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EXECUTIVE SUMMARY

The Remedial Investigation Report (RIR) provides sufficient information for establishment
of remedial action objectives, evaluation of remedial action alternatives, and selection of a
remedy pursuant to RCNY§ 43-1407(f). The remedial investigation (RI) described in this

document is consistent with applicable guidance.
Site Location and Current Usage

The Site is located at 556 Columbia Street in the Red Hook section of Brooklyn, New York
and is identified as Block 601 and Lot 17 on the New York City Tax Map. Figure 1 shows the
Site location. The Site is 48,800-square feet and is bounded by Bay Street to the north,
Sigourney Street to the south, Columbia Street to the east, and a warehouse to the west. A map
of the site boundary is shown in Figure 2. Currently, the Site is used for parking trucks and

buses. There is a raised loading dock at the western end of the lot. The site is otherwise vacant.
Summary of Proposed Redevelopment Plan

The proposed future use of the Site will consist of a private school, grades K through 12.
Layout of the proposed site development is presented in Figure 7. The current zoning
designation is M-1-1 Special Mixed Use. The proposed use is consistent with existing zoning for
the property, but will require a special use variance from the NYC Board of Standards and

appeals.

The site is being proposed as the future location of a new private school with grades K
through 12. The new school will be constructed over the grade-level parking lot. The total
square footage of the future school will be 80,000 square feet and will consist of five floors with
no ground-level occupied spaces, with the exception of a small security outpost. Parking areas
and landscaping around the perimeter will cover the lot at the current grade. The current loading
dock will be demolished. Excavation depths during construction will range from approximately

0 to 4 feet below grade. Excavation below the water table is not anticipated.

Summary of Past Uses of Site and Areas of Concern

The history of the subject property and surrounding area was researched through a review

of readily ascertainable standard historical sources. These sources may include current and past
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owners, property records, recorded land title records, property tax files, building department
records and/or zoning & land use records. This review was conducted in order to identify those
uses that are likely to have led to recognized environmental conditions. Following, is a summary

of these findings.

The subject property was initially developed in the early 1900s as the CWH Carter
Lithographic Varnish Works, which covered the eastern 2/3 of the block between Columbia
Street and Otsego Street to the east and west, and Bay and Sigourney Streets to the north and
south. Several kettles, and a furnace were operated on site, presumably for preparing varnish. A
barrel shed and offices were located on site as well. By 1950 the site had been converted to the
Cambeis Trucking Company and presumably served as the terminal for the operation. The site
continued to be operated as a parking area for trucks and busses until the current use.

No certificates of occupancy were available with NYC Buildings Department. The
department of Finance building classification is “garage/gas station”. There is no evidence that
the subject property was operated as a gas station. Refueling facilities may have been operated

on site for the former trucking operation.

The subject property is currently owned by Red Hook Property Group LLC. Property
ownership history was researched through deeds at ACRIS online. Previous owners and the
approximate date of purchase are listed below. This ownership record is based on reasonably

attainable information, may be incomplete, and does not constitute a title search.

The ownership history is as follows:

Flippy Realty Corp. Red Hook Property Group LLC 6/29/2005
Rainforth & Kelly Inc. Flippy Realty Corp. 1/23/1986
Columbia St. Associates Rainforth & Kelly Inc. 6/17/1970
Marvin Realty Corp. Columbia St. Associates 6/17/1970
Cambeis, Mary W. Marvin Realty Corp. 9/8/1967

Mae Realty Co. Inc. Cambeis, Mary W. 9/8/1967

Areas of concern (AOCs) include:

e Potential releases of wastes or chemical products from the lithographic varnish

manufacturing business that operated on the subject property.

BASIS School — 556 Columbia Street, Brooklyn



e Potential leakage of fuel or other hazardous or regulated substances from parked vehicles.

e Releases of petroleum or hazardous/regulated materials on properties near the

subject property.
Summary of the Work Performed under the Remedial Investigation

1. Conducted a Site inspection to identify AOCs and physical obstructions (i.e. structures,

buildings, etc.);

2. Installed 44 soil borings across the entire project Site, and collected 46 soil samples for

chemical analysis from the soil borings to evaluate soil quality;

3. Installed seven temporary and/or permanent groundwater monitoring wells throughout
the Site to establish groundwater flow and collected seven groundwater samples for

chemical analysis to evaluate groundwater quality;

4. Installed six soil vapor probes around Site perimeter and collected six samples for

chemical analysis.
Summary of Environmental Findings
1. Elevation of the property is 6 feet above mean sea level.
2. Depth to groundwater ranges from 4 to 7 feet at the Site.
3. Groundwater flow is generally from north to south beneath the Site.
4. Depth to bedrock is approximately 150 feet at the Site.

5. The stratigraphy of the site, from the surface down, consists of 4 to 6 feet of
unconsolidated fill, underlain by 2 to 3 feet of organic rich wetland deposits, underlain by
140 feet of unconsolidated coastal plain sediments of silt and sand, underlain by the

Manhattan Formation.

