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Remedial Investigation Report 

Cornerstone Site B-1 
3100 Third Avenue 
Bronx, New York 

BCP Site #C203044 
 
 
 
1.0   INTRODUCTION  
 
The following Remedial Investigation (RI) Report was prepared by CA Rich Consultants, Inc. (CA 
RICH) of Plainview, NY for CS Melrose Site B LLC (the BCP ‘Volunteer’) relative to the planned 
affordable housing residential redevelopment of 3100 Third Avenue in the Bronx, New York.  This 
redevelopment project is also known as “Cornerstone Site B-1” and the location of the Site is 
illustrated on Figure 1.  The Cornerstone Site B-1 redevelopment project includes Block: 2364; 
Lots: 45, 49 and 70; therefore, for the purposes of this report these three lots are referred to as 
the “Study Area”.  The BCP Site, however, is limited to Lot 45 as illustrated on Figure 1B.  This RI 
Report is based upon the guidelines set forth in the New York State Department of Environmental 
Conservation’s (NYSDEC) DER-10 Technical Guidance for Site Investigations and Remediation, 
6 NYCRR Part 375, as well as discussions between CA RICH and the Site redevelopment team.  
The RI Report was purposely designed to address Recognized Environmental Conditions or 
RECs identified in a Phase I Environmental Assessment performed for the Site (Ref. 1) as well as 
to gather hydrogeologic and soil vapor data underlying the Site in anticipation of entering the 
Brownfield Cleanup Program (BCP).  This Report was prepared for use by NYSDEC under the 
BCP and New York City Department of Environmental Protection (NYCDEP) under City 
Environmental Quality Review (CEQR).  As such, both NYSDEC TAGM (Ref. 4) – which is 
recognized by NYCDEP -- and Part 375 Track 1 Soil Cleanup Objectives (SCOs) (Ref. 6) – which 
is required under the NYSDEC’s BCP – were incorporated into this document.  As amended, this 
RI Report covers input from NYSDEC’s letters dated April 1 and 15, 2009. 
 
Based on the RECs noted in the Phase I ESA and the proposed redevelopment plans, for the 
purposes of this Report, the contaminants of concern are:  
 

• Dry cleaning fluid in the form of perchloroethylene (a.k.a. tetrachloroethylene, perc, and 
PCE); 

• Petroleum-related volatile organic compounds (VOCs) such as benzene, toluene, 
ethylbenzene  and xylene or “BTEX”; 

• The pesticides dieldrin, DDD, DDE, and DDT; 
• Semi-volatile organic compounds (SVOCs); and  
• Heavy metals including lead and mercury. 

 
 
The following list identifies previous assessments and investigations performed at the Property by 
others. Complete copies are available via electronic format upon request. 
 
Investigation        Date 
Phase I Environmental Site Assessment For Site B, Block 2364;   March 2004 
Lots 45, 49. 55, 56, 58, Third Avenue/E.160th Street/Brook Avenue,  
Bronx, NY – Prepared by: Pressly & Associates, Inc.  
(also includes Lot 70)    
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2.0   PHYSICAL SITE CHARACTERISTICS 
 
2.1  Site History/Description 
 
The Study Area is currently a vacant parcel totaling 20,730 square feet and is in part improved 
with a single story building with a basement.  The area accepted into the BCP is that portion 
covered by the vacant approximately 7,613 square foot building.  Although the Site is currently 
unoccupied, historical records indicate that Lot 45 was originally developed circa 1951 with a 
single story building with a basement.  According to the Phase I ESA (Ref. 1), the building was 
occupied as a store, upholstery business and an undertaker.  The remainder of the Study Area 
appeared as undeveloped.  Circa 1969, the building was also developed as a Dry Cleaners and 
in 1989, the building operated as a Medical Center and a Dry Cleaners.     
 

2.2  Surrounding Land Use 
 

The Study Area is improved with a single story building with a basement and a vacant parcel 
totaling 20,730 square feet.  The Site is located on the northeast corner of the intersection of East 
158th Street with Third Avenue.  The BCP Site is designated as Block: 2364, Lots: 45.  The 
current corresponding address to Block: 2364; Lot 45 is 3100 Third Avenue, Bronx, New York. 
The Study Area for this investigation includes Lot 45 plus the adjoining Lots: 49 and 70.   
 
