for temporary installations or cement for permanent installations.

Sub-slab vapor samples should be collected in the following manner:

After installation of the probes, one to three volumes (i.e., the volume of the
sample probe and tube) must be purged prior to collecting the samples to ensure
samples collected are representative;

Flow rates for both purging and collecting must not exceed 0.2 liters per minute
to minimize outdoor air infiltration during sampling;

The target final field vacuum after 24 hours will be approximately -5 inches of
mercury. Samples with a final field vacuum of greater than -10 inches of mercury,
or equal to zero, will be flagged (usability of data will depend on sample volume
and reporting limits that can be achieved).

Samples must be collected, using conventional sampling methods, in an
appropriate container — one which meets the objectives of the sampling (e.g.,
investigation of areas where low or high concentrations of volatile chemicals are
expected; to minimize losses of volatile chemicals that are susceptible to
photodegradation), meets the requirements of the sampling and analytical
methods (e.g., low flow rate; Summa® canisters if analyzing by using EPA
Method TO-15), and is certified clean by the laboratory;
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Sample size depends upon the volume of sample required to achieve minimum
reporting limit requirements [Section 2.9 of the Guidance], the flow rate, and the
sampling duration; and

Ideally, samples should be collected over the same period of time as concurrent
indoor and outdoor air samples.

When sub-slab vapor samples are collected, the following actions should be taken to

document conditions during sampling and ultimately to aid in the interpretation of the

sampling results:

If sampling within a commercial or industrial building, uses of volatile chemicals
in commercial or industrial processes and/or during building maintenance, should
be identified;

The use of heating or air conditioning systems during sampling should be noted;
Floor plan sketches should be drawn that include the floor layout with sample
locations, chemical storage areas, garages, doorways, stairways, location of
basement sumps or subsurface drains and utility perforations through building
foundations, HVAC system air supply and return registers, compass orientation
(north), and any other pertinent information should be completed;

If possible, photographs should accompany floor plan sketches;

Outdoor plot sketches should be drawn that include the building site, area streets,
outdoor air sample locations (if applicable), compass orientation (north), footings
that create separate foundation sections, and paved areas;

Weather conditions (e.g., precipitation, indoor and outdoor temperature, and
barometric pressure) and ventilation conditions (e.g., heating system active and
windows closed) should be reported;

Smoke tubes or other devices should be used to confirm pressure relationships
and air flow patterns, especially between floor levels and between suspected
contaminant sources and other areas; and

Any pertinent observations, such as spills, floor stains, smoke tube results, odors
and readings from field instrumentation (e.g., vapors via PID, ppb RAE, Jerome
Mercury Vapor Analyzer, etc.), should be recorded.
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The field sampling team must maintain a sample log sheet summarizing the following:

Sample identification,

Date and time of sample collection,

Sampling depth,

Identity of samplers,

Sampling methods and devices,

Soil vapor purge volumes,

Volume of soil vapor extracted,

If canisters used, the vacuum before and after samples collected,

Apparent moisture content (dry, moist, saturated, etc.) of the sampling zone, and
Chain of custody protocols and records used to track samples from sampling
point to analysis.

The following describes the subslab air sampling procedure:

1.

Canisters will be supplied by the laboratory that will be conducting the
analysis.

Sampling will take place in accordance with the project work plan sufficiently
spaced to allow locations to be modified, if necessary.

The number of Summa canisters required as well as the flow rate of the
constant differential low volume flow controllers will be supplied by the
laboratory in accordance with the project work plan.

The sampling program will consist of concurrently collecting and analyzing
one sub-slab vapor sample and one indoor ambient air sample (discussed in
the next section). Sample locations should be selected based on the likelihood
for potential continuous human occupancy during the workday (i.e., due to
the size of the areas and available infrastructure), and to account for the
possibility of varying foundation depths in different areas of the building. In
addition, sample locations typically are based upon the results of a subsurface
investigation (i.e., soil gas survey or boring advancement) conducted prior to
air sample collection activities. Canisters are typically placed in areas where the
highest concentrations of soil gas were observed. Indoor air sample locations

BENCHMARK

@

ENVIRONMENTAL
ENGINEERING &
SCIENCE, PLLC

Page 14 of 44




FOP 004.6

SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

preferably should be selected near the middle of the sampled room, well away
from the edges where dilution is more likely to occur.

5. Collect at least one outdoor ambient air sample from a location on the
building roof or designated background area of the site positioned away from
building ventilation system equipment on the highest portion of the building
roof or site. See the Outdoor Ambient Air Sampling Procedure section in this
procedure.

0. Field personnel should assure conservative sampling conditions prior to and
throughout the sampling event. The building should be closed (windows and
doors shut) and existing building ventilation systems should be turned off 12
to 24 hours before the air sampling is scheduled to begin as well as during
sample collection. Any air-handling units that may induce large pressure
gradients (i.e., exhaust fans, HVAC units etc.) should also be turned off.

7. Any activity being conducted by current building tenants involving volatile
organic compounds, such as the use of lacquer thinner and cleaning solvents,
ptior to and/or during air sampling activities should be noted in the Project
Field Book. These activities have the potential to bias the analytical results.

8. At each location, drill an approximately %4-inch diameter hole through the
concrete slab (typically 6-8 inches thick) using a hand-held hammer drill.

9. Measure and record the concrete thickness in the Project Field Book.

10.  Insert polyethylene or Teflon® tubing of laboratory or food grade quality into
the drilled hole and no further than 2 inches into the subslab material.

11.  Seal the tubing with an appropriately sized volatile organic compound-free
stopper (i.e., permagum grout, melted beeswax, putty, or other non-VOC-
containing and non-shrinking product) into the concrete core hole and secure
in-place making sure the fit is very snug. Supplement any visible gaps between
the stopper and concrete slab with a VOC-free sealant, such as beeswax or
bentonite slurry.
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12.

13.

14.

15.

16.

17.

18.

19.

Run the tubing assembly through a shroud (plastic pail, cardboard box, or
garbage bag) creating a tight seal with the surface making sure not to disturb
the seal around the tubing penetration.

Enrich the atmosphere of the shroud with helium. Measure and record the
helium concentration within the shroud.

Purge approximately 1 to 3 tubing volumes (i.e., the volume of the sample
probe and tube) using a hand pump (or similar approved device) to ensure the
collection of a representative sample.

Flow rates for both purging and sample collection must not exceed 0.2 liters
per minute to minimize outdoor air infiltration during sampling.

Use a portable monitoring device to analyze a sample of soil vapor for the
tracer prior to and after sampling for the compounds of concern. Note that
the tracer gas samples can be collected via syringe, Tedlar bag etc. They need
not be collected in Summa® canisters or minicans.

If concentrations greater than 10% of tracer gas are observed either prior to
and/or after sampling, the probe seal should be enhanced to reduce the
infiltration of outdoor air. Following enhancement of the seal, repeat steps 14
through 17 above until purged concentrations are less than 10% of the tracer
gas within the shroud.

Following tubing purge and adequate seal integrity testing via helium tracer
gas, immediately attach a 6-liter Summa Canister fitted with a 24-hour
regulator (or approved other duration) to the opposite end of the tubing.
Concurrent with each subslab sample location, prepare an indoor ambient air
sample by staging a second Summa Canister on a ladder (approximately 2 to 5-
feet above the floor) adjacent to the sub-slab sample location.

All Summa Canister valves should remain closed until all subslab borings are
complete and all of the canisters in their respective positions.
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20.

21.

22.

23.

24,

Open the valves to all of the canisters for the required collection period (i.e.,
24-hours). Record initial canister pressure on the Air Canister Field Record
form.