6. Soil/fill samples collected during the RI showed several VOCs were detected at trace
concentrations and below Track 1 Unrestricted Use SCOs. Three VOCs including 1,3,5-
Trimethylbenzene (max. of 25 ppb), 2-Butanone (max. of 140 ppb), and acetone (max.
2,500 ppb) were detected above Unrestricted Use SCOs. Acetone was detected in all soil
samples. Several SVOCs including benzo(a)anthracene (max 100,000 ppb),
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benzo(a)pyrene (max 86,000 ppb), benzo(b)-fluoranthene (max 20,000 ppb),
benzo(k)fluoranthene (max 85,000 ppb), chrysene (max 100,000 ppb),
Dibenz(a,h)anthracene (max 4,300 ppb), Dibenzofuran (max of 17,000 ppb), fluoranthene
(max 240,000 ppb) and indeno(1,2,3-cd)pyrene (max 40,000 ppb), and pyrene (max
190,000 ppb). Of these SVOCs benzo(a)anthracene, benzo(a)pyrene, benzo(b)-
fluoranthene, benzo(k)fluoranthene, chrysene, Dibenz(a,h)anthracene, fluoranthene,
indeno(1,2,3-cd)pyrene, Phenanthrene and pyrene were were detected above Restricted
Residential Use SCOs. Three SVOC hotspot (max. total of 1,556 ppm) areas have been
identified (in the vicinity of GB-6, GB-11 and GB-12). The PCB (PCB-1232) was
detected in one sample at 297 ug/kg, exceeding Unrestricted Use SCOs. Five pesticides
including 4,4'-DDE (max of 42 ug/kg), 4,4'-DDD (max of 86.3 ug/kg), 4,4'-DDT (max of
33.6 ug/kg), cis-Chlordane (max of 271 ug/kg) and Chlordane (max of 3130 ug/kg) were
detected in half the samples at concentrations exceeding Unrestricted Use SCOs. Metals
including arsenic (max of 160 mg/kg) barium (max 2,900 mg/kg), cadmium (max of 11
mg/kg), chromium (max of 100 mg/kg), copper (max of 40,000 mg/kg), lead (max of
10,000 mg/kg), mercury (max of 4.8 mg/kg) and zinc (max of 8,100 mg/kg) exceeded
Unrestricted Use SCOs. Of these metals, arsenic, barium, cadmium, copper, lead and
mercury exceeded Restricted Residential Use SCOs. There is a copper hotspot in the
vicinity of GB-7. Metals were distributed throughout the site soils. No soil samples
contained VOCs, PCBs or pesticides at concentrations exceeding Restricted Residential

Use SCOs.

. Groundwater samples collected during the RI showed no detectable concentration of
PCBs, or Pesticides. Several VOCs were detected at trace concentration. Only two VOCs,
isopropylbenzene (max of 62 ug/L) and total xylenes (7.8 ug/L), exceeded New York
State 6NYCRR Part 703.5 Groundwater Quality Standards (GQS). Five SVOCs including
benzo(a)anthracene (15 ug/L), benzo(b)-fluoranthene (16 ug/L), benzo(k)fluoranthene (7.3
ug/L), chrysene (16 ug/L), and Indeno(1,2,3-cd)pyrene (4.1 ug/L) exceeded GQS. Metals
including arsenic (34ug/L), barium (3,800 ug/L),beryllium (8.5 ug/L), iron (max of 48,000
ug/L), and manganese (max of 1,500ug/L) were detected in filtered groundwater samples

above GQS. MW-3 contained the highest concentrations of metal and SVOC exceedences.
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8. The soil vapor collected during the RI were compared to the compounds listed in Table
3.1 Air Guideline Values Derived by the NYSDOH located in the New York State
Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor Intrusion.
Soil vapor samples showed moderate levels of petroleum related and chlorinated VOCs in
all soil vapor samples. Most contaminant concentrations were below 50 ug/m’ except for
acetone, which was detected in all samples at a maximum concentration of 1300 ug/m’
and hexane (850 ug/m’). Tetrachloroethylene was detected in 2 of the 6 samples at a
maximum concentration of 2.5 pg/m’. Trichlorethylene was detected in 4 of the 6 samples
all at a maximum concentration of 7.4 pg/m3. Carbon tetrachloride, and 1,1,1-
trichloroethane (1,1,1-TCA), were not detected in any soil vapor samples during this RI.
The TCE concentrations are above the monitoring level ranges established within the State

NYS DOH soil vapor guidance matrix.
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REMEDIAL INVESTIGATION REPORT

1.0 SITE BACKGROUND

Highmark Schools has enrolled in the New York City Voluntary Cleanup Program (NYC
VCP) to investigate and remediate a 1.12-acre site located at 556 Columia Street in the Red
Hook section of Brooklyn, New York. Mixed commercial residential use is Proposed for the
prope'ty—a new private school, grades K through 12. The RI work was performed between July
31 and Octber 25, 2013. This RIR summarizes the nature and extent of contamination and
provides sufficient information for establishment of remedial action objectives, evaluation of
remedial action alternatives, and selection of a remedy that is protective of human health and the

environment consistent with the use of the property pursuant to RCNY§ 43-1407(f).
1.1  Site Location and Current Usage

The Site is located at 556 Columbia Street in the Red Hook section of Brooklyn, New York
and is identified as Block 601 and Lot 17 on the New York City Tax Map. Figure 1 shows the
Site location. The Site is 48,800-square feet and is bounded by Bay Street to the north,
Sigourney Street to the south, Columbia Street to the east, and a warehouse to the west. A map
of the site boundary is shown in Figure 2. Currently, the Site is used for parking trucks and

buses. There is a raised loading dock at the western end of the lot. The site is otherwise vacant.
1.2 Proposed Redevelopment Plan

The proposed future use of the Site will consist of a private school, grades K through 12.
Layout of the proposed site development is presented in Figure 7. The current zoning
designation is M-1-1 Special Mixed Use. The proposed use is consistent with existing zoning for
the property, but will require a special use permit from the NYC Board of Standards and appeals.
The site is being proposed as the future location of a new private school with grades K through

12.

The new school will be constructed over the grade-level parking lot. The total square footage
of the future school will be 80,000 square feet and will consist of five floors with no
ground-level occupied spaces, with the exception of a small security outpost. Parking areas and

landscaping around the perimeter will cover the lot at the current grade. The current loading
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dock will be demolished. Excavation depths during construction will range from approximately

0 to 4 feet below grade. Excavation below the water table is not anticipated.
1.3 Description of Surrounding Property

e The parcel north of the subject property, on the north side of Bay Street includes light
industrial operations including contractor’s yards and offices, and automotive repair.

e The parcel east of the subject property is a City park.

e The property west of the subject property is a warehouse and light manufacturing facility.

e The parcel south of the subject property is a community garden.

