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Chris Carpentieri & Associates, LLC
109 Centre Street
City Island, NY 10464

Re: 171 Lombardy Street
Brooklyn, NY
SEI Project No. 795.03

Dear Chris:

Sailer Environmental, Inc. (SEI) is pleased to provide you with this report setting forth
the results of its preliminary evaluation of available options to remediate the impacted soils that
have been identified at 171 Lombardy Street in the Borough of Brooklyn, Kings County, New
York (the Site). The site consists of one lot of land identified in the Borough of Brooklyn land
records as Block 2821, Lot 1.

Background

The New York State Department of Environmental Conservation (NYSDEC) has
investigated soil and ground water at, and in the vicinity of, the Site as a result of work
performed during its Mecker Avenue Plume Trackdown investigation. Specifically, the
NYSDEC found tetrachloroethene (PCE) in shallow ground water at concentrations up to 8,400
parts per billion (ppb), and in deep ground water up to 20,000 ppb. PCE was also detected at a
concentration of 23,000 parts per million (ppm) in a soil sample collected from 1° to 1.5° below
grade adjacent to the Site sanitary system cesspool located on the west side of the building in the
sidewalk on Varick Avenue. Based on those investigations NYSDEC alleged that the Site is one
of several sources of PCE, trichloroethene (TCE), and other daughter compounds formed by the
reductive dechlorination of PCE and TCE (hereinafter referred to as Halogenated Volatile
Organic Compounds “HVOCs™), found in the ground water in the area. SEI was retained to
investigate NYSDEC’s allegations and develop a plan to determine the aerial extent and degree
of the HVOC impacted soil at the Site.

Initially, SEI filed a request under the New York State Freedom of Information Law
(FOIL) for documents related to the NYSDEC Meeker Avenue Plume Trackdown investigation.
SEl was provided with an electronic copy of the NYSDEC public files containing over 32,000
pages of reports including the November 2013 Phase VII Site Characterization report prepared
by URS Corporation. Based upon a review of the data, SEI developed a scope of work to collect
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soil samples at the Site in an effort to determine the extent and degree of the HVOCs in the soils
and to determine whether the Site is contributing to the ground water plume beneath the Site.

Soil Sampling Conducted in October and November 2015

In October and November 2015, SEI conducted soil sampling at the Site to attempt to
delineate the horizontal and vertical extent of the HVOCs impact previously identified along
Varick Avenue by NYSDEC and to determine whether potential areas of concern at the Site
(floor drains, cesspools and loading docks) were sources of the HVOCs. This investigation is
documented in SEI’s December 21, 2015 letter report to Chris Carpentieri.

In summary, SEI’s investigation found that the cesspools did not contain detectable
concentrations of the HVOCs, that there were some impacted soils in the vicinity of the floor
drains and determined that vertical extent of the HVOCs impact was limited to a depth of
approximately 22 feet below ground surface (bgs) along Varick Avenue. These results were
consistent with the vertical distribution of the VOCs identified by NYSDEC. The horizontal
limits of the VOCs impact were found to extend beyond the soil samples collected and required
additional soil sampling to complete the delineation.

Compound-Specific Isotope Analysis

During the October and November 2015 sampling event, SEI also collected soil samples
for Compound-Specific Isotope Analysis (CSIA). The CSIA was performed in an effort to
determine if the HVOCs detected in the soils at the site were a contributing source to the ground
water contamination associated with the Meeker Avenue Plume Trackdown investigation.
Different spills of PCE may have different isotopic “signatures” that can be used to associate a
plume of contamination in ground water with a particular spill. CSIA has been used successfully
at a variety of sites to distinguish between contaminant releases which occurred at different times
and places at complex spill sites. The findings of the CSIA samples were used to compare the
characteristics of the HVOCs detected in the soil at the site to the HVOCs detected in ground
water samples collected by the NYSDEC.

The CSIA was performed on shallow soil samples collected by SEI during the October
and November 2015 sampling event. SEI subcontracted GZA GeoEnvironmental, Inc. to
compare the CSIA results of the three soil samples to the NYSDEC's CSIA analysis of ground
water samples collected from monitoring wells located adjacent to the Site building along Varick
Avenue. The findings of the CSIA analysis of the shallow soil samples and the CSIA analysis of
the ground water samples disclosed that there are different carbon isotope signatures between the
PCE detected in the shallow soil samples as compared to the PCE detected in the ground water at
the subject site. The different carbon isotope signatures suggest that PCE in the soil at the
subject site may be from a different source than PCE detected in the groupd water, within a 90%
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confidence interval. A copy of GZS GeoEnvironmental, Inc. May 12, 2016 letter report in
attached as Appendix A.

