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In accordance with the New York State Department of Environmental Conservation (NYSDEC)
Division of Environmental Remediation (DER) BCP Guide dated May 2004 and the DER-10 (Technical
Guidance for Site Investigation and Remediation) dated May 3, 2010, LaBella Associates, D.P.C.
(LaBella) has prepared this Remedial Alternatives/Remedial Action Work Plan (RAA/RAWP) for the
Former Wollensack Optical site (Site) located at 872 and 876 Hudson Avenue in the City of
Rochester, Monroe County, New York (see Site Location Map, Figure 1). The Site is owned by
Jefferson Wollensack, LLC, which has entered into an agreement as a Volunteer for the Site with the
NYSDEC under the Brownfield Cleanup Program (BCP). The Brownfield Cleanup Agreement (BCA)
between Jefferson Wollensack, LLC and NYSDEC was executed in January 2019 as Site #C828209.

The site status has been determined by the NYSDEC to be a positive significant threat to the public
and the environment.

2.1 Site Description

The Site is comprised of two (2) tax parcels with a total area of approximately 0.48+ acres. The tax
parcels are addressed as 872 Hudson Avenue (SBL 091.81-2-59) and 886 Hudson Avenue (SBL
091.81-2-58). The Site is zoned for C-1 Neighborhood Center. Attached Figure 2 illustrates the
location and surrounding area of the Site. The Site is currently developed with a vacant 26,000-
square foot (sq ft), 4-story former manufacturing facility that is undergoing rehabilitation into
residential apartments. The Site building has a partial basement in the southeastern quadrant. The
Site building is located on the 872 Hudson Avenue tax parcel and the footprint of the building
comprises approximately 0.14-acres of the 0.48-acre parcel. The remaining, undeveloped portion of
the Site is covered by an asphalt parking lot or vegetation. A separate building was previously
located on the 886 Hudson Avenue tax parcel but was demolished by the City of Rochester in 2015.

The Site is located in an urban area at the northeast of the intersection of Hudson Avenue and
Avenue D and is bounded by Hudson Avenue to the west, Avenue D to the south and partially by
Roycroft Drive to the north. Commercial properties are located to the south of the Site beyond
Avenue D and to the southwest, beyond the intersection of Avenue D and Hudson Avenue.
Residential properties are located to the west of the Site, beyond Hudson Avenue and adjacent to
the north and east of the Site.

2.2 Site History

Historical records indicate the Site was utilized for residential purposes and as a tailor and electric
motor shop in at least 1911. The current Site building at 872 Hudson Avenue, formerly operated by
Wollensack Optical (AKA Wollensack Optical), was constructed in approximately 1930 based on tax
information. The building formerly located at 886 Hudson Avenue was operated by J.S. Graham Co.,
manufacturers of photographic mounts and was constructed in approximately 1912 based on tax
information. Various manufacturing companies occupied the Site from 1926 to 2010 including
Wollensack Optical, Anson Instrument, Minnesota Mining and Manufacturing, Virginville Lens
Company, and Surplus Shed. Since approximately 2010, the building has been stripped of most
plumbing, electrical, and mechanical fixtures.
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The building on the 886 Hudson Avenue parcel was recently demolished by the City of Rochester.
The Phase | ESA indicates optical lens manufacturing, printing and photographic mount (AKA mat)
manufacturing was completed at the Site from the early 1900s to at least the mid-1970s. However,
note that historical street directory listings indicate the Site was affiliated with various optical
manufacturing companies from the mid-1970s until at least 2010, if not utilized for active
manufacturing purposes.

NYSDEC Spill #0651965 was opened in 2007 as a result of a flood in the basement of the former
building at 872 Hudson Ave after a petroleum sheen was noted on the water flowing out from the
former building’s basement. Seven (7) fuel storage tanks were identified in a vault accessible from
the Site Building’'s basement and located within the right-of-way beneath Avenue D. Each tank was
reportedly 275-gallons in capacity. This vault was accessible via a doorway from the Site building’s
basement.

Based on the review of Sanborn Fire Insurance Mapping, properties adjacent to the north, east and
west of the Site were historically utilized for residential purposes since at least 1911.

Historic records indicate the property to the southwest of the Site (beyond the intersection of Hudson
Avenue and Avenue D) appears to have been utilized for residential and commercial purposes in the
early 1900s, and as a gasoline filling station from at least 1950 to 1971. The southwestern
adjacent property is currently utilized for commercial (retail) purposes.

The property adjacent to the south of the Site was historically utilized for retail purposes from the
early 1900s to present day. Although not adjacent, a manufacturing facility has been located
approximately 200-ft to the south of the Site since the early 1900s. Historical records included in
the Phase | ESA (refer to Section 3.1) indicate this facility was utilized for clothing manufacturing
from approximately 1926 to approximately 1940 and for optical manufacturing and related
operations from approximately 1940 to present day.

The following environmental investigations have been completed for the Site and were used in
developing this RAA/RAWP:

e Phase | Environmental Site Assessment (ESA), completed by Seeler Engineering, P.C.
(“Seeler”), September 2017;

e Phase Il ESA, completed by LaBella, August 2018;

e Preliminary Shallow Bedrock Groundwater Study Summary Letter, completed by LaBella,
October 11, 2018;

e Remedial Investigation Report by LaBella, September 2019.
Construction Completion Report for Tank Removals and Construction Related Activities by
LaBella dated June 2020 (has not been approved by the NYSDEC at this time)

Key findings of the abovementioned reports are summarized as follows.
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3.1 Phase | ESA report completed by Seeler dated September 2017

This Phase | ESA identified a Recognized Environmental Condition (REC) associated with seven (7)
fuel storage tanks in a vault beneath the sidewalk adjacent to the south of the Site building. Each
tank is reportedly 275-gallons in capacity. This vault is accessible via a doorway from the Site
building’s basement. Based on NYSDEC Spill listing #0651965 for 872 Hudson Avenue and Seeler’'s
Phase | ESA, the tanks reportedly contained fuel oil for heating the building.

LaBella discussed the Spill listing with the NYSDEC on June 8, 2018. The NYSDEC indicated that the
Department had previously requested prior property owners to properly remove the tanks and
perform a subsurface investigation consisting of the advancement of soil borings in the sidewalk
surrounding the tank vault and within the vault itself, if possible.

In addition to the REC, the Phase | ESA described the Site’s historical use for industrial purposes
including optical lens manufacturing, printing and photographic mount (AKA mat) manufacturing
from the early 1900s until at least the mid-1970s. As described in Section 2.2, the Site appears to
have at least been affiliated with various optical manufacturing companies from the mid-1970s until
at least 2010, if not utilized for active manufacturing purposes.

3.2 Phase Il ESA report completed by LaBella dated August 2018

This Phase Il ESA was conducted to evaluate the Site subsurface based on the historical industrial
operations and the presence of fuel storage tanks in the underground vault located immediately
south of the Site. The Phase Il ESA generally consisted of the following:

e Interior screening for detectable VOCs using a handheld photo-ionization detector (PID)
capable of reading in units of parts per billion (ppb) was completed throughout the basement
and 1stfloor of the building. Features such as piping, floor and wall cracks, floor drains, sumps,
etc., located in the basement and 1st floor of the building were screened for potential
infiltration sources of VOCs. This evaluation identified readings above background in the
vicinity of a sump located on the 1st floor (4,434 ppb), from a crack in the floor on the western
side of the first floor (1,260 ppb) and from cracks in the floor and wall in the southwestern
quadrant of the basement (1,228-1,848 ppb).

e |n addition to the VOC screening, LaBella utilized a Ludlum 3-97 Survey Meter on all floors
throughout the building to assess for radiation levels above background levels based on the
potential for radioactive materials to be stored/used in the building based on historical optical
processes. Elevated radiation readings were not identified in any other portions of the building
with the exception of one (1) area where a measurement (10 ur/hr) slightly above background
(i.e., O to 2 ur/hr) was identified in the southwestern corner of the 1st floor.

o A total of seventeen (17) soil borings were advanced, including two (2) borings within the
building and six (6) borings in the right-of-way (sidewalks) adjacent to the south and west of
the Site. Ten (10) soil borings were converted to groundwater monitoring wells, including one
(1) interior boring (SB-16).



A

e Due to the presence of friable asbestos containing materials (ACMs) within the building,
interior work was limited and LaBella personnel who completed such work wore half-mask air
purifying respirators as well as chemical resistant suits and gloves. Interior borings (SB-16
and SB-17) were advanced using handheld equipment, which limited the terminal depth of
these borings. All borings were advanced to equipment refusal or several feet into the water
table. Terminal depths of the borings ranged from approximately 5 to 20-ft bgs. Boring SB-16
was advanced within the building basement and boring SB-17 was advanced on the 1st floor
of the building, in the vicinity of the sump. The floor of the basement is approximately 10-ft
below the exterior ground surface. All other borings were advanced in exterior locations.

The following conclusions were made based on the results of the Phase Il ESA:

e The primary contaminant of concern at the Site appears to be trichloroethene (TCE), a
chlorinated solvent often historically utilized for metal degreasing. Tetrachloroethene (PCE)
was also detected in groundwater at concentrations above NYCRR Part 703 groundwater
standards in several wells with the greatest concentration (247 ug/I) detected in MW-SB-07
west of the Site building. Additional chlorinated VOCs (CVOCs), including breakdown
products of TCE and PCE, were also identified at elevated concentrations in groundwater.
Although the highest concentrations of TCE in groundwater were identified in the sidewalk
adjacent to the south (up to 82,900 ug/l in MW-SB-14) and west (up to 28,600 ug/l in MW-
SB-07) of the Site, these impacts appeared to be emanating from the Site. Groundwater flow
modeling generated from data collected in August 2018 indicates groundwater flow in the
immediately vicinity of the building is to the west-northwest. The highest concentrations of
TCE in soil (0.605 mg/kg) were identified beneath the building’s basement and to the south
of the building, indicating the source of TCE impacts may be within the building’s footprint.

e |n addition to CVOC impacts, apparent petroleum-related VOCs were identified at
concentrations slightly above their respective NYCRR Part 703 groundwater standards in well
SB-MW-04. This well is located approximately 15-ft to the northeast of the tank vault located
beneath the sidewalk along Avenue D. Based on the proximity of SB-MW-04 to the vault and
the building’s basement, these low-level impacts may be associated with a prior petroleum
release from the tanks in the vault; however, groundwater flow modeling indicates this well is
hydraulically upgradient of the vault. Additional petroleum impacts were not identified in
wells and soil borings surrounding the vault, indicating substantial subsurface impacts are
not present associated with this vault.

e Urban fill material including ash and cinders were identified at the Site, primarily in the top 3-
ft of the soil column. Samples of this material were analyzed for SVOCs and metals;
however, concentrations of targeted compounds were not identified above NYCRR Part 375
SCOs.

3.3 Preliminary Shallow Bedrock Groundwater Study completed by LaBella dated
October 2018

This study was completed based on the identification of elevated concentrations of TCE and other
chlorinated solvents in overburden soil and groundwater at the Site. The objective of this study was
to determine if these impacts have descended into shallow bedrock groundwater and the rock matrix
itself.



A

This preliminary investigation consisted of the advancement of three (3) shallow bedrock
groundwater monitoring wells to the east, west and south of the building. Wells to the west and
south of the building were advanced in the right-of-ways (sidewalks) in close proximity to the
overburden groundwater monitoring wells which had identified the highest concentrations of TCE.
Bedrock was encountered between 23.2-ft to 24.0-ft bgs in the three (3) well locations. Wells were
designated BW-01 through BW-03 installed as open rock wells into the top 10-ft of competent
bedrock, with the exception of well BW-03. Although well BW-03 was cored to 10-ft into bedrock,
due to the low competency of the rock much of the core was lost back into the well during drilling,
causing the sample interval of BW-03 to be limited to the top 6-ft of bedrock in this area.

During well installation, rock cores were examined, screened with a PID capable of measuring VOC
concentrations in ppb and rock quality designations (RQDs) were calculated. Following installation
and development, bedrock wells were sampled using low-flow methodology for target compound list
(TCL) and NYSDEC Commissioner Policy 51 (CP-51) list VOCs. In addition to the groundwater
samples, samples of the bedrock itself were submitted for laboratory analysis of these same
parameters. Although New York State comparison criteria do not exist for bedrock, these samples
were collected to determine CVOC levels in the rock matrix itself and thus the potential for back
diffusion following groundwater remediation. Two (2) rock samples were collected from each
corehole at two separate depths in an effort to delineate the extent of contamination within bedrock,
if present. Samples were biased towards the top of bedrock and in areas of fractures.

The following conclusions were made based on the results of the Preliminary Shallow Bedrock
Groundwater Study:

e Although CVOCs were detected in groundwater within wells BW-01 and BW-02, substantial
CVOC concentrations were only identified in well BW-03, located to the west of the Site
building. Concentrations of TCE and cis-1,2-dichloroethene were identified at 7,200 ug/I and
1,000 ug/I, respectively in BW-03. Overburden well SBMW-07 advanced in the immediate
vicinity of BW-03 previously identified total VOCs at concentrations between approximately
10,500 ug/L and 29,000 ug/L.

e RQD values varied widely between the three (3) wells. RQDs calculated in the top 5-ft of
each rock section were 72.5%, 97.5% and 30% in wells BW-01, BW-02 and BW-03,
respectively. The poor rock competency identified in well BW-03 could explain the apparent
contaminant infiltration into bedrock in this area indicated by the substantial levels of CVOCs
in this bedrock well.

e |n addition to TCE impacts, one (1) petroleum-related VOC (benzene) was identified at a
concentration slightly above its respective NYCRR Part 703 groundwater standard in bedrock
well BW-02. Benzene and methyl-tert butyl ether, which was identified at a concentration
below the NYCRR Part 703 groundwater standard in well BW-01, are typically associated with
gasoline. The source of these compounds in bedrock groundwater at the Site is unknown but
could be associated with nearby historical gasoline filling stations.

e (CVOCs were not identified above laboratory detection limits in any of the bedrock samples
which the exception of 1,2-dichloroethane in BW-01 (24.7-24.9 ft bgs) and methylene
chloride in all six (6) bedrock samples. It should be noted methylene chloride is utilized in
laboratory analytical procedures and may not be a result of Site contaminants. Methylene
chloride was also detected in the blank sample. At this time, it does not appear that any of
the targeted CVOCs observed in other sample media have infiltrated into the bedrock matrix.
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Remedial Investigation

The cumulative investigation work performed during the LaBella 2018 Phase Il ESA, the LaBella
2018 Preliminary Bedrock Shallow Groundwater Study and the Remedial Investigation identified four
(4) areas of concern at the Site. These areas are listed below:

AOC 1 - CVOC Impacts

AOC 2 - Building Materials Containing Radiation

AOC 3 - USTs and Petroleum-Related Impacts

AOC 4 - Miscellaneous Discrete Impacts (RIGP-06, SS-COMP-1, RIMW-02, RIMW-04, RIMW-
17, RIBW-D)

The contaminants of concern at the Site included high levels of PCE and TCE and their associated
breakdown products in groundwater and soil; residual radiological materials associated with building
materials and prior Site operations; low-level petroleum related compounds in groundwater from
multiple sources; metals and pesticide impacts to soil; and, metals, SVOC, PCB, and additional VOC
impacts in groundwater.

AOC #1: Widespread CVOC impacts were identified in soil, groundwater, bedrock and
bedrock groundwater at Site. The precise source of impacts is unknown; however, impacts
are most likely associated with former manufacturing operations that may have released
solvents including TCE and PCE to the subsurface. A summary of the AOC #1 impacts are
included on Figure 3A. As noted in Section 3.5 below, an IRM was implemented for AOC #1
that has reduced CVOC impacts to the subsurface. In addition, a sub-slab depressurization
system (SSDS) is being installed at the site building to mitigate the potential soil vapor
intrusion (SVI) for the CVOC impacts. Although this report discusses and selects an
alternative for AOC #1, the selected alternative has been implemented, but is included for
discussion purposes only.

AOC #2: Apparent thoriated sand suspected to have been used in prior Site operations was
identified in two (2) areas at the Site: in a sump on the first floor of the Site building and in a
small area on the wooden floor on the third floor of the building. In addition, building
materials with radiation were identified at other locations throughout the building. The Fire
brick and tiles located in the basement and first floor, respectively, are considered naturally
occurring radioactive materials (NORM) due to production of the materials, thus exempt from
NYS regulations. A summary of the AOC #2 impacts are included on Figure 3B. As noted in
Section 3.5 below, an IRM was implemented for AOC #2 that included the removal and
disposal of the third floor wooden floor boards and debris in the first floor sump. In addition,
the fire brick was also removed and the sump was filled with concrete as the sump was
constructed with apparent NORM material. The floor tile on the first floor will be covered by a
layer of cement. As noted in Section 3.5 below, an IRM was implemented for AOC #2 that
has mitigated radioactive materials at the site. Although this report discusses and selects
and alternative for AOC #2, the selected alternative has been implemented, but is included
for discussion purposes only.
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AOC #3: Concentrations of petroleum-related compounds were identified in overburden soil
and groundwater, as well as bedrock groundwater in AOC #3 throughout the Site. The
petroleum impacts appear to be attributed two (2) USTs on-Site and past spills associated
with ASTs in the former tank vault under the sidewalk south of the Site that was connected to
the Site Building basement. A summary of the AOC #3 impacts are included on Figure 3C.

As noted in Section 3.5 below, the ASTs and the two (USTs) have been removed from the site
and associated petroleum impacted soil as part of the Draft Interim Site Management Plan
(ISMP) that was implemented to facilitate site development. One confirmation soil sample
collected from the northern UST removal that exceed the Restricted Residential Use SCOs
and the residual impacts will be managed under the existing site cover system. Although this
report discusses and selects and alternative for AOC #3, the selected alternative has been
implemented, but is included for discussion purposes only.