The Site is currently zoned residential (R8) with a C1-4 overlay that is immediately surrounded by 
residential (R7-2 and R-8), commercial (C4-4), and manufacturing (M1-1) zones.  A 2008 Zoning 
change included removing the C1 overlay along Brook Avenue, changing the zoning to R8 with a 
C1 overlay to a depth of 100 feet from Third Avenue, and R8 on the remainder of the lot.  
According to the Notice to Proceed issued on November 2, 2006 regarding Cornerstone Site B, 
identified as Block: 2364, Lots: 45, 49, 55, 56, 58, 60, and 70 (07DEPTECH075X), the Site was 
‘E’ designated for Noise as part of the 1994 Melrose Commons Final Environmental Impact 
Statement (CEQR No. 88-087X).  Specific neighboring property usage is outlined below: 
 

North:   Commercial Stores and Vacant Land 
South:   E. 158th Street and a NYC Parks and Recreation Playground (Across E. 158th 

Street) 
East:     Brook Avenue, St. Peter And St. Paul Church and School (Across Brook 

Avenue), Melrose Community School (Across Brook Avenue), and a 
Condominium Development (Across Brook Avenue) 

West:   Third Avenue, La Puerta De Vitalidad Apartment Building (Across Third Avenue) 
 
2.3  Hydrogeologic Setting 
 
According to recent survey measurements, the Site is approximately 27 to 30 feet above mean 
sea level based on the Borough of the Bronx Datum.  The on-Site topography slopes gently 
towards the northwest. 
 
The Site is located in the New England Upland Physiographic Region.  Based on field 
observations and the New York State Museum and Science Service (Ref. 2) the bedrock 
underlying the Site is comprised of the Inwood Marble, a member of the Ordovician-Cambrian 
Wappinger and Stockbridge Groups.  During the monitoring well drilling program, the bedrock 
was observed to be a massive, creamy white marble formation. Very few fractures were noted 
during the drilling program and the rock was observed to have very low water transmitting 
properties. 
 
Surficial geologic materials are characterized as ground moraine and/or urban fill consisting of 
sand, silt, clay and gravel.  Where encountered, underlying groundwater exists primarily in the 
overburden material as the Inwood Marble is massive and contains very few fractures.  Regional 



ca RICH Environmental Specialists 
 

 3

groundwater flow is towards the south.  Groundwater in this area of the Bronx is not used for 
potable supply purposes. No potable groundwater resources appear to be threatened by local 
groundwater quality.  A groundwater elevation map is included as Figure 2.   
 
 
3.0  SUMMARY OF WORK PERFORMED 
 
3.1 Objectives 
 
The goals of this Investigation (in accordance with Section 375-1.8e of 6 NYCRR) were: 
characterization of the surface and subsurface; identification of the sources of contamination, 
migration pathways, and actual or potential receptors; evaluation of the actual and potential 
threats to public health and the environment; and production of data of sufficient quantity and 
quality to support the evaluation of proposed remedial alternatives.   
 
The field activities were focused to determine the nature and extent of soil, soil vapor and 
groundwater contamination at the Site and to obtain the necessary information needed to prepare 
a Remedial Action Work Plan (RAWP) that addresses the soil, soil vapor, and groundwater 
issues in a manner compatible with Site redevelopment.   
 
The initial rounds of sampling at the Site were performed with the intention of completing a Phase 
II Environmental Site Assessment for property transfer purposes.  As the results of the initial 
samples were received, CS Melrose B LLC decided to pursue an application for acceptance into 
the NYSDEC’s BCP.  This RI has been prepared as part of the BCP process. 
 
The Scope of Work of the RI included: 

 
• Interior and Exterior Soil Sampling and Analysis; 
• Interior and Exterior Soil Vapor Sampling and Analysis; 
• Monitoring Well Installation, Surveying, Sampling and Analysis; and 
• Report Preparation. 

 
3.2  Soil Sampling 
 
Soil samples were collected on three occasions as part of this RI.   A map illustrating the boring 
locations and the approximate elevation of the bedrock surface is included as Figure 9 of this 
Report.  Soil boring logs are enclosed as Appendix B. 
 
June 7, 2007 – On this date, four soil samples were collected for analysis of VOCs via EPA 
method 8260.  The location of the samples were focused to determine if PCE from the former dry 
cleaning operation had been released to the underlying soils.  Three samples of the soil 
underlying the concrete floors of the basement were collected using a hammer drill and hand 
auger.  One soil sample was also collected from the rear yard of the Site.  The locations of these 
samples, identified as SB-1, SB-2, SB-3 and SB-4, are illustrated on Figure 3.  The soil samples 
were immediately placed on ice and submitted to Ecotest Laboratories of Bablyon, New York.  
PCE was detected in the soil samples at concentrations ranging from no detection to 11 ug/kg.  
The results are summarized on Table 1 of this Report. 
 