Figure 8 shows the surrounding land usage.
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20 SITEHISTORY

2.1 Past Uses and Ownership

The history of the subject property and surrounding area was researched through a review
of readily ascertainable standard historical sources. These sources may include current and past
owners, property records, recorded land title records, property tax files, building department
records and/or zoning & land use records. This review was conducted in order to identify those
uses that are likely to have led to recognized environmental conditions. Following, is a summary

of these findings.

The subject property was initially developed in the early 1900s as the CWH Carter
Lithographic Varnish Works, which covered the eastern 2/3 of the block between Columbia
Street and Otsego Street to the east and west, and Bay and Sigourney Streets to the north and
south. Several kettles, and a furnace were operated on site, presumably for preparing varnish. A
barrel shed and offices were located on site as well. By 1950 the site had been converted to the
Cambeis Trucking Company and presumably served as the terminal for the operation. The site

continued to be operated as a parking area for trucks and busses until the current use.

No certificates of occupancy were available with NYC Buildings Department. The
Department of Finance building classification is “garage/gas station”. There is no evidence that
the subject property was operated as a gas station. Refueling facilities may have been operated

on site for the former trucking operation.

The subject property is currently owned by Red Hook Property Group LLC. Property
ownership history was researched through deeds at ACRIS online. Previous owners and the
approximate date of purchase are listed below. This ownership record is based on reasonably
attainable information, may be incomplete, and does not constitute a title search. The ownership
history is as follows:

Flippy Realty Corp. Red Hook Property Group LLC - 6/29/2005
Rainforth & Kelly Inc. Flippy Realty Corp. - 1/23/1986
Columbia St. Associates Rainforth & Kelly Inc. - 6/17/1970
Marvin Realty Corp. Columbia St. Associates - 6/17/1970
Cambeis, Mary W. Marvin Realty Corp. - 9/8/1967

Mae Realty Co. Inc. Cambeis, Mary W. - 9/8/1967
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2.2  Previous Investigations

Previous studies include a Phase I Environmental Site Assessment conducted in July and
August 2013, and a Phase II Environmental Site Assessment conducted in July and August,
2013. The Phase I findings were as follows: Between 1904 and approximately 1950, the Site
was operated as a lithographic varnish manufacturing facility. After 1950 the site was operated

as a parking area for a trucking company and other tenants.

The Phase II assessment included direct-push soil cores, installation and sampling of four
temporary groundwater monitoring wells, and a soil vapor investigation. SVOCs and metals in
some samples of fill material above the water table exceeded both the Unrestricted Use SCOs
and Restricted-Residential SCOs. No SVOCs, VOCs, pesticides, or PCBs were detected in
groundwater above New York State 6NYCRR Part 703.5 Groundwater Quality Standards
(GQS). Metals exceeded State groundwater standards for metals were limited to seven

compounds.

2.3  Site Inspection

PVE Sheffler personnel inspected the subject property on July 31 and August 6, 2013.
The site reconnaissance and interviews were conducted by Christopher Brown and Timothy

Pagano.

2.4 Areas of Concern
The Phase 1 Report is presented in Appendix A.
The AOC:s identified in the Phase I assessment include:

e Potential releases of wastes or chemical products from the lithographic varnish
manufacturing business that operated on the subject property.

e Potential leakage of fuel or other hazardous or regulated substances from parked vehicles.
® Releases of petroleum or hazardous/regulated materials on properties near the subject

property.
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The Phase II report findings are as follows:

e Soil samples contained semi-volatile organic compounds (SVOCs) at concentrations
exceeding UUSCOs, and in some instances exceed 6NYCRR Part 375 Restricted
Residential SCOs (RRSCOs).Concentrations of SVOCs were higher in soil samples
collected along the western section of the subject property. In particular GB-6, GB-11
and GB-12, contained total SVOC concentrations of 1,556 ppm; 465 ppm; and, 233 ppm,
respectively.

e Soil samples contained the metals As, Ba, Cd, Cr, Cu, Pb, Hg and Zn at concentrations
exceeding only the Unrestricted Use SCOs. As, Ba, Cd, Cu, Pb and Hg were detected at
concentrations exceeding both the Unrestricted Use SCOs and the Restricted Residential
SCOs.

¢ Filtered Groundwater samples contained the following metals at concentrations
exceeding Class GA groundwater standards:

MW-3: Arsenic, Barium, Iron, Manganese
MW-5: Iron, Manganese

MW-6: Iron, Manganese

MW-7: Barium, Beryllium, Iron, Manganese

e Soil vapor samples showed Trichlorethylene (TCE) was detected in 4 of the 6 samples all
at a maximum concentration of 7.4 pg/m3
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3.0 PROJECT MANAGEMENT

3.1 Project Organization

The Qualified Environmental Profession (QEP) responsible for preparation of this RIR is
Christopher B. Brown.

3.2  Health and Safety

All work described in this RIR was performed in full compliance with applicable laws and
regulations, including Site and OSHA worker safety requirements and HAZWOPER

requirements.
3.3 Materials Management

All material encountered during the RI was managed in accordance with applicable laws and

regulations.
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4.0

4.1

REMEDIAL INVESTIGATION ACTIVITIES

Highmark Schools performed the following scope of work:

Conducted a Site inspection to identify AOCs and physical obstructions (i.e. structures,

buildings, etc.).