Following sample collection and prior to closing canister valve, record final
canister pressure on the Air Canister Field Record form. Close canister valve.

Collect all Summa Canisters and ship, under chain-of-custody command to an
approved analytical laboratory for VOC analysis in accordance with USEPA
Method TO-14 or TO-15.

Repair all concrete openings with a cement patch.
Analytical results submitted by the laboratory should be reported as

concentrations of each VOC at each location, typically in parts per billion by
volume (ppbv).

INDOOR AIR SAMPLE COLLECTION PROCEDURES

During colder months, heating systems should be operating to maintain normal indoor air

temperatures (i.e., 65 — 75 °F) for at least 24 hours prior to and during the scheduled

sampling time. If possible, prior to collecting indoor samples, a pre-sampling inspection,

discussed earlier in this procedure, should be performed to evaluate the physical layout and

conditions of the building being investigated, to identify conditions that may affect or

interfere with the proposed sampling, and to prepare the building for sampling.

In general, indoor air samples should be collected in the following manner:

Sampling duration should reflect the exposure scenario being evaluated without
compromising the detection limit or sample collection flow rate (e.g., an 8 hour
sample from a workplace with a single shift versus a 24 hour sample from a
workplace with multiple shifts). To ensure that air is representative of the
locations sampled and to avoid undue influence from sampling personnel,
samples should be collected for at least 1 hour. If the goal of the sampling is to
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represent average concentrations over longer periods, then longer duration
sampling periods may be appropriate. Typically, 24 hour samples are collected
from residential settings;

" Personnel should avoid lingering in the immediate area of the sampling device
while samples are being collected,;

* Sample flow rates must conform to the specifications in the sample collection
method and, if possible, should be consistent with the flow rates for concurrent
outdoor air and sub-slab samples;

" The target final field vacuum after 24 hours will be approximately -5 inches of
mercury. Samples with a final field vacuum of greater than -10 inches of mercury,
or equal to zero, will be flagged (usability of data will depend on sample volume
and reporting limits that can be achieved); and

* Samples must be collected, using conventional sampling methods, in an
appropriate container — one which meets the objectives of the sampling (e.g.,
investigation of areas where low or high concentrations of volatile chemicals are
expected; to minimize losses of volatile chemicals that are susceptible to
photodegradation), meets the requirements of the sampling and analytical
methods (e.g., low flow rate; Summa® canisters if analyzing by using EPA
Method TO-15), and is certified clean by the laboratory.

At sites with tetrachloroethene contamination, passive air monitors that are specifically
analyzed for tetrachloroethene (i.e., "perc badges") are commonly used to collect indoor and
outdoor air samples. If site characterization activities indicate that degradation products of
tetrachloroethene also represent a vapor intrusion concern, perc badges may be used to
indicate the likelihood of vapor intrusion (i.e., by using tetrachloroethene as a surrogate)
followed, as needed, by more comprehensive sampling and laboratory analyses to quantify
both tetrachloroethene and its degradation products. Perc badge samples ideally should be

collected over a twenty-four hour period, but for no less than eight hours.
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The following actions should be taken to document conditions during indoor air sampling

and ultimately to aid in the interpretation of the sampling results:

A product inventory survey must be completed (discussed earlier);
The use of heating or air conditioning systems during sampling should be noted;

Floor plan sketches should be drawn that include the floor layout with sample
locations, chemical storage areas, garages, doorways, stairways, location of
basement sumps or subsurface drains and utility perforations through building
foundations, HVAC system supply and return registers, compass orientation
(north), and any other pertinent information should be completed;

If possible, photographs should accompany floor plan sketches;

Outdoor plot sketches should be drawn that include the building site, area streets,
outdoor air sample locations (if applicable), compass orientation (north), footings
that create separate foundation sections, and paved areas;

Weather conditions (e.g., precipitation, indoor and outdoor temperature, and
barometric pressure) and ventilation conditions (e.g., heating system active and
windows closed) should be reported;

Smoke tubes or other devices should be used to confirm pressure relationships
and air flow patterns, especially between floor levels and between suspected
contaminant sources and other areas; and

Any pertinent observations, such as spills, floor stains, smoke tube results, odors
and readings from field instrumentation (e.g., vapors via PID, ppb RAE, Jerome
Mercury Vapor Analyzer, etc.), should be recorded.

The field sampling team must maintain a sample log sheet summarizing the following:

Sample identification,
Date and time of sample collection,
Sampling height,
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Identity of samplers,

Sampling methods and devices,

Depending upon the method, volume of air sampled,

If canisters used, the vacuum before and after samples collected,

Chain of custody protocols and records used to track samples from sampling
point to analysis.

The following describes the indoor air sampling procedure:

1.

Canisters will be supplied by the laboratory that will be conducting the
analysis.

Sampling will take place in accordance with the project work plan sufficiently
spaced to allow locations to be modified, if necessary.

The number of Summa canisters required as well as the flow rate of the
constant differential low volume flow controllers will be supplied by the
laboratory in accordance with the project work plan. Indoor air sampling
typically requires the continuous collection of samples over a 24-hour period.

The sampling program will consist of concurrently collecting and analyzing
one sub-slab vapor sample and one indoor ambient air sample. Sample
locations should be selected based on the likelihood for potential continuous
human occupancy during the workday (i.e., due to the size of the areas and
available infrastructure), and to account for the possibility of varying
foundation depths in different areas of the building. In addition, sample
locations typically are based upon the results of a subsurface investigation (i.e.,
soil gas survey or boring advancement) conducted prior to air sample
collection activities. Canisters are typically placed in areas where the highest
concentrations of soil gas were observed. Indoor air sample locations
preferably should be selected near the middle of the sampled room, well away
from the edges where dilution is more likely to occur.

Collect at least one outdoor ambient air sample from a location on the
building roof or designated background area of the site positioned away from
building ventilation system equipment on the highest portion of the building
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10.

11.

12.

13.

roof or site. See the Outdoor Ambient Air Sampling Procedure presented in
this procedure.

Field personnel should assure conservative sampling conditions prior to and
throughout the sampling event. The building should be closed (windows and
doors shut) and existing building ventilation systems should be turned off 12
to 24 hours before the air sampling is scheduled to begin as well as during
sample collection. Any air-handling units that may induce large pressure
gradients (i.e., exhaust fans, HVAC units etc.) should also be turned off.

Any activity being conducted by current building tenants involving volatile
organic compounds, such as the use of lacquer thinner and cleaning solvents,
prior to and/or during air sampling activities should be noted in the Project
Field Book. These activities have the potential to bias the analytical results.

Concurrent with each subslab sample location, prepare an indoor ambient air
sample by staging a second Summa Canister on a ladder (approximately 2 to 5-
teet above the floor) adjacent to the sub-slab sample location.

All Summa Canister valves should remain closed until all subslab borings are
complete and all of the canisters in their respective positions.

Open the valves to all of the canisters for the required collection period (i.e.,
24-hours). Record initial canister pressure on the Air Canister Field Record
form.

Following sample collection and prior to closing canister valve, record final
canister pressure on the Air Canister Field Record form. Close canister valve.

Collect all Summa Canisters and ship, under chain-of-custody command to an
approved analytical laboratory for VOC analysis in accordance with USEPA
Method TO-14 or TO-15.

Analytical results submitted by the laboratory should be reported as
concentrations of each VOC at each location, typically in parts per billion by
volume (ppbv).
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OUTDOOR AIR SAMPLE COLLECTION PROCEDURES

Outdoor air samples must be collected simultaneously with indoor air samples and may be
collected concurrently with subsurface vapor samples. Outdoor air samples must be

collected in the same manner as indoor samples.