September 7, 2007 – A sampling crew returned to the Site on this date and collected additional 
soil and soil vapor samples, the soil vapor samples are discussed in the next section of this 
Report.  Two interior samples and one exterior sample were collected and identified as SVB-06, 
SVB-09 and SVB-11.  The soil samples were immediately placed on ice and submitted to Ecotest 
Laboratories of Bablyon, New York.  The analysis of these samples, which included VOCs via 
EPA method 8260, revealed PCE at concentrations ranging from no detection to 49 ug/kg.  These 
results are summarized on Figure 4 and Table 1 of this Report. 
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October 10, 2007 – A total of two interior and 14 exterior soil samples were collected on this date 
via a Geoprobe™ 6610DT direct push drilling machine.  During this sampling round, the following 
samples were also collected for QA/QC purposes: 1 trip blank, 1 field blank, 1 duplicate sample, 1 
matrix spike and 1 matrix spike duplicate.  The two interior samples and 10 of the 14 exterior 
samples were submitted to Mitkem Laboratories (a CLP laboratory) of Rhode Island for analysis 
of the full parameter list included in the CEQR Technical Manual which includes VOCs via EPA 
method 8260, SVOCs via EPA method 8270, pesticides via EPA method 8081, PCBs via EPA 
method 8082, and 23 TAL metals.  Four of the 14 exterior samples, collected from the upper one 
foot of soil in the rear yard, were analyzed for pesticides only.   
 
The results of these analyses indicated that the VOCs PCE, Methyl Ethyl Ketone and acetone 
were detected.  In addition, elevated levels of the SVOCs benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and 
dibenzo(a,h)anthracene were also detected.  The metals barium, cadmium, calcium, copper, 
magnesium, lead, mercury, silver, and zinc were also detected in elevated concentrations as 
were the pesticides dieldrin, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT.  One detection of the PCB 
Aroclor 1242 also exceeded the 6 NYCRR Part 375 Unrestricted Use Soil Cleanup Objectives 
(SCOs).  The locations of these samples are illustrated on Figure 3 and the results are 
summarized on Tables 2-6 of this Report.   
 
A qualified third-party Data Validator reviewed the soil laboratory data and a Data Usability 
Summary Report (DUSR) was prepared.  A complete copy of the validated soil data package is 
attached as Appendix C.  A copy of the DUSR is also included in Appendix C.   
 
3.3  Soil Vapor Probe Installation and Sampling 
 
Soil vapor samples were collected on three occasions as part of this Remedial Investigation. Both 
exterior soil vapor samples and interior sub-slab vapor samples were collected.  Indoor air 
samples were not collected as the existing building will be demolished as part of the 
reconstruction activities. Ambient air samples were not included as the results of the initial sub-
slab vapor samples were significantly higher than NYS background levels.  Construction details 
for the points are included in Appendix A.   
 
September 7, 2007 – Two sub-slab soil vapor samples were collected from the southern portion 
of the basement, the portion that housed the former dry cleaning facility.  The temporary points, 
identified as SS-01 and SS-02, were constructed of stainless steel screens connected to new, 
1/8-inch diameter polyethylene tubing in accordance with the NYSDOH 2006 Guidance document 
(Ref. 2).  The points were installed using a hammer drill and set in the ground with new, number 2 
washed sand and a bentonite seal.  The samples were collected using laboratory-issued SUMMA 
canisters set to collect a sample at a rate of less than 0.2 liters per minute and were submitted to 
Ecotest Laboratories of Babylon, New York.  The samples were analyzed for VOCs using EPA 
method TO-15.  The location of the soil vapor points are displayed on Figure 5 and the results are 
presented on Table 7 of this Report.   Both of the September 2007 soil vapor samples detected 
elevated levels of PCE ranging from 3,528 to 5,903 ug/m3.  These levels greatly exceed 1.3 
ug/m3, the mean value of VOCs in air of fuel oil heated homes (Ref. 3).  Lower level detections of 
acetone, toluene and xylene were also detected in these samples. 
 
October 11, 2007 – An additional 12 soil vapor samples were collected on this date.  Two 
additional points -- identified as RIBAS-SV01 and SV02 -- were installed below the basement 
floor in the northern portion of the building.  These points were also constructed of stainless steel 
screens connected to new, 1/8-inch diameter polyethylene tubing and completed with number 2 
sand and a bentonite seal.  Five soil vapor couplets, each consisting of a 5 foot and 15 foot deep 
sample point, were installed in the rear of the Site for a total of 10 points.  The identification 
numbers for these samples are RI-SV-1S and 1D through RI-SV-5S and 5D.  These were 
installed using a Geoprobe™ direct push sampling device and constructed of six-inch stainless 
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steel screens connected to new, 1/8-inch diameter polyethylene tubing and completed with 
number 2 sand and a bentonite seal.  The 12 points were then sampled using laboratory-issued 
SUMMA canisters set to collect a sample at a rate of less than 0.2 liters per minute and were 
submitted to Mitkem Laboratories of Rhode Island. The samples were analyzed for VOCs using 
EPA method TO-15.   
 