Installed 44 soil borings across the entire project Site: Borings GB-1 through GB-12
were installed and sampled during the Phase II investigation in July and August 2013;
Borings GB-13 through GB-45 were installed and sampled during the RI. We selected at
least one soil sample from each boring for chemical analysis to evaluate soil quality. Not

all samples were analyzed.

Installed seven groundwater monitoring wells (temporary and permanent) throughout the
Site to establish groundwater flow and collected groundwater samples for chemical
analysis to evaluate groundwater quality. Four of the seven wells (MW-1 through MW-
4) were installed during the prior Phase II investigation as temporary groundwater
sampling points. Monitoring Wells MW-5, MW-6 and MW-7 were installed during the
RIR. MW-7 is being re-sampled and results will be submitted to OER

Installed six soil vapor probes around Site perimeter and collected six samples for
chemical analysis. Vapor probe locations SG-1 through SG-3 were sampled during the
prior Phase II investigation. Vapor probe locations SG-4 through SG-6 were sampled
during the RIR.

Geophysical Investigation

None performed, except as needed for utility markout purposes.

4.2

Borings and Monitoring Wells

Drilling and Soil Logging

Borings GB-1 through GB-12 were installed and sampled during the Phase II investigation in

July and August 2013; Borings GB-13 through GB-45 were installed and sampled during the RI.

Boring logs were prepared by a geologist are attached in Appendix C. A map showing the

location of soil borings and monitor wells is shown in Figure 3. Borings were logged
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continuously and were examined by visual and olfactory means and using a calibrated PID. All

direct-push borings were extended to 8 feet below grade (or refusal), and samples were collected

and screened. The results of soil screening are recorded on the soil boring logs. During the

Phase II, one sample from each boring was submitted for laboratory analysis. During the RI,

delineation of hot spots was one of the main goals, so one sample from 1-3’ and one sample from

4-6’ were collected from each boring and submitted for laboratory analysis, but not all borings

were analyzed by the laboratory, depending on the results of the nearby borings.

Groundwater Monitoring Well Construction

Monitor well locations are shown in Figure 3. Monitoring Wells MW-1 through MW-4 were

installed as temporary groundwater sampling points. Monitoring Wells MW-5 though MW-7

were installed using a conventional rig equipped with an auger.

Identification Date of Total Depth Diameter | Ground surface Screened Construction GPS
Number construction elevation interval Material Coordinates
(PVC, steel,
(Elevation
etc)
Range)
Monitor MW-5, 6, October 13 feet 2”7 Pending 13’ to 3° PVC Pending
Wells and 7 2013 bls
Survey

The horizontal location of soil borings and monitoring wells was established using a mapping
grade Trimble GPS system accurate to within 1 foot. Vertical datum are in the process of being

collected.
Water Level Measurement

Groundwater elevations were established by surveying the top of casing elevation to the

nearest 0.01 ft and measuring the depth to water using a graduated tape with water sensor.

Water level data is pending and will be submitted to OER at a later date.
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Monitoring Well Date Depth-to-water Top of Casing Water Elevation
1D No. Elevation
MW -5 October 28, 2013 | ... Pending Pending
MW- 6 October 28, 2013 | ... Pending Pending
MW-7 October 28, 2013 | ... Pending Pending

4.3  Sample Collection and Chemical Analysis

Sampling performed as part of the field investigation was conducted for all Areas of Concern
and also considered other means for bias of sampling based on professional judgment, area
history, discolored soil, stressed vegetation, drainage patterns, field instrument measurements,
odor, or other field indicators. All media, including soil, groundwater and soil vapor have been
sampled and evaluated in the RIR. Discrete (grab) samples have been used for final delineation
of the nature and extent of contamination and to determine the impact of contaminants on public
health and the environment. The sampling performed and presented in this RIR provides
sufficient basis for evaluation of remedial action alternatives, establishment of a qualitative

human health exposure assessment, and selection of a final remedy.
Soil Sampling

Forty-four soil borings were completed during the Phase II and the RI -- GB-1 through GB-
45, with GB-42 not being drilled because of its location on the concrete loading ramp. Borings
were completed using a GeoProbe direct-push rig. Soil cores were collected in 4-foot macro
core acetate liners. Soils were logged by a field geologist and screened for VOC:s in the field
using a PID. One or two samples from each boring were selected for laboratory analysis. Data
on soil sample collection for chemical analyses, including dates of collection and sample depths,
are reported in Tables 1-5. Figure 3 shows the location of samples collected in this investigation.

Laboratories and analytical methods are shown below.

Soil samples were also collected at the soil-water interface in the location of MW-5, MW-6,

and MW-7. Analytical data from these analyses are summarized in Tables 6-10.
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Groundwater Sampling

Seven groundwater samples were collected from Monitoring Wells MW-1 though MW-6 for
chemical analysis during the Phase II investigation and this RI. (On the date MW-7 was to be
sampled, there was not sufficient water in the well, so MW-3 nearby was sampled instead. MW-
7 will be sampled and results of the analysis will be included in a supplemental RIR.) Prior to
sample collection, static water levels were measured. Each well was purged using USEPA low
flow purge techniques until physical water quality parameters had stabilized. Groundwater
samples were collected using a peristaltic pump and dedicated tubing. Samples for metals from
monitoring wells MW-5, MW-6, and MW-3 (the second time) were collected as filtered and
unfiltered samples. Samples were preserved on ice and accompanied by a chain of custody while
on-site and during transport to the laboratory. Groundwater sample collection data are reported
in Tables 11-15. Figure 3 shows the location of groundwater sampling. Laboratories and

analytical methods are shown below.
Soil Vapor Sampling

Six soil vapor probes were installed and six soil vapor samples were collected for chemical
analysis during the Phase II investigation and this RI. Soil vapor sampling locations are shown
in Figure 3. Soil vapor sample collection data is reported in Table 16. Methodologies used for
soil vapor assessment conform to the NYS DOH Final Guidance on Soil Vapor Intrusion,
October 2006.