AOC #4: Miscellaneous discrete impacts to soil and groundwater appear to be associated
with urban fill materials, historical manufacturing activities and/or leaking potable water on
Site. Impacts appear to extend from the surface into shallow soils and in overburden and
bedrock groundwater. Pesticides and metals concentrations in soil and metals, PCBs and
SVOC concentrations in groundwater will be evaluated as part of the RAA. It should be noted
that PFAS contamination was identified in groundwater above limits in the new January 2020
NYSDEC guidance titled Guidelines for Sampling and Analysis of PFAS (PFAS Guidance)
which was issued following approval of the Remedial Investigation Report (RIR). Groundwater
PFAS samples were analyzed in wells throughout the Site during the Remedial Investigation
(RI); however elevated concentrations were only identified in well RIMW-11. Specifically,
concentrations of PFOA (11.9 ppt) and PFOS (10.7 ppt) slightly exceed the NYSDEC 10- ppt
level indicating further assessment may be warranted and PFBA (153 ppt) exceeds the
NYSDEC 100 ppt threshold indicating a potential need for further assessment. As previously
stated, these compounds were not detected above NYSDEC PFAS Guidance values in
groundwater elsewhere on Site. A summary of the AOC #4 impacts are included on Figure
3D.

PFOS was detected in the composite surface soil SS-COMP-01 at O-2-inches bgs at a
concentration of 2 parts per billion (ppb) exceeding the NYSDEC June 2019 protocols for
PFOA and PFOS. The NYSDEC had requested SPLP in the conditional approval letter for the
RIR dated November 5, 2019 based on the concentration exceeding their limit of 1 ppb at
the time of the report. SPLP PFAS testing was completed on January 17, 2020 which
indicated that the total combined concentrations of PFOA (2.2 ng/L) and PFOS (15.1 ng/L)
was 17.3 nanograms per liter (ng/L) or ppt which remains below the 70 ppt limit for the
combined PFOA and PFOS concentration referenced in the NYSDEC Conditional Approval
Letter for the RIR based on the previous PFAS protocol. The concentrations of PFOS and
PFOA individually and combined also remain below the new January 2020 NYSDEC PFAS
Guidance, which indicates that soil exhibiting SPLP results above 70 ppt for PFOS or PFOA
individually or combined should be evaluated during the cleanup phase. Refer to Table 3.4
for a summary of PFAS SPLP results. Refer to Appendix 6 for the laboratory analytical report
for PFAS SPLP testing.

Interim Remedial Measures and Draft Interim Site Management Plan Activities

The Rl identified four (4) AOCs as summarized in Section 3.4 and listed below:

AOC #1 (aka RAOC #1) - CVOC Impacts
AOC #2 (aka RAOC #2) - Building Materials Containing Radiation
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e AOC #3 (aka RAOC #3) - USTs and Petroleum-Related Impacts
e AOC #4 (aka RAOC #4) - Miscellaneous Discrete Impacts (RIGP-06, SS-COMP-1, RIMW-02,
RIMW-04, RIMW-17, RIBW-D)

An Interim Remedial Measure (IRM) Work Plan was developed for AOC #1 (CVOC Impacts) and AOC
#2 (Building Materials Containing Radiation), and a Sub-Slab Depressurization (SSDS) Work Plan
was developed to mitigate soil vapor intrusion (SVI) from VOC impacts at the Site, and a Draft ISMP
was developed to manage the removal of USTs and associated petroleum related impacts at the Site
during development. The IRM Work Plan, SSDS Work Plan, and Draft ISMP were developed and
implemented to minimize the potential for further spread of contaminants and to facilitate timely
Site development activities. Work completed as part of the IRM Work Plan, SSDS Work Plan, and
Draft ISMP will be documented in a Construction Completion Report (CCR) and/or Final Engineering
Report (FER).

Based on the Rl investigation results and the Site development activities, an Interim Remedial
Measures Work Plan (IRMWP) dated August 2019 describes the proposed IRMs for RAOC #1 and
RAOC #2 and approved on November 5, 2019. [Note: RAOC #1 and RAOC #2 are the same as AOC
#1 and AOC #2, respectively.] Additional detail regarding the remedial measures for RAOC #1 was
provided in the IRM RAOC#1 Design Document dated January 7, 2020 and approved on February 7,
2020. The Work Plan proposed the following remedial measures:

RAOC #1

In-situ chemical oxidation (ISCO) was implemented as an IRM for overburden CVOC impacts. This
IRM consisted of the injection of permanganate (e.g., sodium permanganate) in the overburden
within the southwestern portion of the Site Building which is the inferred source of CVOCs in soil and
groundwater. One (1) round of injection was completed to date as part of this IRM. Groundwater
monitoring is being performed to assess the effectiveness of the IRM and to determine the need for
subsequent injections. The need for subsequent injections and/or long-term monitoring will be
detailed in the Site Management Plan.

The IRM for RAOC #1 consisted of the installation of approximately seventeen (17) overburden and
nine (9) bedrock treatment wells within the southwestern portion of the Site Building on the ground
level (i.e., first floor). Overburden treatment wells were be spaced approximately 12 to 16-feet apart
and extended to the top of bedrock (approximately 20-21.5-ft below the current finished floor).
Installation of the treatment system was completed by trenching and connecting piping beneath the
floor slab to an exterior access point to allow for additional injections, if required. While this IRM was
designed to treat overburden CVOC impacts, it is anticipated the treatment chemical will come into
contact with the top of bedrock and may travel through bedrock fractures.
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Prior to the installation of the piping beneath the floor, approximately 5,400-pounds (Ibs) of the In-
Situ Chemical Oxidation (ISCO) treatment chemical, sodium permanganate (“RemOx® L") was
applied into the seventeen (17) overburden treatment wells. Groundwater performance monitoring
was conducted from monitoring wells located upgradient, within the groundwater plume, and
downgradient from the treatment area. An evaluation of the performance of the sodium
permanganate indicated it was effective in reducing overall source area CVOC concentrations in the
groundwater. For example, samples collected from within source area monitoring wells indicated
TCE concentrations had reduced from a baseline concentrations of 13,000 ug/I in well RIMW-16 to
4,400 ug/l in well RIMW-16R (Note: RIMW-16R was installed as a replacement well since well RIMW-
16 was destroyed) and were not detected above the laboratory method limit in wells RIMW-19S and
RIMW-19D. Table 17.2 summarized remaining groundwater impacts and graphs included in
Appendix 7 summarizes CVOC concentration in groundwater prior to and subsequent to the
application of the treatment chemical.

Remedial work completed as part of RAOC #1 will be documented in a construction completion
report (CCR).

A sub-slab depressurization system (SSDS) has been installed at the site building to mitigate the
potential soil vapor intrusion (SVI) for the RAOC #1 CVOC impacts. The construction of the SSDS in
anticipated to be completed in August. The installation and operations of the SSDS will be
documented in the FER.

RAOC #2

Radiation was identified during the RI by Austin Master Services (AMS) at discrete building areas.
Elevated gamma count rate levels above background were identified in four (4) areas within the
building; clay tile at the southwestern portions of the first floor, southwest portion of the third floors
wooden floor boards, the fire brick in the basement, and the sump in the northeastern portion of the
first floor. The Fire brick located in the basement and clay tiles on the first floor, respectively, are
considered naturally occurring radioactive materials (NORM) due to production of the materials, thus
exempt from NYS regulations and not included as part of the IRM. A summary of the RAOC #2
impacts are included on Figure 3B. An IRM was implemented for AOC #2 that included the removal
and disposal of the third floor wooden floor boards and debris in the first floor sump. In addition, the
fire brick was also removed and the sump was filled with concrete as it was determined by AMS to be
constructed with NORM. The first floor clay tile will be covered by a layer of cement.

Remedial work completed as part of RAOC #2 will be documented in a CCR and/or FER.

Based on the Rl investigation results and the Site development activities, a Sub-Slab
Depressurization Work Plan (dated June 18, 2020) was designed to mitigate potential soil vapor
intrusion within the Site building. An addendum to the June 18, 2020 was submitted on January 20,
2020 and approved on February 7, 2020.
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Due to subsurface CVOC impacts to soil and groundwater at the Site, the Work Plan proposed to
retro-fit an SSDS across the entire Site building footprint during renovation activities. Two (2)
separate systems were installed; one (1) in the basement and one (1) on the ground level.
Permanent and temporary pressure field extension (PFE) points will be installed to monitor the
effectiveness of the SSDS to depressurize the building slab. The SSDS has been installed with the
exception of the fans, alarms, and manometers. The remaining components will be installed in
August 2020.

Remedial work completed as part of RAOC #2 will be documented in the FER.

As part of the Draft ISMP activities, seven (7) ASTs and the two (2) USTs have been removed from
the site and associated accessible petroleum impacted soil that was encountered during the
removal of the USTs. Confirmation soil samples collected from the southern and northern UST
excavations met the Restricted Residential Use SCOs, with the exception of one sample collected
from the northern UST excavation. This exceedance will be managed under the existing soil cover for
the area.

The removal of the ASTs and the southern UST was documented in a CCR and the removal of the
northern UST will be documented in the FER as part of RAOC #3.

3.6 Qualitative Human Health Exposure Assessment

The Qualitative Human Health Exposure Assessment has been completed in accordance with DER-
10 Appendix 3B (NYSDOH Qualitative Human Health Exposure Assessment). The Qualitative
Exposure Assessment is presented for on-Site exposures and off-Site exposures and is based on
data obtained from as well as activities completed during the Remedial Investigation, IRM
Implementation and implementation of the Draft ISMP. An exposure assessment was completed as
part of the Remedial Investigation this exposure assessment is updated based on activities
completed prior to this RAA/RAWP.

Exposure pathways have been evaluated as five (5) elements. This exposure assessment includes
contaminants at the Site that are above the NYCRR Part 375 Restricted Residential Use criteria
which is the planned use of the Site. However, some locations have concentrations of contaminants
above Unrestricted Use as well and these are also documented throughout the report.

1. Source of Contamination - Sources of contamination vary by AOC and are summarized below.

a. AOC #1- CVOC Impacts- Although the exact source is unknown, the source of impacts
for this AOC is likely attributable to the historical manufacturing operations within the
building at the Site. Wastewater or product containing TCE and other CVOCs may have
been released to drains sumps, or through leaking pipes, releasing the contaminants
to the subsurface.

b. AOC #2- Building Materials Containing Radiation- Although the exact source is
unknown, some impacts were consistent with thoriated sands which were potentially
used during the historical manufacturing of glass lenses. Thoriated sands may have
been release to drains and collected in the sump on the ground floor. Building
materials including the floor tile and fire bricks with low-level radiation are a result of
naturally occurring radioactive material from production of the products.

10
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AOC #3- USTs and Petroleum-Related Impacts- The source of petroleum related
impacts in soil and groundwater on-Site appear to be the result of multiple potential
sources. Northeastern petroleum impacts appear to be a result of either spills during
filling or leaking associated with a nearby UST. Other impacts at the Site could be the
result of spills or leaking associated with USTs on Site and/or prior releases associated
with the tanks and tank vault that existed south of the Site building beneath the
sidewalk along Avenue D. Additional petroleum impacts were caused by a spill in
November, 2019 from the UST located immediately east of the Site building. Residual
petroleum product remained in the underground storage tank that leak into the ground
and into the basement of the Site building.

AOC #4- Miscellaneous Impacts- The source of soil impacts for this AOC appears to be
from materials leftover from the demolition of buildings that once occupied the Site as
well as potential on-Site disposal of materials associated with historical manufacturing
activities at the Site. Fill identified elsewhere on-Site may contain elevated levels of
similar compounds. Metals impacts in groundwater are likely the result of turbidity in
groundwater samples and not representative of actual groundwater conditions. High
turbidity in groundwater samples can result in elevated metals due to the digestion
process as part of the analytical analysis procedure. The source of SVOCs in one
location in groundwater appear to be a result of elevated turbidity in the well. The
source of PCBs in groundwater in the southeastern corner of the Site may be related
to former manufacturing operations at the Site. The VOCs (other than CVOCs) in
groundwater may be a result of a leaking water pipe or other possible source.

2. Environmental Media and Transport Mechanisms - Affected media at the Site includes soil,
groundwater, and soil vapor. Transport mechanisms include transport via groundwater, soil
gas, or erosion of surface soil.

a.

AOC #1- CVOC Impacts- Media affected by AOC #1 include soil, overburden
groundwater, bedrock groundwater and soil vapor. Impacts associated with the AOC
can migrate via groundwater and adsorb to soils along the migration path or migrate
via infiltration of water further into the subsurface. Wind and stormwater erosion have
the potential to transport soil elsewhere on the Site of off-Site; however, CVOC impacts
are located in deeper soils and have not been identified in surface soils at
concentrations of concern and thus this is not considered a likely transport
mechanism. Additionally the top 2-ft of soil for the majority of the Site, with the
exception of the northeastern area adjacent to Roycroft Drive, was removed and
replaced with crushed stone as documented in Site Development CCR, further
reducing potential for erosion of soils. CVOC impacts have the potential to volatilize
and migrate by soil gas into indoor air in the Site building or off-Site buildings through
cracks or holes in building slabs. Treatment of CVOCs in soil and groundwater was
began as part of the IRM implementation which have reduced groundwater impacts;
however, impacts remain. The CVOC impacts have migrated off-Site to the south, west
and northwest and are summarized further in the off-Site exposure assessment. A
SSDS has been designed and installed in the Site building during redevelopment to
mitigate potential soil vapors that may enter the Site Building; however, the system is
not yet operational and will be fully described in the FER when it is complete.

11
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b. AOC #2- Building Materials Containing Radiation- Affected media at the Site included

building materials as well as sand and debris on wood and concrete surfaces within
the Site building. Screening for radioactivity in soils and in the exterior of the building
did not identify elevated radioactivity. As a result of the IRM Implementation, floor
boards and the first floor sump containing elevated levels of radiation were
remediated; therefore eliminating chances for exposure. Additionally, boiler brick
containing naturally occurring radioactive material (NORM) was also disposed of off-
Site. It should be noted that areas of NORM remain at the Site in clay tiles on the first
floor; however, according to the Austin Master Services and the NYSDEC these do not
pose a health risk. As such, this exposure pathway no longer exists.

AOC #3- USTs and Petroleum-Related Impacts- Media affected by AOC #3 includes soil,
overburden groundwater and bedrock groundwater. Impacts associated with the AOC
can migrate via groundwater and adsorb to soils along the migration path and within
the smear zone. Wind and stormwater erosion have the potential to transport soils;
however, impacts were not identified in surface soil at concentrations of concern.
Additionally the top 2-ft of soil for the majority of the Site, with the exception of the
northeastern area adjacent to Roycroft Drive, was removed and replaced with crushed
stone as documented in Site Development CCR, further reducing potential for erosion
of soils. VOCs impacts have the potential to volatilize and migrate by soil gas into
indoor air in the Site building through cracks or holes in the building slab. The southern
and northern USTs have both been removed. The removal of the Southern UST was
described in the CCR and the removal of the Northern UST will be described in the FER.
A SSDS has been designed and installed in the Site building during redevelopment to
mitigate potential soil vapors that may enter the Site Building; however, the system is
not yet operational and will be fully described in the FER when it is complete.

AOC #4- Miscellaneous Impacts- The media affected by AOC #4 include soil,
groundwater and soil vapor. Wind and stormwater erosion have the potential to
transport surface soil elsewhere on the Site or off-Site. However, the top 2-ft of soil for
the majority of the Site, with the exception of the northeastern area adjacent to
Roycroft Drive, was removed and replaced with crushed stone as documented in Site
Development CCR, further reducing potential for erosion of soils. PFAS in surface soil
(0-2-inches) in the northeastern portion of the Site also have to the potential to migrate
to deeper soils or groundwater via groundwater infiltration into the surface.
Groundwater impacts may move with the general flow of groundwater to the northwest.
VOCs impacts have the potential to volatilize and migrate by soil gas into indoor air in
the Site building through cracks or holes in the building slab.

3. Point of Exposure- Points of exposure are direct contact with impacted subsurface material,
surface soils or soil gas

a.

AOC #1- CVOC Impacts- Points of exposure for AOC #1 are contact with affected soil,
groundwater, and soil vapor. Groundwater at the Site is not utilized for consumption;
however, soil, groundwater and/or soil vapor may be encountered during subsurface
work (i.e., excavations, construction, etc.). Soil vapor could also migrate into the Site
building. A SSDS has been designed and installed in the Site building during
redevelopment to mitigate potential soil vapors that may enter the Site Building;
however, the system is not yet operational and will be fully described in the FER when
it is complete.

12
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b. AOC #2- Building Materials Containing Radiation- This exposure route has been

eliminated and therefore there is no point of exposure.

AOC #3- USTs and Petroleum-Related Impacts- Points of exposure for AOC #3 are
contact with affected soil, groundwater, and soil vapor. Groundwater at the Site is not
utilized for consumption; however, soil, groundwater and/or soil vapor may be
encountered during subsurface work (i.e., excavations, construction, etc.). Soil vapor
could migrate into the Site building. A SSDS has been designed and installed in the
Site building during redevelopment to mitigate potential soil vapors that may enter the
Site Building; however, the system is not yet operational and will be fully described in
the FER when it is complete.

AOC #4- Miscellaneous Impacts- Points of exposure for AOC #4 are contact with
affected soil, groundwater, and soil vapor. Groundwater at the Site is not utilized for
consumption; however, subsurface soil and groundwater may be encountered during
subsurface work (i.e., excavations, construction, etc.). Surface soils may be contacted
directly. Soil vapor could migrate into the Site building. A SSDS has been designed and
installed in the Site building during redevelopment to mitigate potential soil vapors that
may enter the Site Building; however, the system is not yet operational and will be fully
described in the FER when it is complete.

4. Route of Exposure- Routes of exposure include direct contact, ingestion and/or inhalation of
impacted media.

a.

AOC #1- CVOC Impacts- Routes of exposure to impacted soil and groundwater include
direct contact and/or ingestion of contaminated subsurface material. If dust is made
during subsurface work, contaminated particulate or volatiles could be inhaled. Routes
of exposure to soil vapor include direct inhalation via vapor intrusion. A SSDS has been
designed for the Site Building and will be installed during redevelopment to mitigate
potential soil vapors that may enter the Site Building. The SSDS will be installed and
operating prior to building occupancy. A Site Management Plan will be put in place to
manage potential exposure to impacted soil and groundwater.