The two interior soil samples contained PCE at 100 to 680 ug/m3 which is above 1.3 ug/m3, the 
mean value of VOCs in air of fuel oil heated homes (Ref. 3).  Acetone, MEK, trichloroethylene, 
toluene, and xylene were detected at concentrations in excess of the NYSDOH’s mean values for 
indoor air (Ref. 3). The location of the soil vapor points are displayed on Figure 5 and the results 
are presented on Table 8 of this Report.    
 
April 15, 2009 – A final set of sub-slab vapor samples were collected along the perimeter of the 
building to represent the concentration of VOCs expected to migrate off-Site.  The temporary 
points, identified as BCPSV-01 through 03 were constructed of stainless steel screens connected 
to new, 1/8-inch diameter stainless steel tubing in accordance with the NYSDOH 2006 Guidance 
document (Ref. 3).  The points were installed using a hammer drill and set in the ground with 
new, number 2 washed sand and a bentonite seal.  The samples were collected using laboratory-
issued SUMMA canisters set to collect a sample at a rate of less than 0.2 liters per minute and 
were submitted to Ecotest Laboratories of Babylon, New York.  The samples were analyzed for 
VOCs using EPA method TO-15.  The location of the soil vapor points are displayed on Figure 15 
and the results are presented on Table 17 of this Report.   All of the April 2009 soil vapor samples 
detected elevated levels of PCE ranging from 26.46 to 882.05 ug/m3.  The highest levels were 
recorded around the location of the former dry cleaner. These levels exceed 1.3 ug/m3, the mean 
value of VOCs in air of fuel oil heated homes (Ref. 3).  Lower level detections of acetone, 
chloroform, ethyl benzene, methyl ethyl ketone, trichloroethene, toluene and xylene were also 
detected in these samples.  
 
A qualified third-party Data Validator reviewed the soil vapor laboratory data and a Data Usability 
Summary Report (DUSR) was prepared.  A complete copy of the validated soil vapor data 
package is attached as Appendix C.  A copy of the DUSR is also included in Appendix C.   
 
3.4  Monitoring Wells Installation and Sampling 
 
A total of five monitoring wells were installed as part of the RI. Boring logs and construction 
details for the wells are included in Appendix B and a well location map is included as Figure 6.   
 
June 26 through August 9, 2007 – Three monitoring wells -- identified as MW-1, 2 and 3 -- were 
installed during this time period using an air rotary drill rig equipped with an Odex drilling system.  
The geology of the Site presented difficult drilling conditions.  A surface casing was advanced 
using the Odex system to the top of the bedrock surface.  This varied across the Site from 14 feet 
to 34 feet below grade.  Once the bedrock was encountered, which consisted of the Inwood 
Marble, a rotary, down-the-hole hammer bit was used to advance the boring.  In some of the 
borings, groundwater was encountered in the soil above the bedrock surface.  However, in 
others, the water table surface exists below the soil/bedrock interface.  The wells were completed 
using new, four-inch diameter Schedule 40 PVC pipe and factory slotted well screens.  The wells 
were constructed such that the well screens intersected both the water table interface and the 
soil/bedrock interface.  The wells were completed with number 2 sand, a bentonite seal, and a 
locking, watertight plug.  MW-2 and MW-3 were completed with locking manholes, while MW-1 
was left above grade and covered with a metal standpipe.   
 
October 10 through 12, 2007 – Monitoring wells MW-4 and 5 were installed during this time 
period.  These boreholes were advanced using hollow stem augers from the ground surface to 
the top of the bedrock.  From that point onward, a tri-cone roller bit attached to an air rotary drill 
rig was used to advance the borehole.  The wells were again completed using new, four-inch 
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diameter Schedule 40 PVC pipe and factory slotted well screens.  The wells were constructed 
such that the well screens intersected both the water table interface and the soil/bedrock 
interface.  The wells were completed with number 2 sand, a bentonite seal, and a locking, 
watertight plug.  MW-5 was completed with a locking manhole, while the casing of MW-4 was left 
above grade and covered with a metal standpipe. 
 