Soil vapor ports SV-1, SV-2, and SV-3 were installed and sampled as follows: A 2”-
diameter macro-core was pushed to 4’ below grade. Slotted PVC screen was installed from 3’ to
4’ below grade, with solid PVC riser above to grade. Polyethylene tubing was installed to the
depth of the slotted interval. The annular space between the PVC and the borehole was filled
with sand from 3’ to 4’ below grade, with bentonite slurry above to grade. The port was allowed
to set for one day. The next day, a helium tracer test was conducted on the three ports to verify
correct completion. The ports were then purged one or more volumes using a peristaltic pump
set to pump at 0.2 L/min or slower. The polyethylene tubing was then connected to a 1-liter
summa canister and the sample was collected over a 1-hour period. Following sample collection,

the canisters were shipped to Centek Laboratories, with a chain of custody, for analysis.
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Soil vapor ports SV-4, SV-5, and SV-6 were installed and sampled as follows: A 2”-
diameter macro-core was pushed to 4’ below grade. Slotted PVC screen was installed from 3’ to
4’ below grade, with solid PVC riser above to grade. Polyethylene tubing was installed to the
depth of the slotted interval. The annular space between the PVC and the borehole was filled
with sand from 3’ to 4’ below grade, with bentonite slurry above to grade. The port was allowed
to set for one day. The next day, a helium tracer test was conducted on the three ports to verify
correct completion. The ports were then purged one or more volumes using a peristaltic pump
set to pump at 0.2 L/min or slower. The polyethylene tubing was then connected to a 1-liter
summa canister and the sample was collected over a 1-hour period. Following sample collection,

the canisters were shipped to Centek Laboratories, with a chain of custody, for analysis.
Chemical Analysis

Chemical analytical work presented in this RIR has been performed in the following manner:

Factor Description

Quality Assurance Officer | The chemical analytical quality assurance is directed by Doug

Tawes
Chemical Analytical Chemical analytical laboratory(s) used in the RI is NYS ELAP
Laboratory certified and were EnviroTest Laboratories, Inc.
Chemical Analytical Soil analytical methods:

Methods
e TAL Metals by EPA Method 6010B and 6010C (rev. 2007);

e VOCs by EPA Method 8260C (rev. 2006);

e SVOCs by EPA Method 8270D (rev. 2007);

e Pesticides by EPA Method 8081B (rev. 2000);

e PCBs by EPA Method 8082A (rev. 2000);
Groundwater analytical methods:

e TAL Metals by EPA Method 6010B and 6010C (rev. 2007);
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VOCs by EPA Method 8260C (rev. 2006);

SVOCs by EPA Method 8270D (rev. 2007);

Pesticides by EPA Method 8081B (rev. 2000);

PCBs by EPA Method 8082A (rev. 2000);
Soil vapor analytical methods:

e VOCs by TO-15 VOC parameters.

Results of Chemical Analyses

Laboratory data for soil, groundwater and soil vapor are summarized in Tables 1-16.
Laboratory data deliverables for all samples evaluated in the Phase II investigation and this RIR
are provided in digital form in Appendices D, E, and F. Exceedences of standards are shown in

Figures 4, 5, and 6 for soil, groundwater, and vapor, respectively.

5.0 ENVIRONMENTAL EVALUATION

5.1 Geological and Hydrogeological Conditions

Stratigraphy

Unconsolidated materials above the water table consist of a sandy fill material with lesser
amounts of silt, clay, gravel, concrete fragments, wood fragments, and brick fragments.

Hydrogeology

Water level data for all monitoring wells will be submitted in a supplemental submittal. The
average depth to groundwater is 6.5 feet and the range in depth is 6 to 7 feet. A map of
groundwater level elevations with groundwater contours and inferred flow lines will be

submitted in a supplemental submittal. Groundwater flow is generally from north to south

24

BASIS School — 556 Columbia Street, Brooklyn



5.2 Soil Chemistry

Soil/fill samples collected during the RI showed several VOCs were detected at trace
concentrations and below Track 1 Unrestricted Use SCOs. Three VOCs including 1,3,5-
Trimethylbenzene (max. of 25 ppb), 2-Butanone (max. of 140 ppb), and acetone (max. 2,500
ppb) were detected above Unrestricted Use SCOs. Acetone was detected in all soil samples.
Several SVOCs including benzo(a)anthracene (max 100,000 ppb), benzo(a)pyrene (max 86,000
ppb), benzo(b)-fluoranthene (max 20,000 ppb), benzo(k)fluoranthene (max 85,000 ppb),
chrysene (max 100,000 ppb), Dibenz(a,h)anthracene (max 4,300 ppb), Dibenzofuran (max of
17,000 ppb), fluoranthene (max 240,000 ppb) and indeno(1,2,3-cd)pyrene (max 40,000 ppb), and
pyrene (max 190,000 ppb). Of these SVOCs benzo(a)anthracene, benzo(a)pyrene, benzo(b)-
fluoranthene, benzo(k)fluoranthene, chrysene, Dibenz(a,h)anthracene, fluoranthene,
indeno(1,2,3-cd)pyrene, Phenanthrene and pyrene were were detected above Restricted
Residential Use SCOs. Three SVOC hotspot (max. total of 1,556 ppm) areas have been
identified (in the vicinity of GB-6, GB-11 and GB-12). The PCB (PCB-1232) was detected in
one sample at 297 ug/kg, exceeding Unrestricted Use SCOs. Five pesticides including 4,4'-DDE
(max of 42 ug/kg), 4,4'-DDD (max of 86.3 ug/kg), 4,4'-DDT (max of 33.6 ug/kg), cis-Chlordane
(max of 271 ug/kg) and Chlordane (max of 3130 ug/kg) were detected in half the samples at
concentrations exceeding Unrestricted Use SCOs. Metals including arsenic (max of 160 mg/kg)
barium (max 2,900 mg/kg), cadmium (max of 11 mg/kg), chromium (max of 100 mg/kg), copper
(max of 40,000 mg/kg), lead (max of 10,000 mg/kg), mercury (max of 4.8 mg/kg) and zinc (max
of 8,100 mg/kg) exceeded Unrestricted Use SCOs. Of these metals, arsenic, barium, cadmium,
copper, lead and mercury exceeded Restricted Residential Use SCOs. There is a copper hotspot
in the vicinity of GB-7. Metals were distributed throughout the site soils. No soil samples
contained VOCs, PCBs or pesticides at concentrations exceeding Restricted Residential Use
SCOs.