The following actions should be taken to document conditions during outdoor air sampling
and ultimately to aid in the interpretation of the sampling results:

"  Outdoor plot sketches should be drawn that include the building site, area streets,
outdoor air sample locations (if applicable), the location of potential interferences
(e.g., gasoline stations, factories, lawn movers, etc.), compass orientation (north),
footings that create separate foundation sections, and paved areas;

" Weather conditions (e.g., precipitation, indoor and outdoor temperature, and
barometric pressure) and ventilation conditions (e.g., heating system active and
windows closed) should be reported; and

" Any pertinent observations, such as odors, readings from field instrumentation,
and significant activities in the vicinity (e.g., operation of heavy equipment or dry
cleaners) should be recorded.

The following describes the outdoor air sampling procedure:

1. Canisters will be supplied by the laboratory that will be conducting the
analysis.

2. Sampling will take place in accordance with the project work plan sufficiently
spaced to allow locations to be modified, if necessary.

3. The number of Summa canisters required as well as the flow rate of the
constant differential low volume flow controllers will be supplied by the

laboratory in accordance with the project work plan.

4. Sample locations typically are collected upwind of the facility.
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5. Collect at least one outdoor ambient air sample from a location on the
building roof or designated background area of the site positioned away from
building ventilation system equipment on the highest portion of the building
roof or site. Place canisters on the ground or step ladder, with a clear plastic
sheet beneath to prevent contamination. Locate the sampling inlet
approximately 18-inches above the ground surface.

0. Sample collection should take place on warm, dry days. If rain or high
humidity conditions develop during sampling, the sampling event should be
suspended. Temperature, barometric pressure, and wind speed should be
monitored during the sampling event, for use in analysis of the results.

7. The combination of sampling location, height, and meteorological conditions
will assure that sampling will measure VOC:s at their highest concentrations.

8. All Summa Canister valves should remain closed until all subslab borings are
complete and all of the indoor and outdoor canisters in their respective
positions.

9. Open the valves to all of the canisters for the required collection period (i.e.,
24-hours). Record initial canister pressure on the Air Canister Field Record
form.

10. Following sample collection and prior to closing canister valve, record final
canister pressure on the Air Canister Field Record form. Close canister valve.

11.  Collect all Summa Canisters and ship, under chain-of-custody command to an
approved analytical laboratory for VOC analysis in accordance with USEPA
Method TO-14 or TO-15.

12. Air samples will be analyzed by Gas Chromatography/Mass Spectroscopy
(GC/MS) in accordance with EPA Method TO-14 or TO-15.
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13. Analytical results will be reported as concentrations of each VOC at each
location during each sampling event, typically in parts per billion by volume
(ppbv).
TRACER GAS

When collecting soil vapor samples as part of a vapor intrusion evaluation, a tracer gas
serves as a quality assurance/quality control device to verify the integrity of the soil vapor
probe seal. Without the use of a tracer, there is no way to verify that a soil vapor sample has

not been diluted by surface air.

Depending on the nature of the contaminants of concern, a number of different compounds
can be used as a tracer. Typically, sulfur hexafluoride (SF6) or helium are used as tracers
because they are readily available, have low toxicity, and can be monitored with portable
measurement devices. Butane and propane (or other gases) could also be used as a tracer in
some situations. The protocol for using a tracer gas is straightforward: simply enrich the
atmosphere in the immediate vicinity of the area where the probe intersects the ground
surface with the tracer gas, and measure a vapor sample from the probe for the presence of
high concentrations (> 10%) of the tracer. A cardboard box, a plastic pail, or even a garbage

bag can serve to keep the tracer gas in contact with the probe during the testing.

There are two basic approaches to testing for the tracer gas:

" Include the tracer gas in the list of target analytes reported by the laboratory; or

» Use a portable monitoring device to analyze a sample of soil vapor for the tracer
prior to and after sampling for the compounds of concern. (Note that the tracer
gas samples can be collected via syringe, Tedlar bag etc. They need not be
collected in Summa® canisters or minicans.)
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The advantage of the second approach is that the real time tracer sampling results can be
used to confirm the integrity of the probe seals prior to formal sample collection. Figure 6
(attached) depicts common methods for using tracer gas. In each of the examples, a, b and c,
the tracer gas is released in the enclosure prior to initially purging the sample point. Care
should be taken to avoid excessive purging prior to sample collection. Care should also be
taken to prevent pressure build-up in the enclosure during introduction of the tracer gas.
Inspection of the installed sample probe, specifically noting the integrity of the surface seal
and the porosity of the soil in which the probe is installed, will help to determine the tracer
gas setup. Figure 6(a) may be most effective at preventing tracer gas infiltration; however, it
may not be required in some situations depending on site-specific conditions. Figures 6(b)
and 6(c) may be sufficient for probes installed in tight soils with well-constructed surface
seals. In all cases, the same tracer gas application should be used for all probes at any given

site.

Because minor leakage around the probe seal should not materially affect the usability of the
soil vapor sampling results, the mere presence of the tracer gas in the sample should not be a
cause for alarm. Consequently, portable field monitoring devices with detection limits in the
low ppm range are more than adequate for screening samples for the tracer. If high
concentrations (> 10%) of tracer gas are observed in a sample, the probe seal should be

enhanced to reduce the infiltration of ambient air.

During the initial stages of a soil vapor sampling program, tracer gas samples should be
collected at each of the sampling probes. If the results of the initial samples indicate that the
probe seals are adequate, the project manager can consider reducing the number of locations
at which tracer gas samples are employed. At a minimum, at least 10% of the subsequent
samples should be supported with tracer gas analyses. When using permanent soil vapor
probes as part of a long-term monitoring program, annual testing of the probe integrity is

recommended.
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QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

Extreme care should be taken during all aspects of sample collection to ensure that sampling
error is minimized and high quality data are obtained. The sampling team members should
avoid actions (e.g., fueling vehicles, using permanent marking pens, and wearing freshly dry-
cleaned clothing or personal fragrances), which can cause sample interference in the field.
Appropriate QA/QC protocols must be followed for sample collection and laboratory
analysis, such as use of certified clean sample devices, meeting sample holding times and
temperatures, sample accession, chain of custody, etc. Samples should be delivered to the
analytical laboratory as soon as possible after collection. In addition, laboratory accession
procedures must be followed including field documentation (sample collection information
and locations), chain of custody, field blanks, field sample duplicates, and laboratory

duplicates, as appropriate.

Some methods require collecting samples in duplicate (e.g., indoor air sampling using passive
sampling devices for tetrachloroethene) to assess errors. Duplicate and/or split samples
should be collected in accordance with the requirements of the sampling and analytical

methods being implemented.

For certain regulatory programs, a Data Usability Summary Report (DUSR) may be required
to determine whether or not the data, as presented, meets the site or project specific criteria
for data quality and data use. This requirement may dictate the level of QC and the category
of data deliverable to request from the laboratory. Guidance on preparing a DUSR is
available by contacting the NYSDEC's Division of Environmental Remediation.

New York State Public Health Law requires laboratories analyzing environmental samples
collected from within New York State to have current Environmental Laboratory Approval

Program (ELAP) certification for the appropriate analyte and environmental matrix
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combinations. If ELAP certification is not currently required for an analyte (e.g.,
trichloroethene), the analysis should be performed by a laboratory that has ELAP
certification for similar compounds in air and uses analytical methods with detection limits

similar to background (e.g., tetrachloroethene via EPA Method TO-15).