The Inwood Marble encountered during both well installation periods was massive and did not 
contain noticeable water producing fractures.  Well MW-3 encountered the water table in the soil 
above the bedrock surface.  This well yielded water readily upon completion.  Well MW-2, 
however, encountered the bedrock surface above the water table.  MW-1, MW-2, MW-4 and MW-
5 are all low yielding and recover very slowly after pumping.  These four wells (MW-1, MW-2 and 
MW-4 and MW-5) were initially dry, but fill with groundwater after rainfall events.  The wells were 
developed after completion using a submersible pump.  Approximately one to two weeks after 
development, the wells were sampled using a pre-cleaned submersible pump and new 
polyethylene tubing.   
 
The elevations of the tops of the well casings were surveyed by Montrose Surveying Co. upon 
completion.  As shown on Figure 2, wells MW-1 and 3 have nearly similar water table elevations 
and display a southerly flow direction as would be expected based on regional information.  The 
regional direction of groundwater flow is believed to be to the south and towards the confluence 
of the Harlem and East Rivers.  The water level elevations in wells MW-2, MW-4 and MW-5 are 
more erratic and are believed to reflect the accumulation of rainfall infiltration into the well after 
storm events.  As such, these water level measurements do not lend themselves to the creation 
of a water table map. 
 
CA RICH collected depth-to-water measurements and groundwater samples from wells MW-1, 
MW-2 and MW-3 on August 24, 2007 and the complete network of five monitoring wells were 
sampled on October 25, 2007.  Prior to sampling, at least three times the volume of water was 
removed from each well, or the well was pumped dry, using new polyethylene tubing and a 
submersible pump.  A summary of these activities is included on Table 16.  The submersible 
pump was decontaminated between sample collections by passing a laboratory grade detergent 
through the pump, followed by a fresh water scrub and a fresh water rinse.  Gloves worn for 
sample handling were discarded between each sampling point. 
 
After purging was complete, the samples were collected using pre-cleaned polyethylene disposal 
bailers.  All groundwater samples were placed into laboratory-issued 40 mil glass vials, placed in 
a cooler on ice and delivered to the laboratory.  The August 24, 2007 samples were submitted to 
American Analytical Laboratories of Farmingdale, New York for analysis of VOCs via EPA 
method 8260.  The October 25, 2007 samples were submitted to Mitkem Laboratories of Rhode 
Island and were analyzed for VOCs using USEPA Method 8260, SVOCs using EPA Method 
8270, pesticides, PCBs, and filtered and unfiltered TAL metals.  The second round used 
NYSDEC ASP Category B deliverables.  During the October 2007 sampling round, the following 
samples were also collected for QA/QC purposes: 1 trip blank, 1 field blank, 1 duplicate sample, 1 
matrix spike and 1 matrix spike duplicate.  A qualified third-party Data Validator reviewed the 
groundwater laboratory data and a Data Usability Summary Report (DUSR) was prepared.  A 
complete copy of the validated groundwater data package is attached as Appendix C.  A copy of 
the DUSR is also included in Appendix C.   
 
The results from the August 2007 sampling revealed a PCE concentration of 2,300 ug/l in well 
MW-2, the well closest to the former dry cleaning facility.  The results are summarized on Table 9 
of this Report.  The results of the October 2007 analyses again revealed an elevated 
concentration of PCE in well MW-2 of 7,900 ug/l.  The metals iron, magnesium, manganese, 
selenium, sodium, and thallium also exceeded NYSDEC TOGS groundwater standards (Ref. 5).  
There were no detections of pesticides, SVOCs or PCBs in the samples from the monitoring wells 
that exceeded groundwater standards.   The results are summarized on Tables 10-15 of this 
Report. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 
 
4.1 Soil 
 
VOCs – Several VOCs were detected in the soils below the basement of the existing building and 
in the rear yard behind the building.  PCE was detected in the soil samples collected below the 
basement floor at concentrations ranging from 3.6 to 49 ug/kg.  Detections of methyl ethyl ketone 
(a.k.a. 2-butanone and MEK) and acetone were also recorded.  None of these detections 
exceeded NYSDEC TAGM SCOs (Ref. 4) or Part 375 Unrestricted Use SCOs (Ref. 6). 
 
SVOCs – Numerous SVOCs were detected in the soils both below the basement and in the rear 
yard of the Site.  The compounds that exceeded NYSDEC TAGM and Part 375 Unrestricted Use 
SCOs (Ref. 6) were benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene. 
 
Metals – Several metals were detected in the subsurface soils throughout the Site.  Of these 
occurrences, the detections of barium, cadmium, calcium, copper, magnesium, lead, mercury, 
silver, and zinc in the soils underlying the rear yard exceeded NYSDEC TAGM and/or Part 375 
Unrestricted Use SCOs. 
 