AOC #2- Building Materials Containing Radiation- This exposure route has been
eliminated and therefore there is no route of exposure.

AOC #3- USTs and Petroleum-Related Impacts- Routes of exposure to impacted soil
and groundwater include direct contact and/or ingestion of contaminated subsurface
material. If dust is made during subsurface work, contaminated particulate could be
inhaled. Routes of exposure to soil vapor include direct inhalation. A SSDS has been
designed for the Site Building and will be installed during redevelopment to mitigate
potential soil vapors that may enter the Site Building. The SSDS will be installed and
operating prior to building occupancy. A Site Management Plan will be put in place to
manage potential exposure to impacted soil and groundwater.

AOC #4- Miscellaneous Impacts- Routes of exposure to impacted soil and groundwater
include direct contact and/or ingestion of contaminated subsurface material. If dust is
made during subsurface work, contaminated particulate could be inhaled. Routes of
exposure to soil vapor include direct inhalation. A Site Management Plan will be putin
place to manage potential exposure to impacted soil and groundwater.

13
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5. Receptor Population- Receptor populations include on-Site workers. The Site is currently
vacant; however, it is being developed with apartments.

a.

AOC #1- CVOC Impacts- Receptor populations to impacted subsurface soil and
groundwater include Site workers who may conduct subsurface work (i.e., building
construction, utility installation, etc.). Site workers may also encounter soil vapor
impacts; however, the Site building currently is well ventilated with routes for any soil
vapor to escape rather than accumulate in indoor air. A SSDS has been designed and
installed in the Site Building to mitigate potential soil vapors from entering the Site
building. The SSDS will be operating prior to building occupancy and described in the
FER. A Site Management Plan will be put in place to manage potential exposure to
impacted soil, groundwater and soil vapor.

AOC #2- Building Materials Containing Radiation- This exposure route has been
eliminated and therefore there is no receptor population.

AOC #3- USTs and Petroleum-Related Impacts- Receptor populations to impacted
subsurface soil and groundwater include Site workers who may conduct subsurface
work (i.e., building construction, utility installation, etc.). Site workers may also
encounter soil vapor impacts; however, the Site building currently is well ventilated
with routes for any soil vapor to escape rather than accumulate in indoor air. A SSDS
has been designed and installed in the Site Building to mitigate potential soil vapors
from entering the Site building. The SSDS will be operating prior to building occupancy
and described in the FER. A Site Management Plan will be put in place to manage
potential exposure to impacted soil, groundwater and soil vapor.

AOC #4- Miscellaneous Impacts- Receptor populations to impacted soil and
groundwater include Site workers who may conduct subsurface work (i.e., building
construction, utility installation, etc.). Site workers may also encounter soil vapor
impacts; however, the Site building currently is well ventilated with routes for any soil
vapor to escape rather than accumulate in indoor air. A SSDS has been designed and
installed in the Site Building to mitigate potential soil vapors from entering the Site
building. The SSDS will be operating prior to building occupancy and described in the
FER. A Site Management Plan will be put in place to manage potential exposure to
impacted soil, groundwater and soil vapor.

Based on the on-Site Exposure Assessment and due to the fact the Site is currently vacant there is
currently no significant risk to human health; however exposure pathways do exist. An Interim Site
Management Plan is currently in place to manage impacts during any subsurface construction work.
Note that redevelopment of the Site includes restoration of an existing Site building to convert to a
multi-family residential building. A SSDS has been installed in this building to prevent potential
exposure via soil vapor intrusion and will be activated prior to residential occupancy. Earthwork
associated with redevelopment has been and will continue to be completed in accordance with the
Draft ISMP or future SMP and will be documented in a separate report. Remaining contaminants and
potential exposure pathways will be considered in the Remedial Alternatives Analysis in Section 6.0.

Exposure pathways have been evaluated as five elements. The BCP applicant is a Volunteer and as
such any future off-Site investigation and remediation activities are not the responsibility of the BCP

applicant.
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1. Contaminant Source- Contaminant sources appear to vary by AOC and are summarized below.

a.

AOC #1- CVOC Impacts- Although the exact source is unknown, the source of impacts
for this AOC is likely attributable to the historical manufacturing operations within the
building at the Site. Wastewater or product containing TCE and other CVOCs may have
been released to drains sumps, or through leaking pipes, releasing the contaminants
to the subsurface. CVOCs have been identified off-Site during the Phase Il ESA and
during the Preliminary Shallow Bedrock Groundwater Study.

AOC #2- Building Materials Containing Radiation- Although the exact source is
unknown, some impacts were consistent with thoriated sands which were potentially
used during the historical manufacturing of glass lenses. Thoriated sands may have
been release to drains and collected in the sump on the ground floor. Building
materials including the floor tile and fire bricks with low-level radiation are a result of
naturally occurring radioactive material from in the production of the products and
therefore are not considered an exposure concern. Areas of elevated radioactivity
appear to isolated occurrences associated with the building and do not appear to be
moving off-Site.

AOC #3- USTs and Petroleum-Related Impacts- The source of petroleum related
impacts in soil and groundwater on-Site may be the result of multiple potential sources.
Northeastern petroleum impacts appear to be a result of either spills during filling or
leaking associated with a nearby UST. Other impacts at the Site could be the result of
spills or leaking associated with USTs on Site and/or prior releases associated with the
tanks and tank vault that existed south of the Site building beneath the sidewalk along
Avenue D. Benzene impacts may be related to nearby historical gasoline filling stations.
Petroleum related compounds were not detected above groundwater quality standards
or Unrestricted Use SCOs off-Site; however the potential exists for impacts to move off-
Site.

AOC #4- Miscellaneous Impacts- The source of soil impacts for this AOC appears to be
from materials leftover from the demolition of buildings that once occupied the Site as
well as potential on-Site disposal of materials associated with historical manufacturing
activities at the Site. Although soil impacts exceed Unrestricted Use SCOs, they did not
exceed Restricted Residential Use SCOs; however fill identified elsewhere on-Site may
contain elevated levels of similar compounds. Metals impacts in groundwater are likely
the result of turbidity in groundwater samples and not representative of actual
groundwater conditions. High turbidity in groundwater samples can result in elevated
metals due to the digestion process as part of the analytical analysis procedure. The
source of SVOCs in one location in groundwater maybe a result of releases associated
with the tank vault or elevated turbidity in the well. The source of PCBs in groundwater
in the southeastern corner of the Site may be related to former manufacturing
operations at the Site. The VOCs (other than CVOCs) in groundwater may be a result of
a leaking water pipe or other possible source.
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2. Environmental Media and Transport Mechanisms-

a.

AOC #1- CVOC Impacts- Media affected by AOC #1 include soil, bedrock, soil vapor and
groundwater. Impacts associated with the AOC can migrate via groundwater and
adsorb to soils along the migration path or migrate with infiltration of water further into
the subsurface. Significant concentrations of CVOCs have already migrated off-Site as
documented in groundwater samples from SB-MW-7, SB-MW-14, SB-MW-15, and BW-
03. Injection of sodium permanganate in the source area as part of the IRM
implementation has reduced concentrations however, impacts remain. Wind and
stormwater erosion mechanisms are not considered a significant concern based on
the location and depth of the CVOCs in the subsurface. CVOCs can volatilize and
migrate by soil gas. Although off-Site soil gas testing is not required as part of the BPC
for a Volunteer, it is likely that soil gas with CVOCs could be present beneath off-Site
structures. Soil gas beneath off-site structures will be addressed by the NYSDEC.

AOC #2- Building Materials Containing Radiation- Media affected included building
materials, sand and debris within the building that has been remediated as part of the
IRM implementation. Additionally, screening completed on the exterior of the Site
building and soils on-Site did not indicate elevated radioactivity. As such, it is unlikely
building materials containing radiation were transported off-Site based on their
locations inside the building above a concrete slab. As such, this exposure pathway
has been eliminated.

AOC #3- USTs and Petroleum-Related Impacts- Media affected by AOC #3 includes soil,
soil vapor groundwater. Impacts associated with the AOC can migrate via groundwater
and adsorb to soils along the migration path and within zone in which groundwater
levels fluctuate. Impacts do not appear to have moved off-Site based on testing
completed in the Phase Il ESA, Preliminary Shallow Bedrock Groundwater Study,
Remedial Investigation, and IRM Implementation documented in a CCR. Wind and
stormwater erosion have the potential to transport soils in the northeastern quadrant
of the Site; however, due to contaminant depths these mechanisms are not considered
a significant concern. The top 2-ft of soil for much of the Site was removed and
replaced with 2-ft of crushed stone as described in the Site development CCR reducing
erosion concerns traveling off-Site. VOCs impacts have the potential to volatilize and
migrate by soil gas; however off-Site soil gas testing is not required as part of the BPC
for a Volunteer.

AOC #4- Miscellaneous Impacts- The media affected by AOC #4 include soil and
groundwater. Wind and stormwater erosion have the potential to transport soils;
however, impacts were not identified in surface soil at concentrations of concern.
Although soil impacts exceed Unrestricted Use SCOs, they did not exceed Restricted
Residential Use SCOs. Groundwater impacts may move with the general flow of
groundwater to the northwest; however no metals or SVOC testing in groundwater was
completed off-Site and the concentrations on-Site are not representative of a
significant concern. Chloroform was detected at an elevated concentration
hydraulically upgradient of the Site during the Phase Il ESA; however no VOCs other
than CVOCs were detected at elevated concentrations off-Site.
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3. Point of Exposure-

a.

AOC #1- CVOC Impacts- Exposure via direct contact with soil or groundwater would be
unlikely outside of construction activities that include subsurface work and potentially
groundwater that enters basement sumps in off-Site buildings. SVl is potentially a point
of exposure off-Site based on groundwater impacts documented to extend off-Site.

AOC #2- Building Materials Containing Radiation- Materials associated with radiation
do not appear to be moving off-Site. As such, there is no off-Site point of exposure.

AOC #3- USTs and Petroleum-Related Impacts-If contaminants were to migrate off-Site,
exposure via direct contact with soil or groundwater would be unlikely outside of
construction activities that include subsurface work. SVI could potentially be a point of
exposure off-Site.

AOC #4- Miscellaneous Impacts- Points of exposure for AOC #4 are contact with
affected soil and groundwater. Contact with soil and groundwater would be unlikely
outside of construction activities that include subsurface work. SVI could potentially be
a point of exposure. Off-Site evaluation of soil vapor is not required for a Volunteer in
the BCP.

4. Route of Exposure- Off-Site route of exposure is direct contact with soil direct contact or
ingestion of groundwater that moves off-Site, or inhalation of soil vapor.

a.

AOC #1- CVOC Impacts- Routes of exposure to impacted soil and groundwater include
direct contact and/or ingestion of contaminated subsurface material. If dust is
generated during subsurface work, contaminated particulate could be inhaled. Routes
of exposure to soil vapor include direct inhalation. In addition, construction work in
the right-of-way could also encountered soil and groundwater and be a concern for
direct contact and/or inhalation.

AOC #2- Building Materials Containing Radiation- Impacts from this AOC do not appear
to be migrating off-Site; as such, there does not appear to be an off-Site exposure
potential to impacted media associated with this AOC.

AOC #3- USTs and Petroleum-Related Impacts- If impacted media did move off-Site the
route of exposure would be direct contact, ingestion, and/or inhalation during
subsurface construction activities. If dust is generated during subsurface work,
contaminated particulate could be inhaled. Routes of exposure to soil vapor include
direct inhalation.

AOC #4- Miscellaneous Impacts- If the impacts from this AOC migrate off-Site the route
of exposure would be direct contact, ingestion, and/or inhalation during subsurface
construction activities. Routes of exposure to soil vapor include direct inhalation.

Note that drinking water in the City of Rochester is supplied by a reservoir located
approximately 25 miles south of the Site which is supplemented by water from Lake Ontario
supplied by the Monroe County Water Authority. Groundwater in the City of Rochester is not
used as drinking water.
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5. Receptor Population- The receptor population off-Site associated with any on-Site sources
include workers who could come into contact with subsurface soil or groundwater and
individuals that may be affected by groundwater or soil vapor

a.

AOC #1- CVOC Impacts- Potential receptors include construction workers if subsurface
work near the Site was to occur. Homeowners or tenants of nearby homes or buildings
could potentially be receptors due to SVI or groundwater contact from basement
sumps.

AOC #2- Building Materials Containing Radiation- Impacts from this AOC do not appear
to be migrating off-Site; as such, there are no off-Site receptor populations.

AOC #3- USTs and Petroleum-Related Impacts- If impacts from this AOC were to
migrate with groundwater potential receptors include construction workers if
subsurface work near the Site was to occur. Homeowners or tenants of nearby homes
could potentially be receptors due to SVI. There do not appear to be concentrations of
significance migrating off-Site from this AOC.

AOC #4- Miscellaneous Impacts- If impacts from this AOC were to migrate with
groundwater potential receptors include construction workers if subsurface work near
the Site was to occur. Homeowners or tenants of nearby homes could potentially be
receptors due to SVI. There do not appear to be concentrations of significance
migrating off-Site from this AOC

Based on data generated during the Remedial Investigation and previous studies, CVOC-
contaminated soil and groundwater is located off-Site at concentrations of concern. Although a
completed exposure pathway was not documented, it is possible that a completed exposure pathway
could exist. Soil gas beneath off-site structures will be addressed by the NYSDEC.

41

Conceptual Site Model

This section details the Conceptual Site Model as developed from information obtained during
Remedial Investigation and pre-BCP testing. AOCs from the Remedial Investigation are shown on
Figures 3A through 3D and include the following:

RAOC #1- CVOC Impacts

RAOC #2- Building Materials Containing Radiation

RAOC #3- USTs and Petroleum Impacts

RAOC #4- Miscellaneous Discrete Impacts (RIGP-06, SS-COMP-1, RIMW-02, RIMW-04, RIMW-
17, RIBW-D)

Note: As indicated above, IRMs have been implemented for AOC #1 and AOC #2 and the USTs and
petroleum impacts associated with AOC #3 have been remediated.
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RAOC #1 -CVOC Impacts

Although a specific source has not been identified, CVOC impacts appear to be associated with
historical manufacturing operations within the building at the Site. Prior to chemical treatment in
April 2020, the highest concentrations of CVOCs in soil and groundwater on-Site were located
beneath the building at the Site. TCE was detected in soil from RIBW-A at concentrations up to 98
mg/kg and in groundwater from RIMW-18 at up to 46,000 ug/I. The highest CVOC concentrations
detected during the investigations in groundwater are located directly south of the Site building (SB-
MW-04). As previously discussed, the Site was utilized for optical lens manufacturing, printing and
photographic mount manufacturing from the 1900s to at least the mid-1970s. Historical
manufacturing processes during this timeframe often utilized solvents such as TCE or PCE for
equipment degreasing and the impacts in the southwestern portion of the Site are likely a result of
release to the subsurface via compromised drains/piping based on the location and depths
identified as part of the investigations.

In general, CVOC impacts have been identified in the saturated zone soils and groundwater. CVOC
concentrations in vadose zone soil have been generally below NYSDEC SCOs with the exception of
RIBW-A (6.5-ft bgs). Prior to chemical treatment, the highest concentrations of soil and groundwater
impacts at the Site were located beneath the Site building and specifically in the southwest portion
of the building with the worst-case impacts identified in the immediate vicinity of a pipe trench and
ceramic floor tiled area on the first floor within the southwestern portion of the Site building. A
section of the pipe trench did not have a solid bottom and thus this structure could have provided a
conduit for chemicals directly to the subsurface; however, field observations did not encounter
impacted soil in this area as part of the Rl (i.e., no staining, odors or elevated PID readings). The
trench extends into an area of ceramic floor tiling which was also in the immediate vicinity of worst-
case impacts. Areas with ceramic floor tiling often utilized wet operations and this area may have
utilized solvents during manufacturing operations.

Based on the data obtained through the various pre-BCP investigations and the RI, a source of
CVOCs is present in the soil and groundwater beneath the building at the Site and this source has
migrated vertically and laterally. Vertically the source has migrated from the soil and into the
overburden groundwater, bedrock matrix and bedrock groundwater. Laterally, CVOCs have migrated
off-Site to the south and to the west/northwest of the source area

As summarized in Section 3.5, an IRM for RAOC #1 was implemented that included the injection of
permanganate (e.g., sodium permanganate) in the overburden within the southwestern portion of
the Site Building which is the inferred source of CVOCs in soil and groundwater. One (1) round of
injections was completed to date as part of this IRM.

The IRM for RAOC #1 consisted of the installation of approximately seventeen (17) overburden and
nine (9) bedrock treatment wells within the southwestern portion of the Site Building on the ground
level (i.e., first floor). Overburden treatment wells were be spaced approximately 12 to 16-feet apart
and extended to the top of bedrock (approximately 20-21.5-ft below the current finished floor).
Installation of the treatment system was completed by trenching and connecting piping beneath the
floor slab to an exterior access point to allow for additional injections, if required. While this IRM was
designed to treat overburden CVOC impacts, it is anticipated the treatment chemical will come into
contact with the top of bedrock and may travel through bedrock fractures.
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Prior to the installation of the piping beneath the floor, approximately 5,400-pounds (Ibs) of the In-
Situ Chemical Oxidation (ISCO) treatment chemical, sodium permanganate (“RemOx® L") was
applied into the seventeen (17) overburden treatment wells. Groundwater performance monitoring
was conducted from monitoring upgradient, within the groundwater plume, and downgradient from
the treatment area. An evaluation of the performance of the sodium permanganate indicated it was
effective in reducing overall source area CVOC concentrations in the groundwater. For example, TCE
concentrations of monitoring wells within the source area had reduced from a baseline
concentrations of 13,000 ug/I in well RIMW-16 to 4,400 ug/l and were not detected above the
laboratory method limit in wells RIMW-19S and RIMW-19D.