Below is a summary of SVOCs and Metals which exceeded Track 2 (Restricted-Residential
SCOs)
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e SVOC compounds detected above Track 2 limits (Restricted-Residential SCOs), and

their concentration ranges, are as follows:

Benzo[a]anthracene 1,100 ug/kg (GB-17 S2) 100,000 ug/kg (GB-6)
Benzo[a]pyrene 1,300 ug/kg (GB-18 S1) 86,000 ug/kg (GB-6)
Benzo[b]fluoranthene 1,000 ug/kg (GB-17 S2) 20,000 ug/kg (GB-12)
Benzo[k]fluoranthene 4,000 ug/kg (GB-14 S2) 85,000 ug/kg (GB-6)
Chrysene 4,200 ug/kg (GB-14 S2) 100,000 ug/kg (GB-6)
Dibenz(a,h)anthracene 410 ug/kg (GB-4) 4,300 ug/kg (GB-11)
Fluoranthene 240,000 ug/kg (GB-6)

Indeno[1,2,3-cd]pyrene 510 ug/kg (GB-3) 40,000 ug/kg (GB-6)
Phenanthrene 190,000 ug/kg (GB-6)

Pyrene 190,000 ug/kg (GB-6)

e Metals detected above Track 2 limits (Restricted Residential SCOs), and their

concentration ranges, are as follows:

Arsenic 17 mg/kg (GB-1) 150 mg/kg (GB-24 S1)
Barium 690 mg/kg (GB-10) 2,900 mg/kg (GB-2)
Cadmium 10 mg/kg (GB-9) 11 mg/kg (GB-2)

Copper 280 mg/kg (GB-1) 40,000 mg/kg (GB-7)
Lead 420 mg/kg (GB-24 S1) 10,000 mg/kg (GB-16 S2)
Mercury 0.2 mg/kg (GB-3) 4.8 mg/kg (GB-43 S-2)

e Heavy metals and SVOCs are distributed across the site.

e In general, metals are present at greater concentrations in shallow soil (1-3 feet below
grade) than in deeper soil (4-6 feet below grade).

e Past site operations — including manufacturing of varnish (early 1900s) through the use of

outdoor boiling kettles - have contaminated shallow surface soil.

Data collected during the Rl is sufficient to delineate the vertical and horizontal distribution
of contaminants in soil/fill at the Site. A summary table of data for chemical analyses performed
on soil samples is included in Tables 1-5. Figure 4 shows the location and posts the values for

soil/fill that exceed the 6NYCRR Part 375-6.8 Track 2 Soil Cleanup Objectives.
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5.3 Groundwater Chemistry

Groundwater samples collected during the RI showed no detectable concentration of PCBs,
or Pesticides. Several VOCs were detected at trace concentration with the exception of
isopropylbenzene (max of 62 ug/L) and total xylenes (7.8 ug/L) which exceeded New York State
6NYCRR Part 703.5 Groundwater Quality Standards (GQS). Four SVOCs including
benzo(a)anthracene (6.2 ug/L), benzo(b)-fluoranthene (12 ug/L), benzo(k)fluoranthene (5.1
ug/L), and chrysene (9.9 ug/L) exceeded GQS. Metals including arsenic (110 ug/L), barium
(4,100 ug/L), chromium (150 ug/L), copper (320 ug/L), iron (max of 46,000 ug/L), lead (1,600
ug/L) and manganese (max of 1,400 ug/L) were detected in filtered groundwater samples above
GQS. MW-3 contained the highest concentrations of metal and SVOC exceedences. MW-7 is

being re-sampled and results will be submitted to OER at a later date.

e  VOC compounds detected above TOGS limits, and their concentration ranges, are as

follows:
Isopropylbenzene 62 ug/L (MW) 10-16-13
Total Xylenes 7.8 ug/L (MW-6) 10-16-13

e SVOC compounds detected above TOGS limits, and their concentration ranges, are
as follows:
Benzo[a]anthracene 15 ug/L (MW-7) 10-28-13
Benzo[b]fluoranthene 16 ug/L (MW-7) 10-28-13
Benzo[k]fluoranthene 7.3J ug/L (MW-7) 10-28-13
Chrysene 16 ug/kg (MW-7) 10-28-13
Indeno(1,2,3-cd)pyrene 4.1J ug/kg (MW-7) 10-28-13

e Metals detected above TOGS limits, and their concentration ranges (in filtered

samples), are as follows:

Arsenic 34ug/L (MW-3) 10-16-13
Barium 3,800 ug/L. (MW-7) 10-28-13
Beryllium 8.5 ug/L (MW-7) 10-28-13
Iron 48,000ug/L (MW-7) 10-28-13

Manganese 1,500 ug/L (MW-7) 10-28-13
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In general, permanent wells contain lower concentrations of metals in comparison to
temporary wells; Arsenic, Barium, Chromium, Iron, Lead, and Manganeese exceed 6 NYCRR
Part 703.5 Class GA groundwater standards. Permanent wells (MW-5 and MW-6) only contain
Iron and Manganeese at 6 NYCRR Part 703.5 Class GA groundwater standards. Permanent well
MW-7 contained Barium above 6 NYCRR Part 703.5 Class GA groundwater standards.