Pesticides – Several pesticides were detected in the soils underlying the rear yard of the Site.  
These included dieldrin, endrin, endosulan sulfate, DDE, DDD, and DDT.  Of these, dieldrin 
exceeded NYSDEC TAGM and Part 375 Unrestricted Use SCOs in the shallow, 0 to 1 foot deep 
samples, and dieldrin, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT exceeded the Part 375 Unrestricted 
Use SCOs only in the 0-5 feet samples and the 10-15 feet samples. 
 
PCBs – There were two detections of PCBs, Aroclors 1242 and 1254.  Neither of these exceeded 
NYSDEC TAGM; however, Aroclor 1242 exceeded the Part 375 Unrestricted Use SCOs. 
 
4.2 Soil Vapor 
 
The results of the RI confirm that the soil vapor below the Site has been impacted with VOCs.  
PCE was detected in all four of the sub-slab soil vapor points below the existing building at 
concentrations exceeding 1.3 ug/m3, the mean value of VOCs in air of fuel oil heated homes (Ref. 
3).  Numerous other VOCs including acetone, MEK, trichloroethylene, toluene and xylene were 
detected at concentrations in excess of the NYSDOH’s mean values for indoor air (Ref. 3).  
 
4.3 Groundwater 
 

VOCs – Two VOCs, PCE and chloroform, were detected above NYSDEC TOGS groundwater 
standards (Ref. 5) in the monitoring wells installed and sampled for this project.     
 
SVOCs – There were no detections of SVOCs in the samples from the monitoring wells that 
exceeded NYSDEC TOGS groundwater standards. 
 
Metals – There were five metals that exceeded NYSDEC TOGS groundwater standards; iron, 
magnesium, manganese, selenium, and sodium. 
 
Pesticides – There were no detections of pesticides in the samples from the monitoring wells that 
exceeded NYSDEC TOGS groundwater standards. 
 
PCBs – There were no detections of PCBs in the samples from the monitoring wells that 
exceeded NYSDEC TOGS groundwater standards. 
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4.4  Summary 
The data indicates that there has been a release of PCE to the subsurface soils at the Site.  This 
is demonstrated by the detections of PCE in the soil as well as in the soil vapor.  The data 
indicates that PCE soil vapors exist below all portions of the existing building foundation that were 
tested, but is most concentrated below the southern portion of the building, which was formerly 
used as a dry cleaning facility.  In addition, elevated levels of soil vapor containing acetone, MEK, 
toluene and xylene were measured throughout the Site. 
 
Elevated levels of several SVOCs commonly referred to as polynuclear aromatic hydrocarbons or 
“PAHs” and eight metals were detected throughout the Study Area and at varying depths.  There 
was only one pesticide detection above NYSDEC TAGM and three pesticide detections above 
Part 375 Unrestricted Use SCOs.  The TAGM exceedence was in a shallow – 0 to 1 foot deep – 
sample collected in the rear yard that was formerly used as a community garden.  The pesticides 
that exceeded the Part 375 Unrestricted Use SCOs were found throughout the Study Area.  No 
PCBs were detected above NYSDEC TAGM levels; however, one Aroclor (1242) exceeded the 
Part 375 Unrestricted Use SCOs. 
 
As rainwater infiltrates into the soils at the Site, some of the PCE has migrated into the 
groundwater.  This condition is most evident in monitoring well MW-2, which is located adjacent 
to the location of the former dry cleaner and the elevated PCE soil vapor readings.  In addition, 
four of the five monitoring wells had PCE concentrations exceeding NYSDEC TOGS groundwater 
standards.  Magnesium, which was detected in the soil above NYSDEC TAGM levels, was also 
detected in the groundwater above drinking water standards in three of the five wells.  These 
three wells are MW-2, MW-4 and MW-5, the wells that fill with water in response to rainfall. 
 
The intent of the well installation program was to monitor the shallow groundwater below the 
Study Area.  In some instances this was achieved by drilling into the saturated overburden 
material and the underlying bedrock and setting a monitoring well.  In other locations, the 
overburden was dry and the water table occurs below the surface of the bedrock.  In these 
instances, a well was installed into the bedrock.   
 