A sub-slab depressurization system (SSDS) has been installed at the site building to mitigate the
potential soil vapor intrusion (SVI) for the RAOC #1 CVOC impacts. The construction of the SSDS in
anticipated to be completed in August 2020 that includes installing the alarms and manometer as
initiating the system

RAQOC #2 - Building Materials Containing Radiation

Materials with elevated gamma count rate levels above background were identified during the
radiological survey conducted by AMS. Floor clay tiles on the ground floor with elevated count rates
appear to be a result of NORM used in the production of some tiles. Radiation in firebrick appears to
also be NORM from materials used in production. Materials on the third floor appear to be consistent
with “thoriated sands” based on samples collected. Thorium was sometimes used in the production
of glass lenses. The source of elevated count rates in the sump is unknown; however, it is possible
thoriated sand may have drained to the sump and settled on the bottom. As described in Section
3.5, the impacted materials previously located on the third floor of the building and within the sump
have been removed. In addition, the fire brick was also removed and the sump was filled with
concrete as it contained NORM materials. The first floor clay tile will be covered by a layer of
cement.

RAOC #3- USTs and Petroleum-Related Impacts

During the RI, petroleum-related compounds were detected above applicable SCGs in several areas
throughout the Site as described below:

Northeastern Petroleum-Related Impacts - During the Rl an apparent fill port was identified
in the northeastern corner of the Site (refer to Figure 3C). PID readings, odors and visual
observation of a petroleum-water mixture was identified in the apparent fill port. A boring
and well, RIGP-11/RIMW-11, was advanced in the vicinity of the tank and elevated PID
readings, petroleum odors and staining was observed in soil at approximately 12.5-ft bgs.
Several petroleum related compounds were detected in soil above Unrestricted Use and
Protection of Groundwater SCOs and one compound, 1,2,4-trimethylbenzene, was detected
above Restricted Residential Use SCOs. Additionally, petroleum related VOCs including 1,2,4-
trimethylbenzene, naphthalene, and n-propylbenzene were detected in groundwater in
RIMW-11 above Groundwater Quality Standards.
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As described in Section 3.5, this UST and associated petroleum impacted soil were removed
from the Site in July 2020. Confirmation soil samples were collected from the remedial
excavation and did not detect concentrations of chemicals of concern above the Restricted
Residential Use SCOs with the exception of one sample collected at the north sidewall. The
residual impacted soil will be managed under the soil cover system. The removal
information will be provided in the FER.

Southern Petroleum-Related Impacts - The southern petroleum impacts appear to consist of
two different areas/sources:

1.) A fill port was identified during the Remedial Investigation which was later found to be
connected to a 1,000 gallon UST located adjacent to the east of the Site building
(refer to Figure 3C). Borings advanced during the Remedial Investigation did not
encounter impacted soils in proximity to the UST. On November 7, 2019 a fuel oil odor
was noted in the building. LaBella discovered approximately 6-inches of water in the
former boiler pit within the basement with less than 1-inch of apparent fuel oil floating
on top of it. Based on this discovery, Spill #1907970 was opened with the NYSDEC.
The water was removed prior to closing the tank in December 2019 including the
removal of 39.04 tons of petroleum impacted soil. Confirmation soil samples
collected from the tank removal were not detected at concentrations above the
Restricted Residential Use SCOs.

2.) ASTs in the former vault south of the Site appear to have resulted in some nuisance
petroleum impacts to shallow soils based on a boring advanced within the former AST
vault. Additional borings advanced in proximity to the AST vault did not encounter
impacted soils as such the former ASTs do not appear to have represented a
significant source of impacts to soil. It is possible that impacts have entered the
groundwater affecting the nearby well SB-MW-04; however, impacts appear to be
limited in extent as other nearby wells do not have elevated levels of petroleum
related compounds. As noted in Section 3.5, these ASTs were removed in 2019 and
the vault was filled with concrete.

Additional Petroleum-Related Impacts -Low-level benzene concentrations were detected in
three (3) bedrock wells (RIBW-B, RIBW-C and BW-02) and (2) overburden wells (RIMW-14 and
RIMW-15). The two (2) overburden wells are located in the northwestern portion of the Site
Building. Bedrock wells RIBW-B and RIBW-C are located north of the Site building and BW-02
is located immediately east of the Site Building. These bedrock groundwater impacts may be
attributed to the USTs on-Site or historical activities associated with Site operations however
the exact source of these impacts is unknown. These VOC and SVOC petroleum impacts are
anticipated to degrade over time due to natural attenuation that will limit off-site migration.

RAQOC #4- Miscellaneous Discrete Impacts (RIGP-06, SS-COMP-1, RIMW-02, RIMW-04, RIMW-17,
RIBW-D)

Several soil and groundwater samples were collected during the Rl which showed apparent isolated
impacts of various contaminants, as summarized below.
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Soil: The following samples detected concentrations of chemicals of concern above the Unrestricted
Use SCO: One (1) metal, lead, was detected in RIGP-06 (2-5-ft bgs) at 118 mg/kg, one (1) pesticide,
4,4’-DDT, was also detected in soil sample RIGP-06 (2-5-ft bgs), and one (1) pesticide, dieldrin was
detected in a composite surface soil sample collected from the northeastern portion of the Site,
designated as SS-COMP-01, from O- 2-inches bgs. These samples were identified in soils containing
urban fill materials. Concentrations detected were above Unrestricted Use SCOs but below Restricted
Residential SCOs. Fill material mixed with soil appears to be present throughout the Site in isolated
locations at depths ranging from O-ft to 5-ft bgs. Urban fill materials are often associated with
elevated metals concentrations but can also be associated with pesticides. These fill materials may
be the result of on-Site disposal during historical industrial and manufacturing operations as well as
demolition of buildings that previously occupied the Site. The use of fill material was common in
urban environments in the early and mid-1900’s.

Groundwater: VOCs (other than the CVOCs identified above), as well as several SVOCs, metals, and
PCBs were detected in groundwater at the Site above applicable SCGs. These are summarized
below:

e SVOCs - Several SVOCs, more specifically PAHs, were identified in groundwater in well RIMW-
17 above Groundwater Quality Standards. RIMW-17 was installed in the southwestern
portion of the Site Building. These impacts appear to be isolated and elevated PAHs were not
detected in soil collected below the water table from RIGP-17(RIMW-17). PAHs typically
adhere to the soil matrix and are not readily soluble in water. As such, the detection of PAHs
in groundwater may be a result of the elevated turbidity noted during sampling rather than a
representative concentration in the groundwater.

o Metals - Metals were detected in all five (5) groundwater samples above SCGs. Metals
detected above SCGs include aluminum, iron, magnesium, manganese, and sodium and may
be naturally occurring. Metals in groundwater are not anticipated to be related to Site
contaminants. It should be noted that groundwater samples were turbid and the elevated
concentrations of metals may be a result of sediment in the groundwater samples as
opposed to dissolved metals in groundwater. All of the overburden groundwater samples
collected had turbidities of greater than 50 NTU despite proper development and low-flow
sampling procedures. As such, the metals concentrations are likely not representative of
dissolved metals in groundwater.

e VOCs (other than CVOCs identified above) - VOCs including acetone and chloroform were
detected above Groundwater Quality Standards. Chloroform was primarily identified
groundwater in wells in the southeastern quadrant of the Site including RIMW-02, SB-MW-
16, SB-MW-10 and RIBW-D. During Site redevelopment, a pipe in the basement of the Site
was found to be leaking potable water into the basement. Chloroform is a potential
byproduct of water chlorination. As such, impacts identified at the Site may be a result of
potable water entering the subsurface through the leaking basement pipe. Acetone was
detected in bedrock groundwater in well BW-02 above Groundwater Quality Standards and
appears to be an isolated occurrence. Acetone may have been utilized during historical
manufacturing or industrial operations at the Site as a solvent for cleaning or other purposes;
however, the exact source of acetone is unknown. It should also be noted that acetone is a
common laboratory contaminant.
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PCBs - RIMW-08 detected PCBs in overburden groundwater at a concentration exceeding
Groundwater Quality Standards. PCBs tend to adhere to soil particles rather than dissolve in
water and were not detected elsewhere at the Site. The elevated concentration of PCBs
appears to be an isolated occurrence. Although the source is unknown, PCBs may be a result
of elevated turbidity in groundwater or from historical manufacturing operations at the Site.

Nature and Extent of Contamination

The Nature and Extent of Contamination is based on the cumulative investigation work performed
during the LaBella 2018 Phase Il ESA, the LaBella 2018 Preliminary Bedrock Shallow Groundwater
Study and the Remedial Investigation.

The contaminants of concern at the Site include high levels of PCE and TCE and their associated
breakdown products in groundwater and soil, radiation associated with building materials, low-level
petroleum related compounds in groundwater from multiple sources, metals and pesticide impacts
to soil and metals, SVOC, PCB, and additional VOC impacts in groundwater. The Nature and Extent
of Contamination is discussed per AOC below.

AOC #1.: Widespread CVOC impacts were identified in soil gas, soil, groundwater, bedrock
and bedrock groundwater at Site. The source of impacts is unknown; however, impacts are
most likely associated with former manufacturing operations that may have released
solvents including TCE and PCE to the subsurface.

AOC #2: Building materials with radiation were identified in several locations throughout the
building. Fire brick and tiles located in the basement and first floor, respectively, are
considered NORM due to production of the materials, thus exempt from NYS regulations.

AOC #3: Concentrations of petroleum-related compounds were identified in overburden soil
and groundwater, as well as bedrock groundwater in AOC #3 throughout the Site. The
petroleum impacts appear to be attributed two (2) USTs on-Site and past spills associated
with ASTs in the former tank vault under the sidewalk south of the Site that was connected to
the Site Building basement. USTs and the residual petroleum impacts will be assessed in a
RAA.

AOC #4: Miscellaneous discrete impacts to soil and groundwater appear to be associated
with urban fill materials, historical manufacturing activities and/or leaking potable water on
Site. Impacts appear to extend from the surface into shallow soils and in overburden and
bedrock groundwater.

51

Future Use of the Site

The site development included renovations to the existing building which is in the process of being
converted into apartment units. There is no commercial space. The Site will be connected to all of
the typical utilities including electrical, power, public water, natural gas, and sewer (combined). A

copy of the Site Development Plan is included in Appendix 1.
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Remedial Goals

The objective of this RAA is to identify, evaluate and select remedies to address the contamination
identified by the RIl. As defined in NYSDEC DER-10 (Section 4.0) and DER-31, remedial alternatives
will be evaluated based on the following criteria:

1.

10.

Overall Protection of Public Health and the Environment: This criterion evaluates the ability of
each remedial alternative to protect public health and the environment during or subsequent
to implementation of the alternative.

Compliance with SCGs: This criterion evaluates whether each remedial alternative will
ultimately result in compliance with the applicable, relevant or appropriate SCGs, to the extent
practicable.

Long-Term Effectiveness and Permanence: This criterion evaluates if each remedial
alternative is effective and permanent in the long-term after implementation (e.g., potential
rebound of groundwater contamination). In the event that residual impacts will remain as part
of the alternative, then the risks and adequacy/reliability of the controls are also evaluated.

Reduction of Toxicity, Mobility, or Volume with Treatment: This criterion evaluates of the ability
of each remedial alternative to reduce the toxicity, mobility and volume of site contamination.
In addition, the reversibility of the contaminant destruction or treatment is evaluated.

Short-Term Impact and Effectiveness: This criterion evaluates the potential short-term adverse
environmental impacts and human exposures during construction and/or implementation of
an alternative or remedy.

Implementability: This criterion evaluates each remedial alternative based on its suitability,
implementability at the specific site, and availability of services and materials that will be
required.

Cost: This criterion evaluates the capital, operation, maintenance, and monitoring costs for
each remedial alternative. The estimated costs are presented on a present worth basis.

Land Use: This criterion evaluates of the current, intended and reasonably anticipated future
use of the Site and its surroundings, as it relates to an alternative or remedy, when unrestricted
levels would not be achieved. The Land Use Evaluation is included as Appendix 2.

Community Acceptance: This criterion will be evaluated after the public review of the remedy
selection process.

Green Remediation: This criterion considers all environmental effects of remedy
implementation and incorporates alternatives that minimize the environmental footprint of
cleanup actions.
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5.3 Remedial Action Objectives

The general remedial goal for sites in the NYS Brownfield Cleanup Program is to eliminate or mitigate
significant threats to the public and the environment posed by the Site. The identified sources of
contamination at the Site have been or will be eliminated or mitigated to a condition acceptable to
the NYSDEC under the BCP using appropriate remedial technologies, engineering controls (ECs), and
institutional controls (ICs).

Based on the information presented in the preceding sections, the remedial action objectives
(RAOs) for the site include:

Groundwater RAOs

RAOs for Public Health Protection
e Prevent ingestion of groundwater containing contaminant levels exceeding drinking
water standards.
e Prevent contact with, or inhalation of, volatiles emanating from contaminated
groundwater.

RAOs for Environmental Protection
e Restore ground water aquifer, to the extent practicable, to pre-disposal/pre-release
conditions.
e Prevent the discharge of contaminants to surface water.
e Remove the source of ground or surface water contamination.

Soil RAOs

RAOs for Public Health Protection
e Prevent ingestion/direct contact with contaminated soil.
e Prevent inhalation of, or exposure to, contaminants volatilizing from contaminated
soil.

RAOs for Environmental Protection
e Prevent migration of contaminants that would result in groundwater or surface water
contamination.

e Prevent impacts to biota due to ingestion/direct contact with contaminated soil that
would cause toxicity or bioaccumulation through the terrestrial food chain.

Soil Vapor RAOs

RAOs for Public Health Protection
e Mitigate impacts to public health resulting from existing, or the potential for, soil
vapor intrusion into buildings at a site.

5.4 Standards, Criteria, and Guidelines

This section identifies the Standards, Criteria and Guidelines (SCGs) for the Site. The SCGs identified
are used in order to quantify the extent of contamination at the Site that requires remedial work
based on the cleanup goal. The SCGs to be utilized for comparison are identified below:
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Soil SCGs:

e 6 NYCRR Part 375-6.8(b) Restricted Use Soil Cleanup Objectives (SCOs) for Restricted
Residential Use

e 6 NYCRR Part 375-6.8(b) Restricted Use Soil Cleanup Objectives (SCOs) for Protection of
Groundwater

Groundwater SCGs:
¢ NYCRR Part 703 Groundwater Standards

e Technical and Operational Guidance Series (TOGS) 1.1.1 Water Quality Standards and
Guidance Values

5.5 Brownfield Cleanup Track

Four (4) cleanup tracks are available for consideration at BCP sites. Track 1 cleanups achieve
conditions that allow for Unrestricted Use, achieve Unrestricted Use SCOs in the soil component of
the remedy, and do not rely on implementation of site use restrictions or long-term ICs or ECs. The
requirements for Cleanup Tracks 2, 3, and 4 have provisions that consider limitations on
current/planned uses and likely future uses for sites:

e Track 2 allows for restricted use with generic soil cleanup objectives (SCOs) based on the
intended use of the property-residential, restricted residential (single family houses not
allowed), commercial, or industrial;

e Track 3 allows for restricted use with modified SCOs based on the same uses described in
track 2 above;

e Track 4 allows for restricted use with site-specific soil cleanup objectives, where the shallow
exposed soils must meet the generic SCOs used for track 2 above.

In Tracks 2 and 3, long-term ICs and ECs are permissible for media other than soil. ICs and ECs are
allowed as part of the soil component of the remedy only in the short-term and only to provide
protection of public health and the environment during the implementation and operation of
remedial measures designed to achieve applicable SCOs. Track 4 provisions allow for the use of
long-term ICs and ECs to address all contaminated media. This RAA concludes that Track 4
provisions are most appropriate for the Site, and the remedial alternatives that are evaluated in the
RAA are amenable to the cleanup requirements of Track 4. The RAA also includes evaluation of
remedial alternatives that may be capable of meeting the requirements of Track 1. The Track 1
alternative is evaluated, as required by Part 375, in the event that the remedy selected by the
Department is not included in the Department's current list of approved presumptive remedies.

The Site IRMs were completed under a BCP “Track 4” cleanup scenario, which is based on a
Restricted Residential site use and which allows the application of ECs and ICs.
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6.0 REMEDIAL ALTERNATIVES ANALYSIS

This section develops the remedial alternatives being considered for addressing the Remedial AOCs
(RAOCs) identified for the Site. For each RAOC, an alternative that will result in Unrestricted Use
(Track 1) was evaluated as required by the BCP regulations, as well as the no action alternative and
alternatives for Track 4. The alternatives are evaluated for the remediation of Site conditions
identified during the Rl as they existed prior to the implementation of the IRMs. The
recommendations from this evaluation, however, take into account the IRMs that have been
completed to date (see Section 5.0 for detail). Specifically, the following RAOCs are included in the
assessment:

RAOC #1 - CVOC Impacts

RAOC #2 - Building Materials Containing Radiation

RAOC #3 - USTs and Petroleum-Related Impacts

RAOC #4 - Miscellaneous Discrete Subsurface Impacts (RIGP-06, SS-COMP-1, RIMW-02,
RIMW-04, RIMW-17, RIBW-D)

6.1 Preliminary Screening of Alternatives

Site remedial technologies and approaches were pre-screened on the basis of feasibility,
applicability to the environmental conditions and remedial action objectives for the Site, and cost
effectiveness. Remedial methods, technologies and approaches considered in this pre-screening
process were included on the basis of LaBella’s past experience with remedial work involving similar
site characteristics and contaminants. Both proven and innovative technologies were considered
since the Site had more than one impacted media and more than one contaminant “class,”
combinations of technologies were considered to form a single remedial approach. Several
methodologies were ruled out and others were selected for further evaluation.

Table 6.1
Initial Screening of Remedial Alternatives
General Remedial Remedial Technology | Selected for Explanation
Scenario Further

Evaluation

(The remedy for RAOC #1 has already been implemented)

No action None No action will not meet any
of the criteria.