Soil Vapor Investigation and Soil Sampling Conducted in July and August 2016

Based upon the results of the soil sampling and analysis described above SEI conducted a
Soil Vapor Investigation beneath the floor of the building and conducted additional soil sampling
to continue to delineate the horizontal and vertical extent of PCE and TCE Impact in accordance
with SEI Proposal 16-010/NY.

Soil Vapor Investigation

The soil samples that were collected from beneath the floor of the building during the
October and November 2015 site assessment were collected along the western perimeter of the
building closest to Varick Avenue. In July 2016, SEI conducted a soil vapor survey of the soils
beneath the concrete floor of the northern portion of the building. The soil vapor survey was
conducted within the interior portions of the building using a portable photoionization detector
(PID). A hammer drill was used to bore holes through the concrete floor and into the soil below
to a depth of approximately 2.5-feet below the floor surface. SEI then utilized the PID and a
sampling probe to sample the soil for HVOC vapors at each location. The soil vapor screening
was performed to aid SEI in determining the areas beneath the concrete floor that may be
impacted by elevated concentrations of HVOCs and to determine the areas from which soil
samples would be collected from soil borings for laboratory analysis.

The soil vapor survey detected HVOC vapors in the shallow soils beneath the northern
portion of the building at concentrations ranging from 10 parts per million (ppm) to 650 ppm.
The soil vapor survey indicated widespread impact of the HVOCs in the shallow soil beneath the
northern portion of the building. The soil vapor survey sampling locations and the
concentrations of HVOC vapors detected at each respective location are shown on the attached
Figure 1, Soil Vapor Survey Map.

Soil Sampling Conducted in August 2016

In August 2016, SEI collected soil samples from soil borings advanced through the
concrete floor in that the northern portion of the building to delineate the vertical and horizontal
extent of the impacted soil. SEI collected twenty-seven soil samples from fourteen soil borings.
The soil cores from each soil boring were screened for the HVOC vapors using a PID. One soil
sample was collected from near the surface of each sampling location to delineate the horizontal
extent of the impacted soil. An additional soil sample was collected from each sampling location
(except one location) at depth to delineate the vertical extent of the impacted soil. The samples
collected at depth were selected based on indications of the HVOC vapors using the PID.
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The analytical results of the soil samples showed that the shallow soil from beneath the
floor is impacted by the VOCs at concentrations above the applicable NYSDEC soil criteria,
The VOC impacted soil was detected in the shallow soils throughout the northern portion of the
building. Elevated concentrations of the VOCs were also detected is two soil samples collected
at a depth of 10-feet below surface grade. The locations of the soil samples and a summary of
the analytical results are shown on the attached Figure 2, August 2016 Soil Sample Location
Map.

Discussion

SEI’s Proposal 16-010/NY and subsequent discussions with the tenant in the building
called for the additional sampling to be conducted in phases. This approach would allow
interpretation of data in phases and accommodate the tenant’s needs to operate their business
while the investigation was taking place. The soil vapor survey and soil sampling described
above were the first phase of work to be conducted. Additional sampling within the building and
along Varick Avenue was anticipated after the August 2016 of sampling was completed.

Based upon the results of the August 2016 sampling, the horizontal extent of the HVOCs
impacted soil was far more wide spread than anticipated. In fact the data suggests that
approximately 24,000 tons of soil under the building would require remediation to meet the
NYSDEC standards. Traditional excavation and disposal of the soil beneath the building would
almost certainly require that most, if not all, of the building be demolished before work could
begin and the excavation and disposal of the soil would likely exceed $8.5 million dollars. See
Appendix B-1 and B-2 for the basis of this estimate). Additional horizontal delineation in and
around the building (including delineation of the soils known to be impacted along Varick
Avenue and the central and southern portions of the building) will increase the volume of soil to
be remediated.