The work plan must state that all samples that will be used to make decisions on appropriate
actions to address exposures and environmental contamination will be analyzed by an
ELAP-certified laboratory. If known, the name of the laboratory should also be provided.
Similarly, the name of the laboratory that was used must be included in the report of the
sampling results. For samples collected and tested in the field for screening purposes by
using field testing technology, the qualifications of the field technician must be documented

in the work plan.

The target final field vacuum of any sample canister after 24 hours will be approximately -5
inches of mercury. Samples with a final field vacuum of greater than -10 inches of mercury,
or equal to zero, will be flagged (usability of data will depend on sample volume and

reporting limits that can be achieved).

DECISION MATRICES (FIGURES 1, 2, AND 3)

The considerations in assigning a chemical to a matrix include the following:

* Human health risks, including such factors as a chemical's ability to cause cancer,
reproductive, developmental, liver, kidney, nervous system, immune system or
other effects, in animals and humans and the doses that may cause those effects;

" The data gaps in its toxicological database;

" Background concentrations of volatile chemicals in indoor air [Section 3.2.4]; and

" Analytical capabilities currently available.
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To use the matrices accurately as a tool in the decision-making process, the following must

be noted:

The matrices are generic. As such, it may be necessary to modify recommended
actions to accommodate building-specific conditions (e.g., dirt floor in basement,
crawl spaces, etc.) and/or site-specific conditions (e.g., proximity of building to
identified subsurface contamination) for the protection of public health.
Additionally, actions more conservative than those specified within the matrix
may be implemented at any time. For example, the decision to implement more
conservative actions may be based on a comparison of the costs associated with
resampling or monitoring to the costs associated with installation and monitoring
of a mitigation system.

Indoor air concentrations detected in samples collected from the building's
basement or, if the building has a slab-on-grade foundation, from the building's
lowest occupied living space should be used.

Actions provided in the matrix are specific to addressing human exposures.
Implementation of these actions does not preclude the need to investigate
possible sources of vapor contamination, nor does it preclude the need to
remediate contaminated soil vapors or the source of soil vapor contamination.

When current exposures are attributed to sources other than vapor intrusion, the
agencies must be provided documentation (e.g., applicable environmental data,
completed indoor air sampling questionnaire, digital photographs, etc.) to support
a proposed action other than that provided in the matrix and to support
assessment and follow-up by the agencies.

RECOMMENDED ACTIONS

Actions recommended in the matrix are based on the relationship between sub-slab vapor

concentrations and corresponding indoor air concentrations. They are intended to address

both potential and current human exposures and include the following:

ENVIRONMENTAL
ENGINEERING &

@ BENCHMARK

Page 28 of 44

SCIENCE, PLLC




FOP 004.6

SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

" No further action
When the volatile chemical is not detected in the indoor air sample and the
concentration detected in the corresponding sub-slab vapor sample is not
expected to substantially affect indoor air quality.

" dentify source(s) and resample or mitigate

Reasonable and practical actions are recommended to identify the source(s)
affecting indoor air quality and that actions be implemented to reduce indoor air
concentrations to within background ranges. The concentration detected in the
indoor air sample is likely due to indoor and/or outdoor sources rather than soil
vapor intrusion given the concentration detected in the sub-slab vapor sample.
Resampling may be required in the event indoor and/or outdoor soutces are not
readily identified or confirmed to demonstrate SVI mitigation actions are not
needed. Steps should be taken to identify potential source(s) and to reduce
exposures accordingly (e.g., by keeping containers tightly capped or by storing
volatile chemical-containing products in places where people do not spend much
time, such as a garage or shed). Mitigation may be required if soil vapor intrusion
cannot be ruled out.

" Monitor

Monitoring, including sub-slab vapor, basement air, lowest occupied living space
air, and outdoor air sampling, is needed to determine whether concentrations in
the indoor air or sub-slab vapor have changed. Monitoring may also be needed to
determine whether existing building conditions (e.g., positive pressure HVAC
systems) are maintaining the desired mitigation endpoint and to determine
whether changes are needed. The type and frequency of monitoring is determined
on a site-specific and building specific basis, taking into account applicable
environmental data and building operating conditions.

»  Mitigate
Mitigation is needed to minimize current or potential exposures associated with
soil vapor intrusion. Methods to mitigate exposures related to soil vapor intrusion
are described in Section 4 of the Guidance.
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TIME OF YEAR

Sub-slab vapor samples and, unless there is an immediate need for sampling, indoor air
samples are typically collected during the heating season because soil vapor intrusion is more
likely to occur when a building's heating system is in operation and air is being drawn into
the building. In general, heating systems are expected to be operating routinely from
November 15th to March 31st throughout the state. However, this timeframe may vary
depending on factors, such as the location of the site (e.g., upstate versus downstate) and the

weather conditions for a particular year.

A vapor intrusion investigation may also be conducted outside of the heating season.
However, the results may not be used to rule out exposures. For example, results indicating
"no further action" or "monitoring required" must be verified during the heating season to

ensure these actions are protective during the heating season as well.

SAMPLING ROUNDS

Investigating a soil vapor intrusion pathway usually requires more than one round of
subsurface vapor, indoor air, and/or outdoor air sampling, for reasons such as the following:

" To characterize the nature and extent of subsurface vapor contamination (similar
to the delineation of groundwater contamination) and to address corresponding
exposure concerns;

" To evaluate fluctuations in concentrations due to
- Different weather conditions (e.g., seasonal effects),
- Changes in building conditions (e.g., various operating conditions of a
building's HVAC system),
- Changes in source strength, or
- Vapor migration or contaminant biodegradation processes (particularly when
degradation products may be more toxic than the parent compounds); or
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* To confirm sampling results or the effectiveness of mitigation or remedial
systems.

Overall, successive rounds of sampling are conducted until the following questions can be

answered:

* Are subsurface vapors contaminated? If so, what are the nature and extent of
contamination? What is/are the source(s) of the contamination?

* What are the current and potential exposures to contaminated subsurface vapors?

* What actions, if any, are needed to prevent or mitigate exposures and to
remediate subsurface vapor contamination?

Toward this end, multiple rounds of sampling may be required to characterize the nature and

extent of subsurface vapor contamination such that

* Both potential and current exposures are adequately addressed;

" Measures can be designed to remediate subsurface vapor contamination, either
directly (e.g., SVE system) or indirectly (e.g., soil excavation or groundwater
remediation), given that monitoring and mitigation are considered temporary
measures implemented to address exposures related to vapor intrusion until
contaminated environmental media are remediated; and

" The effectiveness of remedial measures can be monitored and confirmed (e.g.,
endpoint sampling).

ATTACHMENTS

Figure 1 Soil Vapor/ Indoor Air Matrix A

Figure 2 Soil Vapor/ Indoor Air Matrix B

Figure 3 Soil Vapor/ Indoor Air Matrix C

Figure 4 Schematics of a permanent soil vapor probe and permanent nested soil vapor probes
Figure 5 Schematic of a sub-slab vapor probe

Figure 6 Schematics of tracer gas applications

Air Canister Field Record
Indoor Air Quality Questionnaire and Building Inventory
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FIGURE 1

Soil Vapor/Indoor Air Matrix A
May 2017

Analytes Assigned:
Trichloroethene (TCE), cis-1,2-Dichloroethene (c12-DCE), 1,1-Dichloroethene (11-DCE), Carbon Tetrachloride

INDOOR AIR CONCENTRATION of COMPOUND (mcg/m?)