Data collected during the RI is sufficient to delineate the distribution of contaminants in
groundwater at the Site. A summary table of data for chemical analyses performed on
groundwater samples is included in Tables 11-15. Exceedence of applicable groundwater
standards are shown.

Figure 5 shows the location and posts the values for groundwater that exceed the New York

State 6NYCRR Part 703.5 Class GA groundwater standards.
5.4 Soil Vapor Chemistry

The soil vapor collected during the RI were compared to the compounds listed in Table 3.1
Air Guideline Values Derived by the NYSDOH located in the New York State Department of
Health (NYSDOH) Final Guidance for Evaluating Soil Vapor Intrusion. Soil vapor samples
showed moderate levels of petroleum related and chlorinated VOCs in all soil vapor samples.
Most contaminant concentrations were below 50 ug/m’ except for acetone, which was detected
in all samples at a maximum concentration of 1300 ug/m’ and hexane (850 ug/m°).
Tetrachloroethylene was detected in 2 of the 6 samples at a maximum concentration of 2.5
ng/m’. Trichlorethylene was detected in 4 of the 6 samples all at a maximum concentration of
7.4 pg/m3. Carbon tetrachloride, and 1,1,1-trichloroethane (1,1,1-TCA), were not detected in any
soil vapor samples during this RI. The TCE concentrations are above the monitoring level ranges

established within the State NYS DOH soil vapor guidance matrix.

VOC compounds detected above NYSDOH 2003 Median Concentrations, and their

concentration ranges, are as follows:

1,2,4-Trichlorobenzene 8.5 ng/m3 (SG-5) 28 pg/m3 (SG-2)

1,3,5-Trimethylbenzene 3.6 ug/m3 (SG-6) 8.5 ng/m3 (SG-2)

4-ethyltoluene 2.4 ng/m3 (SG-6) 4.6 pg/m3 (SG-3)

Acetone 210 pg/m3 (SG-4) 1,300 ng/m3 (SG-2)

Benzene 2.9 pg/m3 (SG-5) 20 pg/m3 (SG-1)
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cis-1,2-Dichloroethene

0.93 pg/m3 (SG-3)

Cyclohexane 20 pg/m3 (SG-5) 330 pg/m3 (SG-2)
Ethylbenzene 5.8 pg/m3 (SG-6) 15 pg/m3 (SG-3)
Freon 12 0.85 pg/m3 (SG-2) 2.4 pg/m3 (SG-3)
Heptane 38 ng/m3 (SG-6) 620 pg/m3 (SG-1)
Hexane 53 pg/m3 (SG-6) 650 pg/m3 (SG-1)
m&p Xylene 14 pg/m3 (SG-4) 21 pg/m3 (SG-3)

Methyl tert-butyl ether

25 pg/m3 (SG-6)

190 pg/m3 (SG-2)

o- Xylene 4.9 ng/m3 (SG-3) 6.1 ng/m3 (SG-6)
Tetrachloroethylene 1.6 pg/m3 (SG-3) 2.5 pg/m3 (SG-5)
Trichloroethene 3 pg/m3 (SG-3) 7.4 ng/m3 (SG-5)
Toluene 16 pg/m3 (SG-6) 25 pg/m3 (SG-3)

Data collected during the RI is sufficient to delineate the distribution of contaminants in soil
vapor at the Site. A summary table of data for chemical analyses performed on soil vapor
samples is included in Table 16.

Figure 6 shows the location and posts the values for soil vapor samples with detected

concentrations.
5.5 Prior Activity

Based on an evaluation of the data and information from the RIR, disposal of significant

amounts of hazardous waste is not suspected at this site.
5.6 Impediments to Remedial Action

There are no known impediments to remedial action at this property.
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Site-Specific Standards, Criteria and Guidance
e 6 NYCRR Part 371 - Identification and Listing of Hazardous Wastes
e 6 NYCRR Part 375 - Inactive Hazardous Waste Disposal Sites
e 6 NYCRR Parts 700-706 - Water Quality Standards (June 1998)
e STARS #1 - Petroleum-Contaminated Soil Guidance Policy

e TOGS 1.1.1 - Ambient Water Quality Standards & Guidance Values and Groundwater

Effluent Limitations
e Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites (October 1994)
e Technical Guidance for Screening Contaminated Sediments (January 1999)

e NYSDOH Indoor Air Sampling & Analysis Guidance (August 8, 2001 or subsequent
update)

e NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York (draft
October 2004 or subsequent final draft)

e DER Interim Strategy for Groundwater Remediation at Contaminated Sites in New York

State
e 6 NYCRR Part 612 - Registration of Petroleum Storage Facilities (February 1992)
e 6 NYCRR Part 613 - Handling and Storage of Petroleum (February 1992)

e 6 NYCRR Part 614 - Standards for New and Substantially Modified Petroleum Storage
Tanks (February 1992)

e 40 CFR Part 280 - Technical Standards and Corrective Action Requirements for Owners

and Operators of Underground Storage Tanks
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Exceedences in Groundwater Samples of Class GA standards

Chemical CAS MW-1 (8-1-13) | MW-2 (8-1-13) | MW-3 (8-1-13) | MW-4 (8-1-13) NWVV=5 (10-16-13) MWW=6 (10-16-13) hVy-3 (10-16-13)
Constituent Number Unfiltered Unfiltered Unfiltered Unfiltered Filtered | Unfiltered | Filtered | Unfillered | Filtered | Unfiltered
Volatile Organic Compounds