     Groundwater    Depth to Groundwater  
Well Number Depth to Bedrock Observed During Drilling in Well on 10/25/07 
 
MW-1  27 feet   No    22.20 feet 
MW-2  14 feet   No    21.03 feet 
MW-3  34 feet   Yes    18.05 feet 
MW-4  29 feet   No    24.50 feet 
MW-5  34 feet   No    24.80 feet 
 
Vertical profiling was not performed at this Site as the bedrock does not exhibit very good primary 
porosity (such as open pores) or secondary porosity (such as fractures or bedding planes).  For 
the purposes of this investigation, the bedrock is not considered to be an aquifer.  Groundwater 
was observed in the boring for well MW-3 before the bedrock surface was encountered. As such, 
the water in this well is believed to be derived from the overburden aquifer.  Wells MW-1, MW-2, 
MW-4 and MW-5 were initially dry, but filled with groundwater after rainfall events.  With respect 
to well MW-2, the measured water table is below the surface of the bedrock.  It is believed that 
this consists of infiltrated rainwater that flows over the bedrock surface after storm events, travels 
downward between the borehole and the casing and collects in the well.   
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5.0   QUALITATIVE EXPOSURE ASSESSMENT 
 
5.1  Introduction 
 
The Site investigation and cleanup of this Site is in the process of being administered under the 
NYSDEC BCP.   As part of the BCP process, a Qualitative Exposure Assessment (EA) was 
performed to determine whether the Site poses an existing or future health hazard to the Site’s 
exposed or potentially exposed population.  For this EA, all available sampling data for the 
environmental media within the Study Area was reviewed to determine whether there is any 
health risk by characterizing the exposure setting, identifying exposure pathways, and evaluating 
contaminant fate and transport.  This EA was prepared in accordance with Appendix 3B and 
Section 3.3 (b) 8 of the NYSDEC Draft DER-10 Technical Guidance for Site Investigation and 
Remediation (Ref. 7). 
 
The five elements of an exposure pathway are: (1) a contaminant source; (2) contaminant release 
and transport mechanisms; (3) a point of exposure; (4) a route of exposure; and (5) a receptor 
population.   An exposure pathway is considered complete when all five elements of an exposure 
pathway are documented.  A potential exposure pathway exists when any one or more of the five 
elements comprising an exposure pathway cannot be documented.  An exposure pathway may 
be eliminated from further evaluation when any one of the five elements comprising an exposure 
pathway has not existed in the past, does not exist in the present, and will never exist in the 
future. 
 
Land Use of the Cornerstone B-1 and Neighboring Properties - Current and Future Exposure 
Setting - The area immediately surrounding the Cornerstone B-1 Site is residential/commercial.  
There are several housing developments, a church with a school, a police precinct, and retail 
units to the north, east and west of the Site.  The property directly to the south is a public 
park/playground.  
 
It is expected that the future use of the Cornerstone B-1 Site and adjoining properties would 
remain residential/commercial because the surrounding land use is currently 
residential/commercial and the area is zoned residential/commercial.  The land use in the 
surrounding area is anticipated to remain residential/commercial since several new similar 
projects have recently been completed or are under construction in this neighborhood. 
 
5.2 Contaminants of Concern 
 
Based upon all of the background information and analytical detections in either soil, soil vapor or 
groundwater at the Study Area, the contaminants of concern are:  
 
VOCs – These include PCE, (and its degradation products which are TCE, DCE and vinyl 
chloride), acetone, trichloroethene, methyl ethyl ketone (MEK) and petroleum related compounds 
(benzene, toluene, ethylbenzene  and xylene or “BTEX”).  
 
SVOCs – These include polynuclear aromatic hydrocarbons or “PAHs”.  The compounds that 
exceeded the NYSDEC TAGM and/or Part 375 Unrestricted Use SCOs include: 
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 
indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene.  
 
Metals – The metals barium, cadmium, calcium, copper, magnesium, lead, mercury, silver, and 
zinc exceeded NYSDEC TAGM and/or Eastern USA background levels and/or Part 375 
Unrestricted Use SCOs. 
 
Pesticides – The pesticide dieldrin exceeded NYSDEC TAGM in shallow soils in the rear yard of 
the Site.  The pesticides dieldrin, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT exceeded Part 375 
Unrestricted Use SCOs throughout the Study Area.  
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PCBs – There were two detections of PCBs, Aroclors 1242 and 1254.  Neither of these exceeded  
NYSDEC TAGM; however, Aroclor 1242 exceeded the Part 375 Unrestricted Use SCOs. 
 
 
Regulatory Criteria – The concentrations of the media and contaminants of concern found at the 
Site were compared to the following standards or guidance values:   
 
Soil Vapor – NYSDOH Final Guidance for Evaluating Soil Vapor Intrusion in NYS (Ref. 3);  
 
Soil – The evaluation of data presented in sections 3 and 4 of this Report compared the soil 
results to the NYSDEC TAGM (Ref. 4) and 6 NYCRR Part 375 Unrestricted Use SCOs (Ref. 6).  
However, as part of the Study Area has been accepted into the BCP, the Qualitative Exposure 
Assessment will only use the 6 NYCRR Part 375, Unrestricted Use SCOs (Ref. 6) as the 
regulatory criteria. 
 