Institutional and SSDS and Long Term | Yes High implementability and

Engineering Controls | MNA. (no site cover effective to reduce exposure

and Monitored system is included to on-site CVOCs. Annual

Natural Attenuation since it is proposed implementation is feasible

(MNA) under RAOC #4) but would not reduce CVOCs
at the Site.

Physical Treatment Excavation No Impacted soil beneath the

building would have to be
removed to remove the
source of contamination at
the Site. Implementability
would be difficult to the
presence of the existing
building above the impacts,
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General Remedial
Scenario

Remedial Technology

Selected for
Further
Evaluation

Explanation

the depth of impacts and the
need to remove bedrock.

In-Situ Treatment

Enhanced
Bioremediation

Yes

Can be implemented, but
may take several years (10-
20 years) and several
additional applications of
treatment chemical to
reduce CVOCs in soil and
groundwater with high
concentrations. Can be used
as a treatment option as a
polishing phase once high
levels of source area CVOCs
have been reduced in soil
and groundwater. Revised to
included polishing

Electrical Resistance
Heating

No

Can be implemented and is
effective, but would be
extremely costly for the
development.

Chemical Oxidation
and SSDS (SSDS is
not a treatment
system, but would be
needed to mitigate
potential SVI
concerns)

Yes

Can be implemented within
interior with little disturbance
during renovation of Site
building and may take
several years and multiple
injections to significantly
reduce CVOCs in soil and
groundwater.

Containment

(The remedy for RAOC #2 has already been implemented)

No action

Sheet Pile Wall

None

No

No

Not practicable as it would
be extremely costly and
vibration during installation
could damage adjacent
structures.

No action will not meet any
of the criteria.

Physical Treatment

Containment

Yes

Can be easily implemented
but could affect
redevelopment and future
use of the Site.

Removal/Extraction

Yes

(The remedy for RAOC #3 has already been implemented)

Can be implemented and
would permanently remove a
source of impacts at the Site.

Engineering Controls

Term Monitoring

No action None No No action will not meet any
of the criteria.
Institutional and Cap/ Cover, Long No High implementability and no

specific equipment required.
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General Remedial
Scenario

Remedial Technology

Selected for
Further
Evaluation

Explanation

Annual implementation is
feasible. Would not
remediate source of impacts
or soil and groundwater.

Physical Treatment

Excavation

Yes

Removal of tanks and
impacted soil would remove
the source of contamination
at the Site. Can be easily
implemented.

Tank Closure

Yes

Tank closure in place would
remove source of petroleum
impacts but would leave
moderate to high residual
impacts remaining at the
Site.

In-Situ Treatment

Enhanced
Bioremediation

No

Can be implemented to
remove soil and groundwater
contamination but may take
several years and several
additional applications of
treatment to reduce
chemicals of concern.

Bioremediation

No action None No No action will not meet any
of the criteria.
Institutional and Cap/ Cover, Long Yes High implementability and no
Engineering Controls | Term Monitoring specific equipment required.
Annual implementation is
feasible.
Physical Treatment Excavation of Source | Yes Removal of source area soil
area soil and and impacted groundwater
Groundwater will likely reduce subsurface
Extraction impacts at the Site and Site
Cover will contain residual
contamination at the Site.
Implementability would be
difficult at some locations
due the existing building.
In-Situ Treatment Enhanced No Can be implemented within

the exterior of the Site
building, but may take
several years (10-20 years)
and several additional
applications of treatment
chemical to reduce
chemicals of concern in soil
and groundwater and may
be an excessive cost.
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6.2 Evaluation of Alternatives

This alternatives analysis evaluates three (3) remedial alternatives for each RAOC. Since the
alternatives are evaluated separately for each RAOC there are some tasks which overlap each

analysis (e.g., reporting, etc.). Based on this, the alternatives are initially evaluated separately, but
the total cost and scope for the selected remedies will be adjusted for the final selected site wide
remedial approach (refer to Sections 10.0 and 11.0). The following alternatives were evaluated for
use at the Site.

Please note that the selected alternatives for RAOC #1, RAOC #2, and RAOC #3 have already been
addressed as part of the NYSDEC approved IRM or Draft Interim Site Management Plan as detailed
in Section 3.5. The remedial alternative discussion for RAOC #1, RAOC #2, and RAOC #3 are only
included for show objectives, expectations, and items that were evaluated to meet the requirements
of the BCP and remedy for the site. As such, the alternative analysis below discusses RAOC #1,
RAOC #2, and RAOC #3 as they have not been implemented.

Track 1 Cleanup (Unrestricted Use): An alternative assessing Unrestricted Use for the Site was
assessed. This alternative would require that historical fill and subsurface soil impacts be
removed from the Site. This would require demolition of the building (including removing
radiation containing materials) and remove petroleum storage tanks as well. Implementation
of Alternative #1 for each RAOC will result in the removal of all soil and fill material with impacts
identified above Unrestricted Use SCOs. The Track 1 alternative would require an excavation
area of approximately 0.48 acres or 21,000 sq ft and would include all areas of surface and
subsurface fill and soil sample that exceed Unrestricted Use SCOs. It is assumed impacted fill
and soil material is present to depths on average up to 20 feet (ft) below the ground surface
(bgs). In addition, the top 10 feet of bedrock would be removed to address impacts to
groundwater. The total volume of fill material to be removed for a Track 1 Cleanup is
approximately or 15,555 cubic yards (cy) of soil and fill and approximately 7,500 cubic yards
of bedrock. This alternative will require structural reinforcement (e.g., shoring, sheet piling) to
prevent damage to adjacent streets, sidewalks, and utilities. A temporary dewatering system
would be installed and operated to manage deep excavations into the overburden groundwater
table. It is assumed 5 pumping wells would be installed across the Site and water would be
pumped at a total of 500 gallons per minute. Approximately 1 million gallons of groundwater
would be removed.

Track 4 Cleanup (Restricted Residential): This alternative would address four (4) RAOCs:

o RAOC #1 - Treatment of source area CVOC impacted soil and groundwater using in-situ
chemical oxidation or monitored natural attenuation (MNA) with installation of SSDS.

o RAOC #2 - Removing or encapsulating building materials that contain elevated
radiation

o RAOC #3 - Closing USTs in place or removing the USTs and associated impacted soil.

o RAOC #4 - Installation of a site cover system or ex-situ groundwater treatment with site
cover system.
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The above alternatives would require institutional controls (ICs) and engineering controls (ECs)
and the subsurface soil and groundwater containing residual impacts would be left in place
that would be managed under the Site Management Plan (SMP).

e NoAction: The “no action” alternative is included as a baseline to evaluate alternatives. Under
this alternative, no remedial actions or monitoring activities would occur. No ICs or ECs to
manage contamination would be put in place.

The three (3) above mentioned alternatives were evaluated for each RAOC and are listed below.

6.3 Alternative #1 - Unrestricted Use Track 1 Cleanup

As required by the NYSDEC, Alternative #1 includes assessing Unrestricted Use for the Site. To
achieve this, Alternative #1 includes demolition of the building (including removal of radiation
containing materials), removal of USTs, and excavating fill material and soil that exceeds
Unrestricted Use SCOs and combines RAOC #1, RAOC #2, RAOC #3, and RAOC #4. The proposed
excavation areas shown on Figure 4 were determined based on soil samples that resulted in
compounds above Unrestricted Use SCOs and assumptions where impacts are present above the
Unrestricted Use SCOs may be present. Confirmatory soil samples would be collected in accordance
with DER-10 and soil will be removed until confirmatory soil samples are below Unrestricted Use
SCOs. The proposed excavation area would be approximately 21,000 sq ft to depths ranging from
the ground surface up to 25-ft bgs to meet Unrestricted Use SCOs. It is assumed impacted fill and
soil material is present to depths on average up to 20 ft bgs. The total volume of fill material to be
removed for a Track 1 Cleanup is approximately or 15,555 cy. Soil and fill material would be
disposed of as 28,000 tons of non-hazardous waste via contained-in determination. This alternative
will require structural reinforcement (e.g., shoring, sheet piling) to prevent damage to adjacent
streets, sidewalks, and utilities. A temporary dewatering system would be installed and operated to
manage deep excavation into the overburden groundwater table. It is assumed that up to 5 pumping
wells would be installed across the Site. Approximately 1 million gallons of groundwater would be
removed.

This alternative assumes two years of semi-annual monitoring and three additional years of annual
groundwater monitoring using passive diffusion bags (PDBs) at nine groundwater monitoring wells
(wells within excavations would be decommissioned and replaced following backfill). No IC and EC
would likely be required.

6.4 Track 4 Cleanup

Alternative #2 - In-Situ Chemical Oxidation

Alternative #2 for RAOC #1 will consist of the installation of approximately seventeen (17)
overburden and nine (9) bedrock treatment wells within the southwestern portion of the Site Building
on the ground level (i.e., first floor). Overburden treatment wells will be spaced approximately 12 to
16 ft apart. The anticipated overburden treatment volume is 2,800 square feet to depths of 6.5-21.5
ft bgs. The anticipated potential bedrock treatment volume is approximately 1,400 sq ft to depths of
21.5-31.5 ft bgs. Top of bedrock in this area of the Site is approximately 21.5 ft bgs. Refer to Figure
5 for RAOC #1 treatment areas.

31



A

Initially, approximately 5,400 pounds of sodium permanganate will be introduced via permanent
overburden treatment wells installed in the locations shown on Figure 5. The sodium permanganate
will be either gravity fed or pumped at a low pressure into the treatment wells. The Site Building is
being redeveloped into an apartment building; as such, treatment wells will be accessed through
horizontal piping that will be installed and routed beneath the floor to the eastern exterior of the Site
Building. If necessary, this will allow future treatments to take place via this horizontal piping into
the treatment wells without having to disrupt building occupants. Performance groundwater
monitoring will be conducted at 6 and 12 weeks subsequent to the injection then quarterly
monitoring for the first two years, then semi-annual monitoring for the next two years, then annual
monitoring from nine (9) wells. The sampling frequency and wells to be sampled are subject to
NYSDEC approval and will be detailed in the Site Management Plan (SMP)

The sodium permanganate would immediately begin to oxidize contaminants; however, the
contaminant rebound can occur following treatment as the chemical is utilized. As such, it is
anticipated that additional treatments with sodium permanganate and/or other treatment chemicals
may be warranted based on groundwater monitoring results.

This alternative would require the installation of a SSDS to mitigate potential soil vapor intrusion into
the Site building. This alternative would require ICs and ECs.

Alternative #3 — Monitored Natural Attenuation

Under this alternative, nine (9) groundwater monitoring wells would be sampled and analyzed for
VOCs to assess total VOC concentrations as well as select biodegradation indicators and
groundwater quality parameters which act as proxies for attenuation progress. Wells would be
sampled semi-annually for up 5 years, and annually for up to 25 additional years.

This alternative would require the installation of a SSDS to mitigate potential soil vapor intrusion into
the Site building. This alternative would require ICs.

Alternative #2 - Removal of Building Materials Containing Radiation

This would involve the removal and disposal of the ground floor sump and a small (3'x3’) third floor
area that had detectable levels of contamination distinguishable from background.
Decontamination of the surrounding areas will be completed as well as confirmation sampling to
confirm the areas were removed and decontaminated. Refer to Figure 6 for a summary of RAOC #2
removal areas. No ICs and ECs would likely be required for this alternative.

Alternative #3 — Encapsulation of Building Materials Containing Radiation

This alternative would be to encapsulate the ground floor sump and a small (3'x3’) third floor area
that had detectable levels of contamination distinguishable from background at the locations shown
on Figure 6. Decontamination of the surrounding areas will be completed as well as confirmation
sampling and/or screening to confirm the areas were decontaminated. This would involve placing
concrete or lead over these areas and follow-up monitoring to confirm it effectiveness. This
alternative would limit use of the building and ICs and ECs would be required.
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Alternative #2 — Removal of USTs and Associated Impacts to Soil

This alternative would involve the removal of USTs and associated petroleum related source area
impacts. The proposed tank removal locations are shown on Figure 7 and assumed associated
petroleum related impacts would be removed above the Restricted Residential Use SCOs.
Confirmatory soil samples would be collected in accordance with DER-10 and soil will be removed
until confirmatory soil samples are below the Restricted Residential Use SCOs or until the extent
feasible. The excavations will be backfilled with imported material approved by the NYSDEC for use.
No ICs and ECs would likely be required for this alternative. Residual petroleum related VOCs and
SVOCs are anticipated to degrade over time due to natural attenuation that will limit off-site
migration.

Alternative #3 — Closure of USTs In Place

This alternative would involve the closure of the USTs in place to remove the source of impacts
without the removal of associated petroleum related source area soil impacts. Not removing the
residual soil impacts around the USTs would likely continue to act as a source of contamination at
the Site. The site cover system would be installed over the residual subsurface impacts at the Site
(see RAOC #4 alternative). The installation of a site cover system is not included for RAOC #3, as it is
discussed and detailed for RAOC #4. Residual petroleum related VOCs and SVOCs are anticipated to
degrade over time due to natural attenuation that will limit off-site migration. This alternative would
require ICs and ECs.

Alternative #2 - Site Cover System

This alternative would involve a site cover system to be installed over the Site in areas that do not
meet the Restricted Residential Use SCOs. As discussed in Section 4.0, there are miscellaneous
areas of low concentration subsurface impacts present above the SCGs. The source of soil and
groundwater impacts for this RAOC appears to be from materials leftover from the demolition of
buildings that once occupied the Site as well as potential on-Site disposal of materials associated
with historical manufacturing activities at the Site. Although soil impacts exceed Unrestricted Use
SCOs, they did not exceed Restricted Residential Use SCOs; however fill identified elsewhere on-Site
may contain elevated levels of similar compounds. The site cover system would reduce the
possibility of exposure to the residual impacts and the SSDS installed under RAOC #2 would prevent
potential exposure to soil vapor intrusion. The proposed site cover system is shown on Figure 8 and
will consist of a minimum of 2 ft thick layer of soil or fill that meets the Restricted Residential SCOs
or an impervious cover (e.g. asphalt, concrete). This alternative would require ICs and ECs.
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Alternative #3 - Soil Removal, Ex-Situ Groundwater Treatment and Site Cover System

RAOC #4 identifies soil sample locations RIGP-06 and SS-COMP-1 as a remedial area of concern.
However, the samples submitted from these locations did not exceed the Restricted Residential Use
SCOs, as such, will not be evaluated for remediation under a Track 4 cleanup. Groundwater sample
locations RIMW-02, RIMW-04, RIMW-08, RIMW-17, and RIMW-D detected the following impacts
above Groundwater Quality Standards:

SVOCs - Several SVOCs, more specifically PAHs, were identified in groundwater in well RIMW-
17 above Groundwater Quality Standards. RIMW-17 was installed in the southwestern
portion of the Site Building. These impacts appear to be isolated and elevated PAHs were not
detected in soil collected below the water table from RIGP-17(RIMW-17). PAHs typically
adhere to the soil matrix and are not readily soluble in water. As such, the detection of PAHs
in groundwater may be a result of the elevated turbidity noted during sampling rather than a
representative concentration in the groundwater.

Metals - Metals were detected in all five (5) groundwater samples above SCGs. Metals
detected above SCGs include aluminum, iron, magnesium, manganese, and sodium and may
be naturally occurring and/or a result of the use of road salt for de-icing purposes on
adjacent roadways. Metals in groundwater are not anticipated to be related to Site
contaminants. It should be noted that groundwater samples were turbid and the elevated
concentrations of metals may be a result of sediment in the groundwater samples as
opposed to dissolved metals in groundwater. All of the overburden groundwater samples
collected had turbidities of greater than 50 NTU. As such the metals concentrations may not
be representative of dissolved metals in groundwater.

VOCs (other than CVOCs identified above) - VOCs including acetone and chloroform were
detected above Groundwater Quality Standards. Chloroform was primarily identified
groundwater in wells in the southeastern quadrant of the Site including RIMW-02, SB-MW-
16, SB-MW-10 and RIBW-D. During Site redevelopment, a pipe in the basement of the Site
was found to be leaking potable water into the basement. Chloroform is a potential
byproduct of water chlorination. As such, the elevated chloroform concentrations identified at
the Site may be a result of potable water entering the subsurface through the leaking
basement pipe. Groundwater monitoring as part of the IRM for RAOC #1 did not detect
chloroform at concentrations above the laboratory method detection limit. Acetone was
detected in bedrock groundwater in well BW-02 above Groundwater Quality Standards and
appears to be an isolated occurrence. Acetone may have been utilized during historical
manufacturing or industrial operations at the Site as a solvent for cleaning or other purposes;
however, the exact source of acetone is unknown. It should also be noted that acetone is a
common laboratory contaminant.

PCBs - RIMW-08 detected PCBs in overburden groundwater at a concentration exceeding

Groundwater Quality Standards. PCBs were not detected elsewhere at the Site. The elevated
concentration of PCBs appears to be an isolated occurrence.
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Alternative 3 for RAOC #4 would involve removal of approximately 10 tons of impacted soil at
boring/well locations RIGP-06, RIMW-02, SB-MW-16, SB-MW-10 and RIBW-D (followed by the
reinstallation of wells RIMW-02, SB-MW-16, SB-MW-10 and RIBW-D) and the removal of a limited
volume of groundwater from the area of wells RIMW-02, RIMW-04, RIMW-08, RIMW-17 and RIMW-D
via a pump and treat system to reduce chemical concentrations. It is estimated three confirmation
soil samples will be collected from each excavation for full site parameters. A 4 to 8 inch recovery
well would be installed adjacent to each well location (i.e. RIMW-02, RIMW-04, RIMW-08, RIMW-17
and RIMW-D) and approximately 5,000 gallons of groundwater would be removed from each
recovery well, treated, and discharged to the sewer under the proper municipal permitting.
Groundwater would be monitored from wells RIMW-02, RIMW-04, RIMW-08, RIMW-17, and RIMW-D
semi-annually for two years. It is assumed the spot soil removal coupled with the removal of
impacted groundwater will reduce the overall concentrations of chemicals of concern at AOC #4.