Isopropylbenzene 98-82-8 62

Total Xylenes 1330-20-7 7.8

SemtVolatife Organic Compounds

Benzo(a)anthracene 56-55-3 8.2 J
Benzo(b)fluoranthene 205-99-2 12
Benzo(k)fuoranthene 207-08-9 5.1J
Chrysene 218-01-9 9.9J
forganic Compounds

Arsenic 7440-38-2 a7 200 110 110
Barium 7440-39-3 2,000 4100 4100
Chromium 7440-47-3 150 150
Copper 7440-50-8 320 320
Iron 7439-89-6 11,000 28,000 32,000 14,000 6400 6200 28000 27000 46000 46000
Lead 7439-92-1 60 110 1600 1600
|Magnesium 7439-95-4 39,000

IManganese 7439-96-5 750 910 1,600 740 400 400 930 920 1400 1400
PCBs

No exceedences.

Pesticides

No exceedences.
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Constitent CAS # 53-3
Volatke Organic Compounds
1.2 4-Trimethylbenzene |95-B3-8 25
1,3,5-Trimethylbenzene |105-67-8 T
2.2 4trimethylpentane  |540-84-1 670
4-ethyltaluens §22-86-8 4.6
Acetone 57-64-1 ga80
Constituert CAS # 552 L Flass A
Volatile Organic Compoumts Carbon disulfide 7515-0 210
124 Trimethylbenzene |95-63-6 28 cis-1.2-Dichloroethene [156-58-2 [ 0.3
1.3.5-Trimethylbenzene |108-67-8 8.5 Cjciohixane gy 250
22 4-timethylpentane |540-84-1 | 2500 Ethylbenzene 100414 15
4-ethyttaluene 522-96-8 2.0 Freon 12 75718 2.4
Acetane 57-64-1 1300 Heptane 142825 370
Benzena 71-43-2 8.0 Hexane 110-54-3 180
Carbon disulfide 75-15-0 310 mé&p-Xylene 79501231 | 21
Cydloherans Toao7 330 Methy! tert-butyl ether  [1634-04-4 | 500 Constitent CAS # 551
Freen 11 75-68-4 0.8 o Aylene I 476 45 Voiatile Drganic Compoumts
Freon 12 75-71-8 085 Tetrachioroethylene 127-18-4 18 2.24rimethylpentane |540-84-1 9500
Heptans 142-22-5 | 200 f Talugne A0BE25 25 Acetane 57-64-1 1100
Hexans 110-54-3 290 w|Trichlorcethena 79-01-6 3 Benzene 71-432 20
IMethyl tert-butyl ether | 1534-04-4 180 Carban disulfide 75150 1300
Heptane 142-83-5 620
Haxane 110-54-3 850
Methy tert-butyl ether  [1634-04-4 | 85

Constituent CAS # [scs
Constituent CAS # SG-5 Volatie Organic Compounds
Voiatlle Srganic Compounds 1,2, 4-Trimethylbenzena |95-63-5 93
1,2,4-Trimathylbenzens |95-63-8 &5 3,5-Trimethylbenzene  |108-G7-8 3.5
1.3,5-Trimsthylbenzene |106-87-8 5 2,2, 4-trim ethylpentane  |540-34-1 1600
2,2, 4-trimethylpentane 540-84-1 kX 4-ethyltoluene 622-06-8 2.4
4-ethyltalusne B22-98-8 35 Acetone 67-54-1 210
Acetone 57-64-1 500 Benzens 71-43-2 3.8
Benzene P2 29 — ““sg%__‘ / Garbon disulfide 75-18-0 33
Carkan disulfide 75-15-0 2.9 cis-1.2-Dichloroathene 156-58-2 0.69
cis-1.2-Dichloroethene | 156-69-2 1 f { Cyclohexans 110-82-7 74
Cyclohexans 110-82-7 20 }?“m [ g ; Etnylbenzans 10041.4 55
10041-4 | 7.6 / / 3 f = Frean 11 75-89-4 1
Freon 113 76-13-1 17 J f T - Frean 12 75718 2.1
Freon 12 73-71-8 1.9 § 2y - e 4 » Heptana 142-82-5 36
m&p-Xylens 70601-23-1 20 I Hexane 110-54-3 53
Methyl Ethyl K.etone 78-83-3 14 mé&p-Xylens To601-231 16
o-Xylene 25-47-G 8.3 Methyl tert-butyl ether 1634-04-4 15
Styrens 100-42-5 a.1 a-Xylane 25-47-3 6.1
[ Tetrachloroethylens 127-18-4 2.0 Toluens 108-88-3 15
Toluene 106-88-3 15 Trichloroethane 7e-01-6 4.2
Trichlorosthene 79-01-5 7.4
f Constituant CAS # 5G-4
Voiatile Organic Cotipouds
1,2,4-Trimethylbenzens  [95-63-6 77
1,3,5-Trimethylbenzene |105-B7-8 4
2,2, 4-trim ethylpentane 540-84-1 74
4-athykolusne 822-88-8 2
|Acetons 57-64-1 210
Benzena 71-43-2 6.4
Carkon disulfide 75-15-0 21
Cyclohexana 110-83-T 210
Ethylbenzens 100-41-4 5.3
Legend Freon 12 75-71-8 24
Heptana 142-82-5 79
. Hexane 113-54-3 200
@® Soil Gas Sam ple m &p-Xylene 79601-23-1 | 14
Mzthyl tert-butyl ether 1634-04-4 25
Parcel Outline o-ytens esars [ 54
Styrene 100-42-5 3.9
Ramp & Loading Dock Lo oeEes 1o
Trichloroethene 75-01-6 4.5
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Figure 7

Redevelopment Plan
(12 p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>