SUB-SLAB VAPOR
CONCENTRATION of
COMPOUND (mecg/m?) <0.2 D.2to <1 1 and above
<8 3. IDENTIFY SOURCE(S
1. No further action 2. No Further Action 2 (s)

and RESAMPLE or MITIGATE

6to < 60 4. No further action 5. MONITOR 6. MITIGATE

60 and above 7. MITIGATE 8. MITIGATE 9. MITIGATE

No further action: No additional actions are recommended to address human exposures,

Identify Source(s) and Resample or Mitigate: We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoar
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges. For example, If an Indoor or cutdoor air source
Is identified, we recommend the appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily
Identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that
SV1 mitigation actions are not needed. Based on the information available, mitigation might also be recommended when soil vaper intrusion cannot be ruled
out.

Monitor: We recommend maonitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/for to evaluate temporal influences. Monitaring might
also be recommended to determine whether existing building conditions {e.g., positive pressure heating, ventilation and air-cenditioning systems) are
maintaining the desired mitigation endpeoint and to determine whether changes are needed. The type and freguency of monitoring is determined based on
site-, building- and analyte-specific information, taking inte account applicable environmental data and building operating conditions, Manitoring is an interim
measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media are remediated.

Mitigate: We recommend mitigation to minimize current or potential exposures associated with soil vapor intrusion. The most commaon mitigation methods
are sealing preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in
conjunction with manitaring. The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building
construction and operating conditions. Mitigation is cansidered a temporary measure implemented to address exposures related to soil vapaor intrusian until
contaminated enviranmental media are remediated.

These general recommaendations are made with consideration being given to the additional notes on page 2.

[MATRIX A Page 107 2]
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ADDITIONAL NOTES FOR MATRIX A

This matrix summarizes actions recommended to address current and potential exposures related
to soil vapor intrusion. To use the matrix appropriately as a tool in the decision-making process,
the fellowing should be noted:

(1]

[2]

[3]

[4]

[5]

[6]

The matrix is generic. As such, it may be appropriate to medify a recommended action to
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the
guidance (e.g., current land use, environmental conditions, etc.). For example, collection of
additional samples may be recommended when the matrix indicates "no further action" for a
particular building, but the results of adjacent buildings (especially sub-slab vapor results)
indicate a need to take actions to address exposures related to secil vapor intrusion.
Mitigation might be recommended when the results of multiple contaminants indicate
monitoring is recommended. Proactive actions may be proposed at any time. For example,
the party implementing the actions may decide to install sub-slab depressurization systems
on buildings where the matrix indicates "no further action" or "monitoring.” Such an action
might be undertaken for reasons other than public health (e.g., seeking community
acceptance, reducing costs, etc.). However, actions implemented in lieu of sampling will
typically be expected to be captured in the final engineering report and site management
plan, and might not rule out the need for post-implementation sampling (e.9., to document
effectiveness or to support terminating the action).

Actions provided in the matrix are specific to addressing human exposures, Implementation
of these actions does not preclude investigating possible sources of soil vapor contamination,
nor does it preclude remediating contaminated soil vapor or the source of scil vapor
contamination.

Appropriate care should be taken during all aspects of sample collection te ensure that high
quality data are obtained. Since the data are being used in the decision-making process, the
laboratory analyzing the environmental samples must have current Environmental Laboratory
Approval Program (ELAP) certification for the appropriate analyte and envirenmental matrix
combinations. Furthermcre, samples should be analyzed by methods that can achieve a
minimum reporting limit of 0.20 micregram per cubic meter for indoor and outdoor air
samples. For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting
limit of 1 microgram per cubic meter is recommended.

Sub-slab vapor and indoor air samples are typically collected when the likelihood of seil vapor
intrusion is considered to be the greatest (i.e., worst-case conditions). If samples are
collected at other times (typically, samples collected outside of the heating season), then
resampling during worst-case conditions might be appropriate to verify that actions taken to
address exposures related to soil vapor intrusion are protective of human health.

When current exposures are attributed to sources other than soil vapor intrusion, the
agencies should be given documentation (e.g., applicable environmental data, completed
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action
other than that provided in the matrix box and to support agency assessment and follow-up.

The party responsible for implementing the recommended actions will differ depending upon
several factors, including but not limited to the following: the identified source of the volatile
chemicals, the environmental remediation program, and analyte-specific, site-specific and
building-specific factors.

[ MATRIX A Page 2 of 2|
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FIGURE 2

Soil Vapor/Indoor Air Matrix B
May 2017

Analytes Assigned:
Tetrachloroethene (PCE), 1,1,1-Trichloroethane (111-TCA), Methylene Chloride

INDOOR AIR CONCENTRATION of COMPOUND (mcg/m?)

SUB-SLAB VAPOR
CONCENTRATION of
COMPOUND (mcg/m?) <3 3to< 10 10 and above
< 100
1. No further action 2. No Further Action 3. IDENTIFY SOURCE(S)

and RESAMPLE or MITIGATE

100 to < 1,000 4. No further action 5. MONITOR 6. MITIGATE

1,000 and above 7. MITIGATE 8. MITIGATE 9. MITIGATE

No further action: No additional actions are recommended to address human exposures,

Identify Source(s) and Resample or Mitigate: We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor
air quality and that actions be implemented to reduce indoor air cancentrations to within background ranges. For example, if an indoor or outdaor air source
Is identified, we recommend the appropriate party | t actions to reduce the levels. In the event that indoor or outdoor sources are not readily
identified or confirmed, resampling (which might include additional sub-slab vapar and indoor air sampling locations) is recommended to demanstrate that
SV1 mitigation actions are not needed. Based on the infarmation available, mitigation might also be recommended when soil vapor intrusion cannot be ruled
out.

Monitor: We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air
sampling, to determine whether concentrations in the indeor air er sub-slab vapar have changed and/or to evaluate temporal influences. Monitoring might
also be recommended to determine whether existing building conditions (e.g., positive pressure heating, ventilation and air-conditioning systems) are
maintaining the desired mitigation endpoint and to determine whether changes are needed. The type and frequency of manitaring is determined based on
site-, bullding- and analyte-specific information, taking into account applicable environmental data and bullding operating canditions. Monitoring is an interim
measure required to evaluate exposures related to soil vapor Intrusion until contaminated environmental media are remediated.

Mitigate: We recommend mitigation to minimize current or potential exposures associated with soil vaper intrusion. The most common mitigation methods
are sealing preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in
conjunction with manitaring. The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building
construction and operating conditions. Mitigation is cansidered a temporary measure implemented to address exposures related to soil vapor intrusion until
contaminated environmental media are remediated.

These general recommendations are made with consideration being given to the additional notes on page 2.

MATRIX B Page 1 of 2
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ADDITIONAL NOTES FOR MATRIX B

This matrix summarizes actions recommended to address current and potential exposures related
to soil vapor intrusion. To use the matrix appropriately as a tool in the decision-making process,
the fellowing should be noted:

(1]

[2]

[3]

[4]

[5]

[6]

The matrix is generic. As such, it may be appropriate to medify a recommended action to
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the
guidance (e.g., current land use, environmental conditions, etc.). For example, collection of
additional samples may be recommended when the matrix indicates "no further action" for a
particular building, but the results of adjacent buildings (especially sub-slab vapor results)
indicate a need to take actions to address exposures related to secil vapor intrusion.
Mitigation might be recommended when the results of multiple contaminants indicate
monitoring is recommended. Proactive actions may be proposed at any time. For example,
the party implementing the actions may decide to install sub-slab depressurization systems
on buildings where the matrix indicates "no further action" or "monitoring.” Such an action
might be undertaken for reasons other than public health (e.g., seeking community
acceptance, reducing costs, etc.). However, actions implemented in lieu of sampling will
typically be expected to be captured in the final engineering report and site management
plan, and might not rule out the need for post-implementation sampling (e.9., to document
effectiveness or to support terminating the action).