This alternative would involve a site cover system to be installed over the Site in areas that do not
meet the Restricted Residential Use SCOs (see Alternative #2). This alternative would require ICs
and ECs.

6.5 Alternative #4 - No Action

Alternative #4 combines RAOC #1, RAOC #2, RAOC #3, and ROAC #4. The “no action alternative” is
included as a baseline to evaluate alternatives. Under this alternative, no remedial actions or
monitoring activities would occur. No environmental easement would be recorded and no
institutional or engineering controls to manage contamination would be placed.

Remedial alternatives detailed in Section 7.0 were evaluated based on the following criteria with the
exception of community acceptance which cannot be evaluated prior to initiating a public comment
period. Note that although the SCGs determined in the Rl report indicate Unrestricted Use SCOs are
applicable, it is anticipated that future development will be consistent with Restricted Residential
Use.

Protection of human health and the environment
Compliance with SCGs

Reduction of toxicity, mobility, or volume
Short-term effectiveness

Long-term effectiveness

Implementability

Cost

Land use

Community acceptance

Green remediation
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7.1  Alternative #1 Analysis for Track 1 Unrestricted Cleanup

Description
Alternative #1 includes assessing Unrestricted Use for the Site. . To achieve this, Alternative #1

includes demolition of the building (including removal of radiation containing materials), removal of
USTs, and excavating fill material and soil that exceeds Unrestricted Use SCOs, removes the top 10
feet of bedrock and combines RAOC #1, RAOC #2, RAOC #3, and RAOC #4. Refer to Section 6.3 for
additional details.

This remedial scenario assumes that all site soil meets unrestricted Use SCOs and groundwater
contamination has been reduced below the NYSDEC groundwater standards. As such, no ICs or ECs
and further monitoring would be required.

Assessment

This alternative will be protective to human health and the environment because it will remove the
source of impacts and surface and subsurface soil impacts from the Site, thus reducing potential
exposures. The removal of the soil impacts and pumping of groundwater will likely significantly
reduce the CVOCs in groundwater. SCGs will be met with this alternative as surface soil
concentrations will meet Unrestricted Use SCOs. There is the potential that short term impacts may
be encountered during the remedy due to the large area, but would be controlled by the Community
Air Monitoring Plan and Health and Safety Plan. On-site toxicity, mobility, and volume of
contaminated soil will be reduced because contaminated soils would be permanently removed from
the Site. In the short-term and long-term, this alternative will be effective by permanently removing
impacted soils. This alternative would be feasible, but very costly. This alternative would be
consistent with land use as it will meet Restricted Residential Use criteria. This alternative is not
considered “green” due to the contributions of impacted soil to landfills and increased truck traffic
for hauling of materials from the Site and to the landfill and imported materials to the Site.

A detailed cost summary is included in Table 7.1.

S U =N T=To 0= 011 2= | O X3 AT $ 5,603,628
Estimated Annual Cost (YEAr 1-30) ...cciceieerierieeriiereteseeeceecseeessesssessneesseeseeseesnsenns $0
Estimated Total Present WOIrth COSt......cuiuveeeiirremssirmemsssirmenssssmsensssrmenssssrsensssseens $ 5,603,682

7.2 RAOC #1 - CVOC Impacts Track 4 Cleanup

Description

Alternative #2 for RAOC #1 will consist of the installation of approximately seventeen (17)
overburden and nine (9) bedrock treatment wells within the southwestern portion of the Site Building
on the ground level (i.e., first floor) and installation of an SSDS. Initially, approximately 5,400
pounds of sodium permanganate will be introduced via permanent overburden treatment wells
installed in the locations shown on Figure 5. Future treatments to take place via this horizontal
piping into the treatment wells without having to disrupt building occupants and will be based on
performance groundwater monitoring. Well will be screened from above the water table all the way to
the bedrock to allow for treatment of overburden soils as well as groundwater. Refer to Section 6.4.1
for additional detail.
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Assessment

This alternative will be protective to human health and the environment because it will reduce the
source of subsurface soil and groundwater impacts at the Site, thus reducing potential exposures.
SCGs will be met with this alternative as subsurface soil concentrations will likely be reduced to meet
Restricted Residential Use SCOs. There is the potential that short term impacts may be encountered
during the remedy due to the large area, but would be controlled by the Community Air Monitoring
Plan and Health and Safety Plan. On-site toxicity, mobility, and volume of contaminated soil will be
reduced because source area contaminated soil and groundwater will be treated at the Site. In the
short-term and long-term, this alternative will be effective by permanently reducing concentrations of
impacted CVOCs in soil and groundwater. This alternative would be feasible, but relatively costly.
This alternative would be consistent with land use as it will meet Restricted Residential Use criteria.
This alternative may be considered “green” due to the lack of the contribution of impacted soil to
landfills and minimal increased truck traffic for hauling of materials from the Site and to the landfill
and imported materials to the Site.

A detailed cost summary is included in Table 7.2.1.

Estimated Capital COSt ...t s s re e s e e e e s nnne e e e s $ 531,231

Estimated Annual Cost (YEAr 1-30) ...ceviicvcieriicieiee e cere s cceees s see e s sne s s $ 159,840

Estimated Total Present Worth CoSt..........uucccmmmmimiiiccismeeeesesssssssseeeseesssnns $ 691,071
Description

Under this alternative, nine (9) groundwater monitoring wells would be sampled and analyzed for
VOCs to assess total VOC concentrations as well as select biodegradation indicators and
groundwater quality parameters which act as proxies for attenuation progress. Wells would be
sampled semi-annually for up 5 years, and annually for up to 25 additional years.

This alternative would require the installation of a SSDS to mitigate potential soil vapor intrusion into
the Site building. This alternative would require ICs and ECs.

Assessment

This alternative would be protective to human health and the environment in the long-term because
concentrations of contaminants are expected to continue to decline. This RAOC is beneath the Site
building and; therefore, human exposure is not a concern as long as the floor slab is undamaged and
engineering controls are put in place with an SSDS. This alternative would not significantly result in
a reduction in toxicity, mobility, and volume of contaminants in this location in the short and long
term. This alternative is not anticipated to provide significant harm to the environment and is
considered “green”. This alternative would not be costly and can be easily implemented due to the
lack of ground intrusive work and negligible disruptions to Site operations.

A detailed cost summary is included in Table 7.2.2.

Estimated Capital COSt ...t e e eanr e e e snr e s e nne e e s enneeas $ 112,930
Estimated Annual Cost (YEAr 1-30) ..ccceeceeeeiieccieeeceee e e e e ecne e s e e re e e e e enee e $ 302,750
Estimated Total Present WOrth COSt........cuiiiiiimmmmmiiiiiccissmmee s ssssssssseeseesssnnns $ 443,180
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7.3 RAOC #2 - Building Materials Containing Radiation Track 4 Cleanup

Description

This would involve the removal and disposal of the ground floor sump and a small (3'x3’) third floor
area had detectable levels of contamination distinguishable from background. Decontamination of
the surrounding areas will be completed as well as confirmation sampling to confirm the areas were
removed and decontaminated. Refer to Figure 6 for a summary RAOC #2 removal areas. No ICs and
ECs would likely be required for RAOC #2.

Assessment

This alternative will be protective to human health and the environment because it will remove the
source of the material containing radiation, thus removing potential exposures. There is the
potential that short term impacts may be encountered during the remedy, but would be controlled by
the Community Air Monitoring Plan and Health and Safety Plan. On-site toxicity, mobility, and volume
of building materials containing radiation will be reduced because they would be permanently
removed from the Site. In the short-term and long-term, this alternative will be effective by
permanently removing building materials containing radiation that could expose the occupants of the
Site. This alternative would be feasible and be a moderate cost. This alternative would be consistent
with use of the Site. This alternative is not considered “green” due to the contributions of impacted
materials to landfills and increased truck traffic for hauling of materials from the Site and to the
landfill and imported materials to the Site.

A detailed cost summary is included in Table 7.3.1.

EStimated Capital COSE ..cucuiiiiiiiiiieiieiceeieste e sessee s resee st e s be s e s e s s e e saessanssansans $ 59,450

Estimated Annual Cost (YEAr 1-30) ....cceieeeeeeiee e s esee s e s e s seesessns e e $0

Estimated Total Present WOrth COSt.......cuuiiiiiemmmmmeiiiiiisssnsseessessssssssssssssssssssnes $ 59,450
Description

This alternative would be to encapsulate the ground floor sump and a small (3’x3’) third floor area
had detectable levels of contamination distinguishable from background. Decontamination of the
surrounding areas will be completed as well as confirmation sampling to confirm the areas were
decontaminated. This would involve placing concrete or lead over these areas and monitoring. This
alternative would limit use of the building and ICs and ECs would be required.

Assessment

This alternative will be protective to human health and the environment because it will reduce
exposure to material containing radiation. There is the potential that short term impacts may be
encountered during the remedy, but would be controlled by the Community Air Monitoring Plan and
Health and Safety Plan. On-site toxicity, mobility, and volume of radiation will be reduced because
they would be permanently encapsulated. In the short-term and long-term, this alternative will be
effective by containing the radiation that could expose the occupants of the Site. This alternative
would be feasible and be a moderate cost. This alternative would be consistent with use of the Site.
This alternative is considered “green” due to the lack of contributions of impacted materials to
landfills and truck traffic for hauling of materials from the Site and to the landfill and imported
materials to the Site. However, this alternative may inhibit development of certain portions of the
Site and there would minimal cost difference to permanently remove the material from the Site
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building. The cost to implement this alternative would be similar to permanently removing these
materials from the Site.

A detailed cost summary is included in Table 7.3.2.

EStimated Capital COSE ... csei et esee e see e re e st e sbe s s e s s e s saessansssaesanis $ 61,537
Estimated Annual Cost (YEAr 1-30) ....ccieeeeireiee e eee et e e s e essessaeser e $ 75,000
Estimated Total Present WOrth COSt.......ccvuereeerrersnserrsssseerssssmserssssnsessassssssssssnns $ 136,537

7.4 RAOC #3 - USTs and Petroleum-Related Impacts Track 4 Cleanup

Description

This alternative would involve the removal of USTs and associated petroleum related source area
impacts. The tank location areas shown on Figure 7 and assumed petroleum related impacts would
be removed above the Restricted Residential Use SCOs. Confirmatory soil samples would be
collected in accordance with DER-10 and soil will be removed until confirmatory soil samples are
below the Restricted Residential Use SCOs. The excavations will be backfilled with imported material
approved by the NYSDEC for use. Residual petroleum related VOCs and SVOCs are anticipated to
degrade over time due to natural attenuation that will limit off-site migration. No ICs and ECs would
likely be required for RAOC #3.

Assessment

This alternative will be protective to human health and the environment because it will remove the
source are subsurface impacts from the Site, thus reducing potential exposures. SCGs will be met
with this alternative as surface soil concentrations will meet Restricted Residential Use SCOs. There
is the potential that short term impacts may be encountered during the remedy, but would be
controlled by the Community Air Monitoring Plan and Health and Safety Plan. On-site toxicity,
mobility, and volume of contaminated soil will be reduced because contaminated soils would be
permanently removed from the Site. In the short-term and long-term, this alternative will be effective
by removing the source of impacts. This alternative would be feasible with a low to moderate cost.
This alternative would be consistent with land use as it will meet Restricted Residential Use criteria.
This alternative is not considered “green” due to the contributions of impacted soil to landfills and
increased truck traffic for hauling of materials from the Site and to the landfill and imported
materials to the Site.

A detailed cost summary is included in Table 7.4.1.

EStimated Capital COSE ..cvuiiiiiriiirieeitieieste s esees e seesee s seesssesessesaesseesresanensessesnes $ 86,580

Estimated Annual CoSt (YEAr 1-30) ..ccuiiveeeiereeeeceseeseeesesee e esesssesaesesssessnsssssesnes $0

Estimated Total Present WOrth COSE.....eemmu i iiiirrrreemmmrrisrrrreesmmnssssssrrrsssmsssssssseens $ 86,580
Description

This alternative would involve the closure of the USTs in place to remove the source of impacts
without the removal of associated petroleum related source area soil impacts. Not removing the
residual soil impacts around the USTs would likely continue to act as a source of contamination at
the Site. The site cover system would be installed over the residual subsurface impacts at the Site
(see Section 8.5). Residual petroleum related VOCs and SVOCs are anticipated to degrade over time
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due to natural attenuation that will limit off-site migration. Annual monitoring of the site cover
system over these residual soil impacted would be required. This alternative would require ICs and
ECs.

Assessment

This alternative will be protective to human health and the environment because it will remove the
source of subsurface impacts from the Site, thus reducing potential exposures. However, the
residual petroleum impacts to soil would remain and may contribute to impacts to soil and
groundwater at the Site over time. SCGs will be met with this alternative as the subsurface impacted
soil will have a site cover system that will meet Restricted Residential Use SCOs. There is the
potential that short term impacts may be encountered during the remedy, but would be controlled by
the Community Air Monitoring Plan and Health and Safety Plan. On-site toxicity, mobility, and volume
of contaminated soil will be somewhat reduced because the source of the petroleum impacts will be
removed however residual contaminated soils may continue to impacts the subsurface soil and
groundwater over time. In the short-term, this alternative will be effective by removing the source of
impacts however, in the long term residual impacts to soil would remain and possible to continue to
impact soil and groundwater over time. This alternative would be feasible with a low to moderate
cost. This alternative would be consistent with land use as it will meet Restricted Residential Use
criteria. This alternative is not considered “green” due to increased truck traffic for hauling of
materials from the Site and to the landfill and imported materials to fill the tank in place at the Site.

A detailed cost summary is included in Table 7.4.2.

Estimated Capital COSE ....ouiniiiiiiiiiiiciie ettt et e e e s e e seneesenneeenne $ 58,081
Estimated Annual Cost (YEAr 1-30) ...cuuiiccceriiciiee e ceee s rceees s eee e s see e s s $ 75,000
Estimated Total Present Worth CoSt..........uucccmmmmimiiiccismeeeesesssssssseeeseesssnns $ 133,081

7.5 RAOC #4 - Miscellaneous Discrete Subsurface Impacts Track 4 Cleanup

Description

This alternative would involve a site cover system to be installed over the Site in areas that do not
meet the Restricted Residential Use SCOs. The proposed area of the site cover system is shown on
Figure 8 and will consist of a minimum of 2 feet of soil or fill that meets the Restricted Residential
SCOs and/or an impervious cover (e.g. asphalt, concrete). Refer to Section 6.4.4 for additional
detail. This alternative would require ICs and ECs as the site cover system would require at a
minimum annual inspection and certification of institutional controls as well as the potential for
inspections after severe weather events.
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Assessment

This alternative will be protective to human health and the environment because it will reduce
potential exposure to subsurface impacts at the Site. SCGs will be met with this alternative as
surface soil concentrations will meet Restricted Residential Use SCOs or be covered with a pavement
layer. There is the potential that short term impacts may be encountered during the remedy due to
the large area, but would be controlled by the Community Air Monitoring Plan and Health and Safety
Plan. On-site toxicity, and volume of contaminated soil will not be reduced because contaminated
materials would not be removed or treated at the site, however, the mobility of contaminated
materials would be reduced as the site would be covered with a minimum of 2 feet of material that
meets the SCGs or pavement, concrete, or similar material that may act as a cap. In the short-term
and long-term, this alternative will be effective by reducing exposure to subsurface impacted
materials. This alternative would be feasible, with a moderate cost. This alternative would be
consistent with land use as it will meet Restricted Residential Use criteria. This alternative is not
considered “green” due to increased truck traffic for hauling of materials to the Site.

A detailed cost summary is included in Table 7.5.1.

Estimated Capital COSt ...t e e s e e e s e e e e e s nnne e e e s $176,151

Estimated Annual Cost (YEAr 1-30) ...uuviiccceriiciier e ceie s eeeees s see e s see e s $75,000

Estimated Total Present Worth Cost........ccuuuiiiiiiiiiiiiiissssssssssssssssssssssssssssssssssssees $251,141
Description

Alternative 3 for RAOC #4 would involve removal of approximately 10 tons of impacted soil at
boring/well locations RIGP-06, RIMW-02, SB-MW-16, SB-MW-10 and RIBW-D (followed by the
reinstallation of wells RIMW-02, SB-MW-16, SB-MW-10 and RIBW-D) and the removal of a limited
volume of groundwater from the area of wells RIMW-02, RIMW-04, RIMW-08, RIMW-17 and RIMW-D
via a pump and treat system to reduce chemical concentrations. It is estimated three confirmation
soil samples will be collected from each excavation for full site parameters. A 4 to 8 inch recovery
well would be installed adjacent to each well location (i.e. RIMW-02, RIMW-04, RIMW-08, RIMW-17
and RIMW-D) and approximately 5,000 gallons of groundwater would be removed from each
recovery well, treated, and discharged to the sewer under the proper municipal permitting.
Groundwater would be monitored from wells RIMW-02, RIMW-04, RIMW-08, RIMW-17, and RIMW-D
semi-annually for two years. It is assumed the spot soil removal coupled with the removal of
impacted groundwater will reduce the overall concentrations of chemicals of concern at AOC #4.
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Assessment

This alternative will be protective to human health and the environment because it will reduce
potential exposure to subsurface impacts at the Site. SCGs will be met with this alternative as
surface soil concentrations will meet Restricted Residential Use SCOs or be covered with a pavement
layer. There is the potential that short term impacts may be encountered during the remedy due, but
would be controlled by the Community Air Monitoring Plan and Health and Safety Plan. On-site
toxicity, mobility, and volume of contaminated soil will be reduced because contaminated materials
would be covered with a minimum of 2 feet of material that meets the SCGs or pavement, concrete,
or similar material and source area impacts to groundwater will be reduced or remediated. In the
short-term and long-term, this alternative will be effective by reducing exposure to subsurface
impacted materials. This alternative would be feasible, with a moderate cost. This alternative would
be consistent with land use as it will meet Restricted Residential Use criteria. This alternative is not
considered “green” due to the contributions of impacted soil to landfills and increased truck traffic
for hauling of materials from the Site and to the landfill and imported materials to the Site.