Rather than continue the horizontal delineation of the impacted soil SEI, in consultation
with you and the Site owner, decided that a preliminary evaluation of remedial alternatives to
excavation and disposal of soils was warranted to determine whether there was a more practical
and cost effective method. The results of that evaluation are discussed below.

SEI evaluated several alternatives to remediate the soils including, Soil Vapor Extraction
and Air Sparging (SVE/AS), In Situ Chemical Oxidation (ISCO), In Situ Chemical Reduction
(ISCR), Enhanced Anaerobic Bioremediation, Bioaugmentation and In Situ Thermal Treatment.
Each of these technologies are described in Appendices C-1 through C-5 and Appendix D. A
summary of SEI evaluation these alternatives is provided in the table below:
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Eis _________ Preliminary Evaluation of Remedial Alternatives
Technology Description of | Applicability of Technology to the | Cost
Technology Site
SVE/AS Injection of air into the | There appear to be two different | N/A
ground water to | sources of HVOCs beneath the site:
volatilize the HVOCs. | the HVOCs in the ground water and
The wvapors are then |the HVOCs in the soils above the
extracted from the soils | ground water. They appear to have
above the water table for | not comingled and the Site may not
treatment. (See | be contributing to the HVOCs in the
Appendix C-1) ground water. Use of this
technology would comingle these
two sources and negate any
argument that the Site is not
responsible for the HVOCs in the
ground water. Not recommended
for this Site.
ISCO Injection of chemical | There appear to be two different | N/A

oxidants into the soil
and/ or ground water to
rapidly  oxidize and
destroy the HVOCs that
are contacted by them.
(See Appendix C-2)

sources of HVOCs beneath the site:
the HVOCs in the ground water and
the HVOCs in the soils above the
ground water. They appear to have
not comingled and the Site may not
be contributing to the HVOCs in the
ground water. Use of this
technology would involve injection
of the liquid oxidants which will
likely move the HVOCs in the soils
downward to the ground water and
negate any argument that the Site is
not responsible for the HVOCs in
the ground water. Not recommended
for this Site.
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ISCR Biogeochemical There appear to be two different | N/A
reduction utilizing iron | sources of HVOCs beneath the site:
particles or iron salts that | the HVOCs in the ground water and
are injected into the soils | the HVOCs in the soils above the
to enhance | ground water. They appear to have
biodegradation of the | not comingled and the Site may not
HVOCs. (See Appendix | be contributing to the HVOCs in the
C-3) ground water. Use of this
technology would involve injection
of the liquid oxidants which will
likely move the HVOCs in the soils
downward to the ground water and
negate any argument that the Site is
not responsible for the HVOCs in
the ground water. Not recommended
for this Site.
Enhanced This technology injects | This technology only works in the | N/A
Anaerobic hydrogen to enhance the | saturated zone. The HVOCs in the
Bioremediation | biodegradation of | soil at the Site are well above the
HVOCs in soil and | Saturated zone. This technology
ground water. (See | will not work.
Appendix C-4)
Bioaugmentation | This technology injects | This technology only works in the | N/A
cultured microorganisms | saturated zone. The HVOCs in the
for bioaugmentation of | soil at the Site are well above the
HVOCs in soil and | Saturated zone. This technology
ground water. (See | will not work.
Appendix C-5)
In Situ Thermal | This technology utilizes | This technology appears to be | $3 million

Conduction
Heating

heater rods installed
through the floor of the
building to heat the soils
to a temperature of +
200° F. The HVOCs are
then extracted by vertical
extraction wells grouped
with each heater. The
HVOC vapors are then
treated. (See Appendix
D)

suitable for treatment of the HVOCs
in the soils beneath the building.
According to studies provided to
SEI, the technology does not cause
the HVOCs to migrate downward
toward the ground water during
treatment. (See Appendix E)
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Based upon the above analysis of remedial alternatives it appears that In Situ Thermal
Conduction Heating may be a viable alternative to excavation and disposal of the soils beneath
the building. Please remember that in addition to the remediation of the soils beneath the
building some soil excavation will still be necessary in the vicinity of the side walk along Varick
Avenue and possibly in other areas that have not yet been fully delineated.

Should you have any questions or require additional information please contact us.
Sincerely,
SAILER ENVIRONMENTAL, INC.

z:/M/ﬂa..L

Edward N. Sailer, CHMM, LEP
President

Attachments
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