Actions provided in the matrix are specific to addressing human exposures, Implementation
of these actions does not preclude investigating possible sources of soil vapor contamination,
nor does it preclude remediating contaminated soil vapor or the source of scil vapor
contamination.

Appropriate care should be taken during all aspects of sample collection te ensure that high
quality data are obtained. Since the data are being used in the decision-making process, the
laboratory analyzing the environmental samples must have current Environmental Laboratory
Approval Program (ELAP) certification for the appropriate analyte and envirenmental matrix
combinations. Furthermcre, samples should be analyzed by methods that can achieve a
minimum reporting limit of 1 microgram per cubic meter for indoor and outdoor air samples.
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of

1 microgram per cubic meter is recommended.

Sub-slab vapor and indoor air samples are typically collected when the likelihood of seil vapor
intrusion is considered to be the greatest (i.e., worst-case conditions). If samples are
collected at other times (typically, samples collected outside of the heating season), then
resampling during worst-case conditions might be appropriate to verify that actions taken to
address exposures related to soil vapor intrusion are protective of human health.

When current exposures are attributed to sources other than soil vapor intrusion, the
agencies should be given documentation (e.g., applicable environmental data, completed
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action
other than that provided in the matrix box and to support agency assessment and follow-up.

The party responsible for implementing the recommended actions will differ depending upon
several factors, including but not limited to the following: the identified source of the volatile
chemicals, the environmental remediation program, and analyte-specific, site-specific and
building-specific factors.
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FIGURE 3

Soil Vapor/Indoor Air Matrix C
May 2017

Analytes Assigned:
Vinyl Chloride

INDOOR AIR CONCENTRATION of COMPOUND (mcg/m?)

SUB-SLAB VAPOR
CONCENTRATION of
COMPOUND (mcg/m?) <0.2 0.2 and above
<6
2. IDENTIFY SOURCE(S) and

1. N furtheraction RESAMPLE or MITIGATE

6to < 60 3. MONITOR 4, MITIGATE

60 and above 5. MITIGATE 6. MITIGATE

No further action: No additional actions are recommended to address human exposures.

Identify Source(s) and R ple or Mitigat We rec d that reasonable and practical actions be taken to identify the source(s) affecting the indoor
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges. For example, If an indoor or outdeor air source
Is Identified, we recommend the appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that
5V1 mitigation actions are not needed. Based on the information avallable, mitigation might also be recommended when soil vapor Intrusion cannot be ruled
out.

Monitor: We rec d itoring ( ling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air
sampling, to determine whether concentrations in the indaar air or sub-slab vapor have changed and/or to evaluate temporal influences. Monitaring might
alsa be recommended to determine whether existing building conditions {e.g., positive pressure heating, ventilation and air-conditioning systems) are
maintaining the desired mitigatian endpoint and to determine whether changes are needed. The type and frequency of monitaring is determined based on
site-, building- and analyte-specific infarmatian, taking into account applicable enviranmental data and building operating conditions. Monitoring is an interim
measure required to evaluate exposures related to soil vapar intrusion until contaminated environmental media are remediated.

Mitigate: We recommend mitigation to minimize current or patential exposures associated with soil vapor intrusion. The most common mitigation methods
are sealing preferential pathways in conjunction with installing a sub-slab depressurization system and changing the pressurization of the building in
conjunction with manitoring. The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building
construction and operating conditions. Mitigation is considered a temporary measure implemented to address exposures related to soil vapor intrusion until
contaminated envir tal media are r d d

These general recommendations are made with consideration being given to the additional notes on page 2.

MATRIX C Page 1 of 2
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ADDITIONAL NOTES FOR MATRIX C

This matrix summarizes actions recommended to address current and potential exposures related
to soil vapor intrusion. To use the matrix appropriately as a tool in the decision-making process,
the following should be noted:

(1]

[2]

[3]

[4]

[5]

[6]

The matrix is generic. As such, it may be appropriate to modify a recommended action to
accommodate analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the
guidance (e.g., current land use, environmental conditions, etc.). For example, collection of
additional samples may be recommended when the matrix indicates "no further action" for a
particular building, but the results of adjacent buildings (especially sub-slab vapor results)
indicate a need to take actions to address exposures related to soil vapor intrusion.
Mitigation might be recommended when the results of multiple contaminants indicate
monitoring is recommended. Proactive actions may be proposed at any time. For example,
the party implementing the actions may decide to install sub-slab depressurization systems
on buildings where the matrix indicates "no further action" or "monitoring.” Such an action
might be undertaken for reasons other than public health (e.g., seeking community
acceptance, reducing costs, etc.). However, actions implemented in lieu of sampling will
typically be expected to be captured in the final engineering report and site management
plan, and might not rule out the need for post-implementation sampling (e.g., to document
effectiveness or to support terminating the action).

Actions provided in the matrix are specific to addressing human exposures, Implementation
of these actions does not preclude investigating possible sources of soil vapor contamination,
nor does it preclude remediating contaminated soil vapor or the source of soil vapor
contamination.

Appropriate care should be taken during all aspects of sample collection to ensure that high
quality data are obtained. Since the data are being used in the decision-making process, the
laboratory analyzing the environmental samples must have current Environmental Laboratory
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix
combinations. Furthermore, samples should be analyzed by methods that can achieve a
minimum reporting limit of 0.20 microgram per cubic meter for indoor and outdoor air
samples. For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting
limit of 1 microgram per cubic meter is recommended.

Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor
intrusion is considered to be the greatest (i.e., worst-case conditions). If samples are
collected at other times (typically, samples collected outside of the heating season), then
resampling during worst-case conditions might be appropriate to verify that actions taken to
address exposures related to seil vapor intrusion are protective of human health.

When current exposures are attributed to sources other than soil vapor intrusion, the
agencies should be given documentation (e.g., applicable environmental data, completed
indoor air sampling questionnaire, digital photographs, etc.) to support a proposed action
other than that provided in the matrix box and to support agency assessment and follow-up.

The party responsible for implementing the recommended actions will differ depending upon
several factors, induding but not limited to the following: the identified source of the volatile
chemicals, the environmental remediation program, and analyte-specific, site-specific and
building-specific factors.
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FIGURE 4

Schematics of a permanent soil vapor probe and permanent nested soil vapor probes
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FIGURE 5

Schematic of a sub-slab vapor probe
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FIGURE 6

Schematics of tracer gas applications
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BENCHMARK

©

PROJECT INFORMATION:
Project:

ENVIRONMENTAL
ENGINEERING B
SCIENCE, PLLC

AIR CANISTER FIELD RECORD

SAMPLE I.D.:

Job No:

Location:

Field Staff:

Client:

WEATHER CONDITIONS:
Ambient Air Temp. - A.M.:

Size of Cafis

Canisn,/&}erial)o.:

FIO\{ContrM No,
>

Ambient Air Temp. - P.M.: Sal ND&‘(
Wind Direction: Sh|pp|n\Qate /
Wind Speed: /\Sample Tyh\lj Ir&or Alr/ mutdoormr

Precipitation:

ubslab comple&ctnoM

il Gas

FIELD SAMPLING INFORMATION:

\ Probe Dep

i
READING Tlly\\ or P SUR}(DS}K %’E INITIALS
Lab Vacuum (on tag) \ . \\ ( \\/
Field Vacuum Check * \ \\ \
Initial Field Vacuum & D N
Final Field Vacuum 2 \ \\ \\/
Duration of Sample ()ﬂea“ \ ~\<
LABORATORY CA IS'NB P
Initial Vﬁjum (|rmss Hg &d p%? \
Final F(ressW) \
Pressu\zanM N\ \ ( Y
SUBSLAB COMPOSITE FLOW RATE RANGE
Shroud Helium Concentryfi TIME (hours) (ml/min)
Calculated tubing vqur\ / Xx3= 15 Min. 316 - 333
Purged Tubing Volume Concertramdn: 0.5 Hours 158 - 166.7
Is the purged volume concentration less than or equal to 10% in shroud? 1 79.2 - 83.3
[ YES, continue sampling 2 39.6 - 41.7
[ NO, improve surface seal and retest 4 19.8 - 20.8
6 13.2-13.9
NOTES: 8 9.9-10.4
1 Vacuum measured using portable vacuum gauge (provided by Lab) 10 7.92-8.3
2 Vacuum measured by canister gauge upon opening valve 12 6.6 -6.9
3 Vacuum measured by canister gauge prior to closing valve 24 3.5-4.0
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BENCHMARK

ENVIRONMENTAL
ENGINEERING &
SCIENCE, PLLC

S

Page 42 of 44




FOP 004.6

SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

1} ENCHMARK 1 ENCHMARK

INDOOR ATR QUALITY QUESTIONNAIRE INDOOR ATR QUALITY QUESTIONNAIRE

& BUILDING INVENTORY & BUILDING INVENTORY
Proect No, 4 AT FLOW
e Vi i et e ook s
Dt T

Nirflow beetweens B

Puasprie of lavesnp
L OUCUPANT:
Inwrviewed:  yen  mo

¥

Hiome: hee: o
o ant infilteatin

Hiarber of kcruparst /persons st thir bocation:

chech all that sply
3 BUILINNG CHA i

Type of Rudkding

Other:

parnady bmsbed

1 vl it o g * e appcalile
If the praperty is commeecial, wype? vy

Bigsasers Typel
I

ichide sesidenc it use® : ol apposimate siae e caacks, uility porss, dese

Other Characiris

Suanbes of flooes Dubing g
Tn the buildng inndsird? m o Hiew siv tight?  tight avrragy it aght

o Page 1 ol 8 FRRPIRE L SR — Page 2af 8
1 ENCHMARK

e L,

INDOOR AR QUALITY QUESTIONNAIRE
& BUILDING INVENTORY

INDOOR ATR QUALITY QUESTIONNAIRE
& BUILDING INVENTORY

& HEATING, VENTING, and ATR CONDITIONING (check ol dhat apply * FACTORS THAT MAY INFLUENCE INDOOR ATR QUALITY
Type of heasing ) mrc i thin illingg: |check oll that sy - swe prsnary Iy there an attached parage® - o
e [T (T ——
g Heu g i Bkt s b Ehoes the patape luve a sepratste beati o " 1 M4
bt g et . v petwoleam powered macliines or vehiches saoted i the ganpe?
i S — By, s spridy
The peimary rype of fiel ssed s ok Has thee buabcding ever bt o firr?
Nt i ] Faled 1y, whes?
T -
L] el e Uy o kerusene r inveniend pas spice desles presestd

v

Dhomentic boi water tank facled by:
£ I shere  wokshap or hobly/crafi ame?
Boiker/ lumace kicased in: tirg
p—
Air Conditionimg:
Cownd

£ Is there smoking n the budklng?

Are ihere ain diviribusion i . b Hlave cheanayg prshicts

Dewcrilie the sgpl, i whers vinible, dncliding whether L
there i a okl wir e ecate: the kncasions om the oo plan diagram, i Haawe o yes »
i M p e "
k. s ihese new carpes, aewaled - o
AT T—
Is basement/ hrwes i3 Fodl e Ut ey ek Akl Faver 1. e e fowilbcress B 205 W
Lexel Genenul Use of Each Flout i . sl nvoes, bedkeso, husalc, weekibog oo i b el !
Bavernemt
Wirst Piooe it I thete o kiichen exhas fand o 1 e
Second Floos 1 e,
P S ——— Oy

[T ap—

i Page 3 af 8 P PR PR — Page 4 uf &

BENCHMARK

ENVIRONMENTAL
ENGINEERING &
SCIENCE, PLLC

Page 43 of 44




FOP 004.6

SOIL VAPOR SAMPLE
COLLECTION PROCEDURE

INDOOR ATR QUALITY QUESTIONNAIRE
& BUILDING INVENTORY

INDOOR ATR QUALITY QUESTIONNAIRE
& BUILDING INVE

TORY

1. Tn theve a clothe deyrs?
P Mas shere been o pesticde applestion
1y, whem e sype?

@ Are there oxboss i the busbbing?
1pe, ple dencr

5. 1300y o the buaking oo

ik appeoqume mopns

* FACTORS THAT MAY INFLUENCE INDOGR ATR QUALITY {consinued)

Biyprs, it e coske?

First Flousr:

o WATER AN
Water Supply:

Sorwage Dhapasal

1 Puiblar S

S Task
Cobar

Do Wl

| Loach Fickd

D

[ oy el

W RELOCATION INFORMATION (for o opall ee

rarrred

smpling locations,
e bnabdng does ot hare & basersemt, please

Fage 6 of 8

1 ENCHMARK

INDOOR AR QUALITY QUESTIONNAIRE
& BUILDING INVENTORY

1 ENCHMARK
Cp

INTHOMR ATR QUALITY QU
& BUILDING INVE

TIONN,

2 OUTIRMR PLOT

[P R e ——
Icateons, protentil

taranaton e i
sarrphang Jocatian(y and T meter seadog

i bt varmglest. 11 apyd

Albier et contapeins dhevetion, wand diwetion and spend Sy -
syt if mpphcable, aned a asdifrg statrreens 1o bedp bocats the o

1 PRODUCT INVENTORY FORM
Make & Model of field instrament wed:

Lint specific proudcts fusen im o the g )
Fuld
Lomin Pradecs Drsrim o edion | e

y

7

N\
<

[ R —— o N L1, o
2 Phemgophe ol Tephirn e R [[—
e i i
Page 8 uf 8

BENCHMARK

ENVIRONMENTAL
ENGINEERING &
SCIENCE, PLLC

S

Page 44 of 44




C‘ BENCHMARK
ENVIRONMENTAL

P
L]
i
)
@
]
©
©
il
@s
S
=
=
<
(ol
(L]
s
O
@
—]]
&
L,

Calibration and
Maintenance of
Combustible
Gas/Oxygen Meter



FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

PURPOSE

This procedure presents a method for calibration of the GasTech GT402 four-gas meter.
The GasTech GT402 is a portable instrument designed primarily for detection of
combustible gases and of oxygen deficiency in ambient air and confined workspaces, such as
natural gas or depleted oxygen in utility manholes. The GasTech GT402 monitors an
environment for hydrocarbons (LEL/ppm), oxygen (O2), catbon monoxide (CO) and
hydrogen sulfide (H2S). The meter detects gas by a sample-drawing method utilizing up to
four internal sensors plugged into assigned molded flow block receptacles. During
operation, the GasTech GT402 alerts the user with visual and audible alarms whenever a
monitored gas reaches the preset alarm level. The GasTech GT402 has an internal pump
that continually draws the atmosphere sample into the external probe and hose, then into the

monitor to the sensor(s).