A detailed cost summary is included in Table 7.5.2.

Estimated Capital COSt ...t s s re e s e e e e s nnne e e e s $357,607
Estimated Annual Cost (YEAr 1-30) ...ceviicvcieriicieiee e cere s cceees s see e s sne s s $75,000
Estimated Total Present Worth CoSt..........uucccmmmmimiiiccismeeeesesssssssseeeseesssnns $432,607

7.6 Alternative #4 Analysis for No Action

Alternative #4 analysis combines RAOC #1, RAOC #2, RAOC #3, and RAOC #4. This alternative would
not be protective to human health and the environment because impacts would remain in place. This
alternative would not be compliant with SCGs or consistent with Restricted Residential Use.

This alternative would not be effective in the short-term or long-term due to impacts being left in place
with no engineering or institutional controls. This alternative would not reduce toxicity, mobility, and
volume of contaminants. This alternative would be cost effective and easy to implement. In addition,
it would not disturb Site operations. This alternative is not considered “green”.

There would be no additional cost for this Alternative.

Table 8.0A compares the remedial alternatives proposed for each RAOC and presents the
recommended action for each RAOC. The total estimated cost for the proposed alternatives is
included as Table 8.0B.

Based on the results of the investigations at the Site a BCP Track 4, restricted use with generic soil
cleanup objectives remedy, is proposed for the Site. The proposed remedial actions consist of the
following.
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RAOC #1 Alternative #2 - In-Situ Chemical Oxidation (As noted in Section 3.5 this alternative
has been implemented)

RAOC#2 Alternative #2 - Removal of Building Materials Containing Radiation (As noted in
Section 3.5 this alternative has been implemented)

RAOC #3 Alternative #2 - Removal of USTs and Associated Impacts to Soil (As noted in
Section 3.5 this alternative has been implemented)

RAOC #4 Alternative #2 - Site Cover System

The elements of the remedy are summarized in Section 10.1 and 10.2.

9.1

Engineering Controls

The following selected alternatives require engineering controls:

RAQOC #1 Alternative #2 - In-Situ Chemical Oxidation

Sub-Slab Depressurization System to preclude infiltration of VOC vapors into the residential
facility from impacted soil and groundwater that may remain beneath the building. Pressure
field extension points will be installed beneath the first floor and basement slab were to
confirm at each point that vacuum induced by the roof-mounted fans is sufficient to preclude
the infiltration of sub-slab vapors into the residential facility. The SSDS has been installed
with the exception of the fans, alarms, and manometer. Completion of the SSDS installation
is expected to be during August 2020 and will be documented in the FER.

Installation of treatment wells and piping beneath the first floor slab to apply ISCO chemical
or potentially others into the subsurface beneath the building to reduce CVOCs in soil and
groundwater. The treatments has been installed as of June 2020 and will be documented in
a CCR.

RAOC#2 Alternative #2 - Removal of Building Materials Containing Radiation

None

RAQOC #3 Alternative #2 - Removal of USTs and Associated Impacts to Soil

None

RAQOC #4 Alternative #2 - Site Cover System

9.2

A cover system will be placed and maintained to manage potential soil impacts in the top 2-
ft. Any site redevelopment will maintain the site cover system, which will consist of 2-ft of
clean imported stone and/or soil. Any fill material brought to the site will meet the
requirements for the identified site use as set forth in GNYCRR part 375-6.7(d). It should be
noted that the areas of the Site not proposed for cover will have a cap (i.e., asphalt or
concrete) or they have already been proven to meet Restricted Residential Use SCOs.

Institutional Controls (IC)

An IC in the form of an environmental easement for the controlled property which will:
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e require the remedial party or site owner to complete and submit to the Department a
periodic certification of institutional and engineering controls in accordance with Part
375-1.8 (h)(3);

e allow the use and development of the controlled property restricted residential use as
defined by Part 375-1.8(g), although land use is subject to local zoning laws;

e restrict the use of groundwater as a source of potable or process water, without
necessary water quality treatment as determined by the NYSDOH or County DOH (note
that groundwater in the Corning area is currently treated using air strippers); and

e require compliance with the Department approved SMP.

It should be noted the groundwater as a source of drinking water is prohibited in the City of
Rochester.

9.3 Site Management Plan

A SMP is required which includes the following;:

a) An Institutional and Engineering Control Plan that identifies all use restrictions and engineering
controls for the site and details the steps and media-specific requirements necessary to
ensure the following institutional and/or engineering controls remain in place and effective:

Institutional Controls: Environmental Easement
Engineering Controls: The engineering controls described in Section 9.1.

This plan includes, but may not be limited to:

e an Excavation Work Plan which details the provisions for management of future
excavations in areas of remaining contamination that addresses soil/ fill and any
groundwater that may be encountered;

e descriptions of the provisions of the environmental easement including any land
use, and groundwater use restrictions;

e a provision for evaluation of the potential for soil vapor intrusion when future
buildings are developed on the site, including provision for implementing actions
recommended to address exposures related to soil vapor intrusion approved by the
Department prior to occupancy, such as an SSDS;

e provisions for the management and inspection of the identified engineering
controls;

e maintaining site access controls and Department notification; and

e the steps necessary for the periodic reviews and certification of the institutional
and/or engineering controls.

a) A Monitoring Plan to assess the performance and effectiveness of the remedy. The plan
includes, but may not be limited to:

e aschedule of monitoring and frequency of submittals to the Department;

e monitoring of the SSDS, Site Cover System, and Groundwater, as may be required by
the Institutional and Engineering Control Plan discussed above.
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This section describes the remedial actions to be performed in addition to the IRMs described in
Section 5.0. The site status has been determined by the NYSDEC to be a positive significant threat
to the public and the environment.

10.1 RAOC #4 Summary of Remedial Actions - Site Cover System

This section details the construction of the Site Cover System. The Rl Report concluded (as
discussed in Sections 3.0 and 4.0) that there are miscellaneous areas of low concentrations of
subsurface impacts present above the SCGs. The source of soil and groundwater impacts for RAOC
#4 appears to be from materials leftover from the demolition of buildings that once occupied the Site
as well as potential on-Site disposal of materials associated with historical manufacturing activities
at the Site. Although soil impacts exceed Unrestricted Use SCOs, they did not exceed Restricted
Residential Use SCOs; however fill identified elsewhere on-Site may contain elevated levels of similar
compounds.

This RAWP includes covering a portion of the Site with a cover system in the area shown on Figure 9
and as described below.

The cover system will consist of one of the following:

Existing Building Area
The current building shown on Figure 9 consists of a concrete slab across the entire building

footprint including the basement space. The thickness of the concrete slab varies, but during
development of the Site it was generally found to be approximately 6 inches thick. Fill material
beneath the buildings consists of a variety of materials including pea gravel, 1 and 2 stone, and
existing sand and gravel type material placed under the slab prior to the initiation of the BCP.

Exterior of Site

Exterior areas across the cover system shown on Figure 9 include asphalt, concrete, crusher run
stone, and/or vegetative/landscape areas. The proposed Site Cover System is shown on Figure 9
and includes the majority of the exterior portion of the Site. The approximate top 2 feet of soil was
removed and replaced with 2 feet #2 crusher run stone prior to placement of the final Site Cover
System. The placement of the #2 crusher run stone meets the Restricted Residential Use cover
requirements for the BCP. However, additional materials that include concrete, asphalt, and topsoil
will be placed over the #2 crusher run stone material. The topsoil for the exterior vegetative areas
will be installed in August and/or September 2020. The final site cover system will be documented
in the FER.

Imported Materials: As required per DER-10, any imported material will be approved by NYSDEC
Project Manager prior to import and placement in accordance with Section 10.1.1. The imported
material consisted of stone that was exempt from testing per DER-10 Section 5.4 or imported clean
fill tested per DER-10 Section 5.4. Importation of material used as part of the site cover was
documented in a CRR and approved for importation by the NYSDEC. Any additional stone used will be
documented in the FER. The importation of topsoil material will be documented in the FER.
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A portion of the top 24 inches of the surface soil area adjacent to Roycroft Drive indicated it met the
Restricted Residential Use SCOs and Protection of Groundwater SCOs. This area is shown on Figure
9 as the yellow hatched area and labeled with a call-out box as “SS-COMP-01 AREA”. As such, no
cover system is depicted for this area. However imported topsoil that has been approved by the
NYSDEC for importation will be placed over this area and vegetated as part of the site development
work.

A NYSDEC Request to Reuse Fill or Soil form will be completed and provided to the NYSDEC for
approval prior to importation and placement of all imported backfill material including topsoil.

Imported backfill material may not be sampled if it meets the exempt requirements in accordance
with DER-10 Section 5.4(e)5.

Imported backfill material will sampled in accordance DER-10 Table 5.4(e)10. In addition the
imported material will also be analyzed for 1,4-dioxane and polyfluorinated compounds (PFCs) as
outlined below:

a. Soil imported to a site for use in a soil cap, soil cover, or as backfill must be tested for 1,4-
dioxane and PFAS contamination in general conformance with DER-10, Section 5.4(e). Soil
samples must be analyzed for 1,4-dioxane using EPA Method 8270, as well as the full list of
PFAS compounds (currently 21) using EPA Method 537.1 (modified).

b. For 1,4-dioxane, soil exceeding 0.1 parts per million (ppm) shall be rejected per DER 10:
Appendix 5 - Allowable Constituent Levels for Imported Fill or Soil, Subdivision 5.4(e).

c. If PFOA or PFOS is detected in any sample at or above 1 parts per billion (ppb), then a soil
sample must be tested by the Synthetic Precipitation Leaching Procedure (SPLP) and the
leachate analyzed. If the SPLP results exceed 10 parts per trillion (ppt) for either a PFOA or
PFOS, then the source of backfill shall be rejected. Category B deliverables are required for
PFAS analysis.

The testing results must meet DER-10 Appendix 5 Allowable Constituent Levels for Imported Fill or
Soil Subdivision 5.4(e) Restricted Residential Use.

A site-specific Health and Safety Plan (HASP) has been prepared for the field work described in this
Work Plan. This HASP is included in Appendix 3. Also included in Appendix 3 is COVID-19 HASP. All
LaBella personnel will be required to follow the procedures in the HASP. Subcontractors will have
access to a copy of the HASP, however, they are responsible to provide their own safety procedures
and monitoring for their own personnel.

The NYSDOH Generic Community Air Monitoring Plan (CAMP) and Fugitive Dust and Particulate
Monitoring will be utilized for this RAWP and is included as Appendix 4. The CAMP describes
required VOC vapor and particulate monitoring that will be conducted during intrusive Site
investigation activities. The intent of this CAMP is to provide for a measure of protection of the
downwind communities from potential airborne releases of constituents of concern during applicable
remedial activities.

46



Activities completed at the Site will be managed under LaBella’s Quality Control Program, which is
included in Appendix 5. Sampling will include the collection of a sample duplicate and a matrix
spike/matrix spike duplicate (MS/MSD) as part of the quality assurance/quality control plan. In
addition, a NYSDEC Analytical Services Protocol (ASP) Category B data deliverable will be generated
by the laboratory and a data usability summary report (DUSR) will be developed. The DUSRs will
include the laboratory data summary pages showing corrections made by the data validator and
each page will be initialed by the data validator. The laboratory data summary pages will be included
even if no changes were made.

The following documentation will be kept in relation to waste streams:

Correspondence from the facility accepting the waste stream
Waste profiles

Waste characterization sampling and analytical results
Manifests

Bills of lading

Weight tickets

Applicable tracking information will be provided in the Final Engineering Report (FER) (See Section
17.0 for details).

Water mist and other suitable methods to limit the spread of dust, dirt and vapors/odors shall be
used as deemed necessary by the guidelines provided in the CAMP (Appendix 4). The methods to
control fugitive dust, dirt, and vapors/ odors may include one or more of the following:

Wetting equipment and excavation faces.

Spraying water on buckets during excavation and dumping.

Reducing excavation sizes.

Immediately placing any investigation-derived waste in drums and/or covering with

plastic sheeting.

e Temporarily covering the excavation with poly sheeting overnight, if needed, based upon
the readings obtained from the CAMP.

o Covering portions of the excavation not actively being worked with poly sheeting to
further suppress particulate and vapor migration.

e Using vapor suppression products such as ‘BioSolve,’ if necessary, as a vapor mitigation
agent.

e Providing and maintaining all equipment needed to control dust, vapors, and odors prior

to starting the excavation.
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The RAWP will consist of safely containing the project work area, maintaining traffic and access to
the Site as needed to ensure public safety.

In order to protect pedestrians as well as Site workers from the hazards associated with completing
the excavation work, appropriate precautionary measures will be taken to provide adequate safety
measures. These safety measures will include (note: some of these measures may not be necessary
for smaller excavations):

e Placing orange plastic construction/snow fencing or temporary chain link fencing around
the work area to establish an exclusion zone.

e Establishing a contaminant reduction zone for personal decontamination (removal of
personal protective equipment) and decontamination pad for equipment.

e Placing orange plastic construction/snow fencing around any excavation required to be
left open overnight.

e Donning high visibility vests, hard hats, and safety glasses on-site during IRM activities.

o Adhering to the Site-specific Health & Safety Plan included in Appendix 3 of this RAWP.

The equipment for the excavation area is anticipated to contact only the impacted material with the
excavator bucket. As such, the bucket will be decontaminated over the excavation (with brushes,
shovels, and/or a power washer) and a decontamination pad is not anticipated to be necessary.
However, in the event that a decontamination pad is required, the decontamination pad will be
constructed in the work zone. The decontamination pad will consist of:

e Two layers of a minimum of 6-mil polyethylene sheeting at a minimum of ten feet in
length by ten feet wide.

e A pressure washer available to rinse off equipment with a potable water source provided
by the Applicant.

e Brooms, brushes, etc.

To prevent cross-contamination to surrounding areas, vehicles (excavators, drill rigs, etc.) and
equipment that contact contaminated material will be decontaminated prior to leaving the exclusion
zone (this includes when moving from one excavation area to another). Water will be containerized
from the decontamination pad will be containerized in drums or a poly tank and disposed of in
accordance with applicable regulations. Section 14.0 identifies information and documentation
regarding waste stream tracking that will be obtained for inclusion into the FER.
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The nature and extent of contamination is summarized in Section 4.2.

Remaining contamination that is anticipated to remain subsequent to the remedial work at the Site

is detailed below and refers to soil impacts above Unrestricted Use SCOs, Protection of Groundwater
SCOs, and Restricted Residential Use SCOs; and groundwater impacts above Part 703 Groundwater
Standards or NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1 values. Additionally
PFAS samples have been compared to values put forth in the January 2020 NYSDEC Guidelines for

Sampling and Analysis of PFAS.

All remaining contamination will be managed as part of a NYSDEC approved SMP.

16.1 Soil

Remaining contamination in soil is summarized on Tables 16.1A (VOCs), 16.1B (SVOCs), 16.1C
(metals), 16.1D (pesticides) and 16.1E (PFAS) and summarized on Figure 10.

AOC #1

CVOC impacts in soil above Unrestricted Use, Protection of Groundwater, and Restricted Residential
SCOs have been identified in soil beneath the southern and eastern portions of the Site building, north
of the Site building and off-site in the right-of-way just south of the Site building. Depths of detections
above Unrestricted Use SCOs ranged from 6-ft bgs to 26.9-ft bgs with the highest impacts generally
around 10-ft to 14-ft bgs or on top of bedrock within the footprint of the Site building. The source area
of contamination appears to be located beneath the southwestern quadrant of the Site building in the
general location of RIBW-A, RIMW-18 and RIMW-17. It should be noted that an active sewer line is
located immediately north of the Site building at approximately 8-ft bgs.

Contaminants concentrations remained below Restricted Residential SCOs throughout the Site with
the exception of TCE in two soil samples collected from RIBW-A at depths of 10.5-ft bgs (98 ppm) and
21.2-t bgs (27 ppm in sample and 32 ppm in duplicate). Several samples collected from RIBW-A
indicate the vertical extent of soil impacts range from approximately 6.5-ft bgs to the top of bedrock
around approximately 21.5-ft bgs.

Only one of the off-Site investigation locations identified CVOCs above applicable soil clean up
objectives. Specifically, TCE was detected in SB-08 (0.495 ppm) above Unrestricted Use and Protection
of Groundwater SCOs. SB-08 is located in the right-of-way just south of the southeastern corner of the
Site building.

Note that the samples discussed in this section were collected prior to ISCO treatment in March 2020.

CVOC impacts to soil in this area of the Site have likely decreased since the injection of sodium
permanganate. The approximate extent of the overburden treatment area is shown on Figure 6A.
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AOC #3

Remaining petroleum contaminated soil is located at boring location RIGP-11 and confirmatory soil
sample location SW-NORTH-G-071420 which are in the vicinity of the former UST (“Northern UST”).
Contaminants were located at 12.5-ft bgs (in RIGP-11 and at 8.5-ft bgs in the north sidewall
confirmatory sample collected during the removal of the Northern UST. Several compounds remain at
concentrations above Unrestricted Use SCOs, but remain below Restricted Residential Use SCOs
including 1,3,5-trimethylbenzene, benzene, ethylbenzene, n-propylbenzene, p/m-xylene and toluene.
The contaminant 1,2,4-trimethylbenzne was detected in sample RIGP-11 (78 ppm) and SW-NORTH-G-
071420 (130 ppm) exceeding Restricted Residential Use SCOs. Additionally, naphthalene was
detected in SW-NORTH-G-071420 (170 ppm) as a VOC exceeding Restricted Residential Use SCOs. It
should be noted that naphthalene was also detected in the SVOC analysis in SW-NORTH-G-071420 at
34 ppm exceeding Unrestricted Use SCOs but remaining below Restricted Residential Use SCOs.