The information included below is equipment manufacturer- and model-specific, however,
accuracy, calibration, and maintenance procedures for this type of portable equipment are
typically similar. The information below pertains to GasTech GT402. The actual equipment
to be used in the field will be equivalent or similar. The unit selected for use in the field will
be used to measure methane gas, hydrogen sulfide gas, Lower Explosive Limit (LEL), and
percent oxygen. As always, consult the manufacturers operations manual prior to

conducting this procedure to confirm accuracy.
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

START-UP PROCEDURE

Perform the following steps to start up the GasTech GT402 gas monitor and adjust internal
circuits to “fresh air” readings (demand zero). Read this entire section before turning on the

meter.

WARNING
Perform the following start-up procedure in a “fresh air” environment only
(environment known to be free of toxic gases, combustible gases, and of normal

oxygen content).

1. If you are using Ni-Cd batteries, make sure the batteries are fully charged
before you continue this procedure.

2. Press the ON/OFF button once, then telease the button. The display
momentarily shows the software version of your monitor and the number of
data logging hours that remain in memory. During the warm-up period, the
gas readings stabilize for the installed sensors. You can hear the pump
operating, and the words WARMING UP are displayed. The red LED
flashes slowly during warm-up. Allow one minute for the display to stabilize
and the LED to stop flashing. The GT sounds a periodic beep, and the display
shows the words WARMUP COMPLETE when the meter completes initial

Warm—up.

WARNING
Do not perform the next step in the monitoring area. This can place you in potential

danger if hazardous conditions exist.
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

3. Press and hold the ADJUST/ENTER button to adjust the monitor to “fresh
air” readings. When the display reads “DONE. THANK YOU?”, release the
button.

4. Verify that the meter displays the correct fresh air reading for each of the
meter’s channels. The table below lists the correct fresh air reading for all
channels available for the meter.

Channel Fresh Air Reading
% LEL 000
% Oxygen 20.9
Carbon Monoxide (ppm) 000
Hydrogen Sulfide (ppm) 000
5. Exhale over the inlet of the probe. The Oz reading decreases.
6. Continue exhaling over the probe until the Oz reading decreases to 19.5% or
below.
7. Verify that the alarm activates when the O2 reading decreases to 19.5%. The

buzzer sounds, the O2reading flashes, and the display flashes “ALRM?” when

the alarm activates.

8. Verify that the Oz reading returns to 20.9%. The gas reading flashes until it
increases above 19.5%.

9. To turn the GT Seties gas monitor off, press the ON/OFF button and hold
it down while the GT sounds five audible beeps. The monitor automatically
shuts off. Release the button.
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

10.  If your GT uses rechargeable Ni-Cd batteries, the batteries must be fully
charged before each use. When using alkaline batteries with your GT, for best
possible operation you may choose to install fresh batteries before each use.

CALIBRATION PROCEDURE

Perform the following steps to calibrate the GasTech GT402 gas monitor and adjust internal
circuits to “fresh air” readings (demand zero). Read this entire section before calibrating the

meter.

CAUTION
Calibrate the GasTech GT402 gas monitor in a “fresh air” environment (known to be
of normal oxygen content and free of toxic or combustible gases). Do not begin
calibration unless you can verify that you are in a “fresh air” environment.

1. Verify that the calibrating area contains a level surface to set the meter and

calibration kit accessorties.

2. Turn on the meter in accordance with the Start-Up Procedure previously
discussed. Enter the Function program and verify that the Battery Capacity
screen displays at least three bars. Attach the probe to the inlet fitting on the

meter.
3. Carefully screw the threaded end of the regulator into the gas cylinder.
4. Attach the sample tubing over the fitting on the regulator.

5. Press the ADJUST/ENTER button. The display shows the main screen.

6. Press the RESET and BACK LITE/- buttons simultaneously three times.
The meter displays:
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

Version N.NN
Calibrate

Setting the Zero Readings

NOTE: During a zeroing operation, an exclamation point () may appear at the beginning of
the second line of the display reading when the reading is centered in the zero range. The “!”
symbol represents the optimum reading.

1. Press the ADJUST/ENTER button. The GT displays:

Zero Gas
NNN PPM H2S
2. Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading to
000 PPM H2S.

3. Press the ADJUST/ENTER button to save this zero setting. The GT
displays:
Zero Gas

NNNN PPM COMB
4. Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading
to 0000 PPM COMB.

5. Press the ADJUST/ENTER button to save this zero setting. The GT

displays:
Zero Gas
NNN PPM CO
6. Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading
to 000 PPM CO.
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

10.

Press the ADJUST/ENTER button to save this zero setting. The GT
displays:
Zero Gas

NN.N %VOL OXY

Attach the tubing from the regulator to the probe tube. The GT will draw gas
from the gas cylinder.

Allow at least one minute, then use the FUNC./+ or BACK LITE/-
buttons to adjust the display reading to match the O2 value marked on the gas
cylinder.

Press the ADJUST/ENTER button to save this setting. The GT displays:
Span Gas

NNN PPM H2S

Setting the Span Readings

1.

Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading
to match the H2S value marked on the gas cylinder.

Press the ADJUST/ENTER button to save this span setting. The GT
displays:
Span Gas

NNN %LEL COMB

Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading
to match the combustible gas value marked on the gas cylinder.

Press the ADJUST/ENTER button to save this span setting. The GT
displays:
Span Gas

NNN PPM CO
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading
to match the CO value marked on the gas cylinder.

Press the ADJUST/ENTER button to save this span setting. The GT
displays:
Span Gas

NN.N %VOL OXY

Disconnect the probe from the tubing leading to the regulator. The flow of
gas will stop automatically.

Use the FUNC./+ or BACK LITE/- buttons to adjust the display reading to
20.9 % VOL OXY.

Press the ADJUST/ENTER button to save this span setting.

Calibration is now complete. The GT displays:

Exit

Press any Key...

Exiting Calibration Mode

1.

2.

Press any button, except the ON/OFF to exit calibration mode.
Unscrew the regulator from the gas cylinder.

Store the components of the calibration kit in the storage case.
The GT is now ready for normal operation.

Record all calibration information in the Project Field Book as well as on an
Equipment Calibration Log sheet (see attached sample).
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

MAINTENANCE

The following are daily, monthly, quarterly, and “as required” preventive maintenance

suggestions to ensure the reliability of the GT monitor.

Daily
BATTERIES
The GT should always contain fully charged Ni-Cd batteries or sufficiently powered alkaline
batteries before each day’s use. You can verify the capacity of the batteries using the
Function program. To verify battery capacity:
1. Verify that the battery slide switch is at the proper ALK or NI-CAD setting
for the type of batteries in the GT.

2. Press and hold the FUNC./+ button, for four beeps, then release the button.
If the display shows less than three bars, recharge the Ni-Cd batteries or
replace the alkaline batteries as described later in this chapter.

3. Press the FUNC./+ button to return to the main display.

CALIBRATION

For optimum efficiency of the monitor, calibrate the GT before and after each use. If
multiple calibrations over a period of days indicate that only a minimum of adjustments are
required, the frequency of calibration can be changed to weekly or monthly, depending on

how often the monitor is used, and how demanding the monitoring environment is.
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FOP 006.0

CALIBRATION AND MAINTENANCE OF
COMBUSTIBLE GAS/OXYGEN METER

NOTE

At the very least, “challenge” the normal operation of the oxygen (OZ2) sensor (if applicable)
before every use. Exhale over the inlet of the probe as you watch the display. The O2
reading should decrease. When the O2 reading decreases to 19.5%, the alarm should
activate confirming the normal oper