AOC #4

Acetone was identified above Unrestricted Use SCOs in a confirmatory sample designated as TANK-
NORTH-122019 collected at a depth of 8-ft bgs following the removal of the Southern UST (formerly
located immediately east of the Site building). In addition, lead (metal) and 4,4’-DDT (pesticide) have
been identified from 2-ft to 5-ft bgs above Unrestricted Use SCOs at RIGP-06 that are likely related to
fill material identified in the soil.

16.2 Groundwater

Remaining groundwater contamination that is anticipated to remain subsequent to the remedial work
at the Site is summarized on Tables 16.2A (VOCs), 16.2B (SVOCs), 16.2C (Metals), 16.2D (PCBs) and
16.2E (PFAS). In addition, Figures 11A (VOCs only) and 11B summarize the remaining impacts in
groundwater above Part 703 Groundwater Standards or NYSDEC Technical and Operation Guidance
Series (TOGS) 1.1.1 values.

Several wells were destroyed during development of the Site or decommissioned as part of IRM
activities. It should be noted that VOC sample data for wells that were decommissioned prior to the
application of sodium permanganate within the treatment area (shown on Figure 11A), is included in
the remaining contamination tables for information purposes, but omitted from Figure 11A.

AOC #1

CVOCs including PCE, TCE, and cis-1,2,-DCE are present in the overburden and bedrock groundwater
at the Site at elevated concentrations. Additional CVOCs including vinyl chloride, trans-1,2-
dichloroethene and 1,1-dichloroethene are also present at concentrations above applicable standards
however are generally lower in concentration and less common than PCE, TCE and cis-1,2-DCE.

Although ISCO treatment has reduced maximum concentrations, TCE, PCE and cis-1,2-dichloroethene
remain in overburden groundwater at concentrations up to 89,000 ppb (SB-MW-14), 1,700 ppb (SB-
MW-14) and 200 ppb (SB-MW-15), respectively based on the most recent data collected from wells
following groundwater treatment within AOC #1. The approximate extent of the overburden treatment
area is shown on Figure 7A. Well SB-MW-14 is located immediately south of the source/treatment
area and well SB-MW-14 is located downgradient to the east of the source/treatment area. TCE, PCE
and cis-1,2-dichloroethene remains in bedrock groundwater at concentrations up to 6,000 ppb
(duplicate sample for BW-01), 15 ppb (duplicate sample for BW-01) and 2,800 ppb (BW-03).
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Horizontally, CVOC contamination appears to be migrating from the source area located beneath the
southwestern quadrant of the Site building to the south and northwest based on data collected from
the wells located off-Site within the Hudson Avenue and Avenue D right-of-ways. The groundwater
contamination in the overburden groundwater and bedrock groundwater both appear to be moving
with the general direction of groundwater flow to the northwest.

AOC #3

Petroleum related compounds in groundwater remaining at the Site above applicable standards
include benzene, p/m-xylene, naphthalene, ethylbenzene, n-propylbenzene, p-isopropyltoluene, sec-
butylbenzene, 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene. Petroleum impacts are generally
located in the following separate discrete locations which include the northwestern quadrant of the
Site building, immediately east of the Site building near a former UST (“Southern UST”) and former
ASTs, and in the northeast corner of the Site near the location of a former UST (“Northern UST").
Concentrations of individual petroleum related compound in overburden groundwater range from 1.1
ppb (benzene in RIMW-14) to 67.8 ppb (1,2,4-trimethylbenzene in SB-MW-04). Additionally, benzene
remains in bedrock groundwater in wells RIBW-B (1.4 ppb), RIBW-C (7 ppb) and BW-02 (2.3 ppb).

AOC #4

Several miscellaneous contaminants were detected in discrete locations in groundwater that remain
at the Site. The remaining contaminations include VOCs, SVOCs, metals, PCBs and PFAS and are
described in more detail below.

VOCs including chloroform, 2-butanone remain in overburden groundwater locations SB-MW-10 and
SB-MW-12, respectively, at concentrations exceeding groundwater standards. The compounds were
only detected in one location and therefore are not widespread. Acetone was detected in the nested
overburden/bedrock groundwater wells RIMW-19S and RIMW-19D as wells as bedrock groundwater
at BW-02.

SVOCs including benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and indeno(1,2,3-
cd)pyrene were detected in overburden groundwater in RIMW-17 at concentrations ranging from 0.04
ppb to 0.22 ppb. The presence of PAHs in water may be a result of historical manufacturing or due to
elevated turbidity during sampling given their very low solubility in water. RIMW-17 is located in the
southwestern portion of the Site building. Additionally naphthalene was detected at 11 ppb overburden
groundwater in the duplicate sample for RIMW-11 located in the northeastern portion of the Site near
the location of the former UST (“Northern UST”).

Several metals were detected at concentrations above applicable standards in samples RIMW-08,
RIMW-11, RIMW-12 and RIMW-17 located in the southeast corner of the Site, northeastern portion of
the Site, northeastern portion of the Site building and southeastern portion of the Site building,
respectively. Concentrations were attributed to turbidity in samples collected during the Rl and likely
not representative of actual groundwater concentrations.

Total PCBs (0.185 ppb) consisting of aroclors 1254 and 1260 were detected in overburden
groundwater at RIMW-0O8 located in the southeastern corner of the Site exceeding applicable
groundwater standards.

PFAS concentrations remain in overburden groundwater exceeding the NYSDEC Guidelines for
Sampling and Analysis of PFAS remaining at RIMW-11. PFOA (11.9 ppt) and PFOS (10.7 ppt) were both
detected exceeding the 10 ppt standard for the compounds and PFBA was detected above the 100
ppt value set for all other PFAS. RIMW-11 is located in the northeastern portion of the Site in the same
area where surface soil samples detected low levels of PFAS.
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16.3 Soil Gas

Although there are currently no comparison criteria for soil gas, it should be noted that VOCs were
detected above laboratory MDLs in the soil gas samples located along the perimeter of the Site that
were sampled as part of the RI. Soil gas sample results are summarized on Table 16.3 (attached).

16.4 Building Materials Containing Radiation

All elevated building materials containing elevated radioactivity have been remediated (i.e. removed
from the Site) in accordance with the NYSDEC approved IRM.

Final Engineering Report
The information and laboratory analytical data obtained during the remedy will be included in the
FER. The FER will be completed in accordance with DER-10 and the NYSDEC currently template.

Site Management Plan/Institutional Controls

The remedy for the Site assumes that a SMP will be utilized for long-term management of the
residual impacts at the Site. The SMP will be completed in accordance with DER-10 and the NYSDEC
currently template.

The Site cover system will be installed as part of the Site development activities. Site development
activities are anticipated to be completed in October 2020.

I:\JEFFERSON WOLLENSACK LLC\2182207 - 872 & 886 HUDSON BROWNFIELD\REPORTS\RAA AND RAWP\RPT.2020-08-13.212207 RAA AND RAWP
C828209 FORMER WOLLENSACK OPTICAL.DOCX
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Table 3.4 - PFAS SPLP Testing Results

Remedial Alternatives Analysis and Remedial Action Work Plan
Former Wollensack Optical

872 & 886 Hudson Avenue, Rochester, NY

NYSDEC BCP Site #C828209

SAMPLE ID: 20200117-PFAAS
SAMPLE LOCATION:| NYSDEC Guidelines for SS-COMP-01
COLLECTION DATE: | Sampling and Analysis of 1/17/2020
SAMPLE DEPTH (IN): PFAS o-2"
SAMPLE TYPE: COMPOSITE
ANALYTE (ng/kg) RESULT
SPLP Perfluorinated Alkyl Acids by Isotope Dilution & EPA 1312
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) NA 1.03 U
1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS) NA 0.386 u
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) NA 1.14 U
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) NA 0.686 U
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) NA 0.553 U
Perfluorobutanesulfonic Acid (PFBS) NA 0.203 u
Perfluorobutanoic Acid (PFBA) NA 1.17 J
Perfluorodecanesulfonic Acid (PFDS) NA 0.836 u
Perfluorodecanoic Acid (PFDA) NA 0.259 U
Perfluorododecanoic Acid (PFDoA) NA 0.317 u
Perfluoroheptanesulfonic Acid (PFHpS) NA 0.587 U
Perfluoroheptanoic Acid (PFHpA) NA 0.444 J
Perfluorohexanesulfonic Acid (PFHXS) NA 0.321 U
Perfluorohexanoic Acid (PFHXxA) NA 0.628 J
Perfluorononanesulfonic Acid (PFNS) NA 0.956 U
Perfluorononanoic Acid (PFNA) NA 0.522 J
Perfluorooctanesulfonamide (FOSA) NA 0.519 J
Perfluorooctanesulfonic Acid (PFOS) 70 15.1
Perfluorooctanoic Acid (PFOA) 70 2.2
Perfluoropentanesulfonic Acid (PFPeS) NA 0.209 u
Perfluoropentanoic Acid (PFPeA) NA 0.754 J
Perfluorotetradecanoic Acid (PFTA) NA 0.212 8]
Perfluorotridecanoic Acid (PFTrDA) NA 0.279 U
Perfluoroundecanoic Acid (PFUnA) NA 0.222 8]
PFAS, Total NA 18.3 J
PFOA/PFQS, Total 70 17.3

Notes:
All values are displayed in micrograms per liter (ug/L) or parts per trillion (ppt)

BOLD values indicated the compound was detected at a concentration above the laboratory method detection limit (MDL)

RED values exceed limits in the NYSDEC Guidelines for Sampling and Analysis of PFAS
Qualifiers are described below:
U - indicates the compound was not detected above the laboratory MDL.

J - indicates the compound was detected above the MDL but below the laboratory reporting limit; the value is considered estimated
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Table 7.1
Estimated Remedial Cost D LaBella

Alternative #1 - Unrestricted Cleanup “—” Powered by partnership.
RAOC #1, #2, #3, and #4

Capital Cost Unit Amount Unit Rate Subtotal
Reporting
Remedial Action Work Plan Lump Sum 1 $ 8,000 $ 8,000
Site Management Plan Lump Sum 1 $ 8,000 $ 8,000
Final Engineering Report Lump Sum 1 $ 8,000 $ 8,000
Monthly Progress Reports (12) Each 12 $ 750 $ 9,000
Meetings and Project Management Lump Sum 1 $ 8,000 $ 8,000
Subcontractor Fees
Mob/Demob/Equipment and Labor/Dust Suppression Lump Sum 1 $ 25,000 $ 25,000
Removal and Disposal of Radioactive Materials Lump Sum 1 $ 15,000 $ 15,000
Tank Closures Lump Sum 1 $ 12,000 $ 12,000
Building and underground utilities demolition Lump Sum 1 $ 1,000,000 $ 1,000,000
Shoring of excavations Lump Sum 1 $ 200,000 $ 200,000
Transportation and disposal of non-hazardous soil Ton 28,000 $ 50 $ 1,400,000
Removal and Disposal of Impacted Bedrock Lump Sum 1 $ 500,000 $ 500,000
Dewatering groundwater to tanks, treatment, discharge Gallon 500,000 $ 050 $ 250,000
Backfill and Place Clean Imported Material Ton 28,000 $ 22 % 616,000
Installation of Monitoring Wells Each 9 $ 1,500 $ 13,500
Tax (8%) Percent 4,031,500 8% $ 322,520
Professional Services
Project Management/Coordination Hour 400 $ 125 $ 50,000
Field Oversight and Air Monitoring Day 200 $ 850 $ 170,000
Groundwater Sampling Day 4 $ 850 $ 3,400
Monitoring Equipment Day 200 $ 1,000 $ 200,000
Analytical
Documentation Samples (90 for Full Suite) Each 60 $ 450 $ 27,000
DUSRs Sample 60 $ 30 $ 1,800
EDD Submittals Each 4 $ 750 $ 3,000
Waste Characterization Sample Each 30 $ 750 $ 22,500
Contingency (15%) $ 730,908
Total Capital Cost $ 5,603,628
Operation and Maintenance Annual Cost Present Worth
No annual monitoring cost applicable. $ - $ -

Total Estimated Present Worth Cost | $ 5,603,628



Table 7.2.1
Estimated Remedial Cost D LaBella

RAOC #1 Alternative #2 - In-Situ Chemical Oxidation =1 poverecby parnershie
Track 4 Cleanup

Capital Cost Unit Amount Unit Rate Subtotal
Reporting
Remedial Action Work Plan Lump Sum 1 $ 8,000 $ 8,000
Site Management Plan Lump Sum 1 $ 8,000 $ 8,000
Final Engineering Report Lump Sum 1 $ 8,000 $ 8,000
Monthly Progress Reports (12) Each 12 $ 750 $ 9,000
Meetings and Project Management Lump Sum 1 $ 8,000 $ 8,000
Subcontractor Fees
Mob/Demob/Equipment and Labor/Dust Suppression Lump Sum 1 $ 5000 $ 5,000
Install Injection Wells Lump Sum 1 $ 70,000 $ 70,000
Install Subgrade Piping Injection System Lump Sum 1 $ 40,000 $ 40,000
ISCO, Sodium Permanganate for 3 Rounds of Injection Pound 16,200 $ 3 3 40,500
Apply Sodium Permanganate Each 3 $ 12,000 $ 36,000
Secured Storage for Sodium Permanganate Lump Sum 3 $ 5,000 $ 15,000
Installation of SSDS Lump Sum 1 $ 40,000 $ 40,000
Tax (8%) Percent 246,500 8% $ 19,720
Professional Services
Project Management/Coordination Hour 100 $ 125 $ 12,500
Field Oversight of Treatment System Install Day 60 $ 850 $ 51,000
Field Oversight During Injections Day 30 $ 850 $ 25,500
Groundwater Sampling Day 9 $ 850 $ 7,650
Monitoring Equipment Day 50 $ 1,000 $ 50,000
Analytical
Groundwater Sample for VOC + QA/QC Each 36 $ 90 $ 3,240
DUSRs Sample 36 $ 30 $ 1,080
EDD Submittals Each 3 $ 750 $ 2,250
Waste Characterization Sample Each 2 $ 750 $ 1,500
Contingency (15%) $ 69,291
Total Capital Cost $ 531,231
Operation and Maintenance Annual Cost Present Worth
Years 1-2 (Quarterly Monitoring)
Groundwater Sampling and SSDS Monitoring $ 20,000
Groundwater Sample, DUSR, EDD $ 17,440
Years 2-4 (Semi-Annual Monitoring)
Groundwater Sampling and SSDS Monitoring $ 15,000
Groundwater Sample, DUSR, EDD $ 13,080
Years 5-30 (Annual Monitoring)
Groundwater Sampling and SSDS Monitoring $ 24,000
Groundwater Sample, DUSR, EDD $ 16,320
Annual Reporting Years 1-30 $ 54,000
Total Annual Cost Years-30 $ 159,840 $ 159,840

Total Estimated Present Worth Cost | $ 691,071



Table 7.2.2
Estimated Remedial Cost D LaBella

RAOC #1 Alternative #3 - Monitored Natural Attenuation =1 poverecby parnershie
Track 4 Cleanup

Capital Cost Unit Amount Unit Rate Subtotal
Reporting
Remedial Action Work Plan Lump Sum 1 $ 8,000 $ 8,000
Site Management Plan Lump Sum 1 $ 8,000 $ 8,000
Final Engineering Report Lump Sum 1 $ 8,000 $ 8,000
Monthly Progress Reports (12) Each 0 $ 750 $ -
Meetings and Project Management Lump Sum 0 $ 8,000 $ -
Subcontractor Fees
Installation of SSDS Lump Sum 1 $ 40,000 $ 40,000
Tax (8%) Percent 40,000 8% $ 3,200
Professional Services
Project Management/Coordination Hour 20 $ 125 $ 2,500
Field Oversight of Treatment System Install Day 15 $ 850 $ 12,750
Monitoring Equipment Day 15 $ 1,000 $ 15,000
Analytical
Waste Characterization Sample Each 1 $ 750 $ 750
Contingency (15%) $ 14,730
Total Capital Cost $ 112,930
Operation and Maintenance Annual Cost Present Worth
Years 1-5 (Semi-Annual Sampling)
Groundwater Sampling $ 5,100
Annual Reporting $ 2,500
Sampling Equipment $ 1,500
Groundwater Sample, DUSR $ 8,000
Total Annual Cost Years 1-5 $ 17,100 $ 85,500
Years 6-30 (Annual Sampling)
Groundwater Sampling $ 5,100
Annual Reporting $ 2,500
Sampling Equipment $ 750
Groundwater Sample, DUSR $ 1,440
Total Annual Cost Years 6-30 $ 9,790 $ 244,750

Total Estimated Present Worth Cost | $ 443,180



Table 7.3.1
Estimated Remedial Cost

RAOC #2 Alternative #2 - Removal of Building Materials Containing Radiation

Track 4 Cleanup

Capital Cost
Reporting
Remedial Action Work Plan
Site Management Plan
Final Engineering Report
Monthly Progress Reports (12)
Meetings and Project Management
Subcontractor Fees
Removal and Disposal of Elevated Radiation Materials
Tax (8%)
Professional Services
Project Management/Coordination
Field Oversight of Treatment System Install
Monitoring Equipment

Operation and Maintenance

Professional Services
No Annual Monitoring or Reporting Required

Unit Amount
Lump Sum 1
Lump Sum 1
Lump Sum 1

Each 1
Lump Sum 1
Lump Sum 1

Percent 15,000

Hour 10

Day 5

Day 5

Total Capital Cost

Total Annual Cost Years 1-30

Total Estimated Present Worth Cost

@B B B P P

©»
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Powered

Unit Rate

8,000
8,000
8,000

750
8,000

15,000
8%

125

850
1,000

Annual Cost

2,500

[1, LaBella

by partnership.

Subtotal

8,000
8,000
8,000

750
8,000

¥ O B P B

15,000
1,200

1,250
4,250
5,000
59,450
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Present Worth
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Table 7.3.2
Estimated Remedial Cost D LaBella

RAOC #2 Alternative #3 - Encapsulation of Building Materials Containing Radiation =1 poverecby parnershie
Track 4 Cleanup

Capital Cost Unit Amount Unit Rate Subtotal
Reporting
Remedial Actio