Groundwater – Technical and Operational Guidance Series (1.1.1) Ambient Water Quality 
Standards and Guidance Values and Groundwater Effluent Limitations, NYSDEC (Ref. 5).  
 
5.3 Media of Concern 
 
Soil – The results of our evaluation of the laboratory data presented in Sections 3 and 4 indicate 
that soil is a media of concern.  The following compounds of concern were detected above the 
Part 375 Unrestricted Use SCOs in the soils within the Study Area.   
 
     Highest  6NYCRR Part 375 
Compounds    Detection Track 1 – Unrestricted Use 
 
SVOCs 
 

benzo(a)anthracene    7,000ug/kg 1,000 ug/kg 
chrysene    7,300 ug/kg 1,000 ug/kg 
benzo(b)fluoranthene   8,500 ug/kg 1,000 ug/kg 
benzo(k)fluoranthene   4,100 ug/kg 800 ug/kg 
benzo(a)pyrene   6,900 ug/kg 1,000 ug/kg 
indeno(1,2,3-cd)pyrene  4,600 ug/kg 500 ug/kg 
dibenzo(a,h)anthracene  1,200 ug/kg 330 ug/kg 
  
 

Metals 
 
barium    802 mg/kg 350 mg/kg 
copper    89.1 mg/kg  50 mg/kg 
lead     2,700 mg/kg 63 mg/kg 
mercury    1.1 mg/kg 0.18 mg/kg 
silver     4.8 mg/kg 2 mg/kg 
zinc     540 mg/kg 109 mg/kg 
 

Pesticides  
 

dieldrin    260 ug/kg 5 ug/kg 
4,4’-DDE    370 ug/kg 3.3 ug/kg 
4,4’-DDD    1,200 ug/kg 3.3 ug/kg 
4,4’-DDT    78 ug/kg 3.3 ug/kg 
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PCBs 
 

Aroclor 1242    440 ug/kg 100 ug/kg 
 
Based on this comparison to regulatory criteria, seven SVOCs, six metals, one Aroclor, and four 
pesticides exceed the 6NYCRR Part 375 Unrestricted Use SCOs. 
 
Soil Vapor – The results of the laboratory data indicate that soil vapor is a media of concern.  The 
following compounds of concern were analyzed in the soil vapor below the Study Area and the 
results compared to the Mean VOCs in Air of Fuel Oil Heated Homes value as these vapors could 
potentially migrate into a new structure placed over the Site. 
         

Mean VOCs in  
     Highest   Air of Fuel Oil 
     Detection  Heated Homes  
Compounds   Units: ug/m3   ug/m3 

 
VOCs 
 

perchloroethylene   5,903    1.3 
trichloroethylene   46.21    0.4 
1,2,4 Trimethylbenzene  20.17   4.8 
1,2 Dichloroethane   1.5   0.1 
1,3,5 Trimethylbenzene  6.39   3.7 
1,4 Dichlorobenzene   28   3.7 
acetone    540   42 
benzene    26.49   8.3 
carbon tetrachloride   0.77   0.4 
chloroform    876.60   0.9 
cis-1,2-Dichloroethylene  9.92   0.3 
cyclohexane    7.7   6.0 
ethylbenzene    880   3.7 
m&p xylene    434.60   5.9 
methyl ethyl ketone   48   8.4 
MTBE    56   13 
o-xylene    43.03   3.8 
toluene    320   26 

 
 
The results indicate that perchloroethylene (a.k.a. dry cleaning fluid) and its degradation products 
exist in the subsurface soils and vapor.  Several other industrial solvents including, acetone, 
chloroform, and methyl ethyl ketone were also detected.  A variety of petroleum related 
compounds such as benzene, toluene, ethylbenzene and xylene were detected as well.  18 
compounds exceeded the Mean VOCs in Air of Fuel Oil Heated Homes. 
 
Ground Water – Five monitoring wells were installed within the Study Area.  The following 
compounds were detected in the groundwater during the October 2007 sampling round and 
compared to the regulatory guideline. 
 
     Highest  Groundwater standards   
Compounds    Detection (TOGS)   
 
VOCs  
 

perchloroethylene   7,900 ug/l 5 ug/l 
chloroform    24 ug/l  5 ug/l 
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Metals 
 

iron     1,220 ug/l 300 ug/l 
magnesium    112,000 ug/l 35,000 ug/l 
manganese    1,170 ug/l 300 ug/l  
selenium    49.8 ug/l 10 ug/l 
sodium    340,000 ug/l 20,000 ug/l 
thallium    8.7 ug/l  0.5 ug/l 
 

The results of the groundwater samples indicate that elevated levels of PCE exist in the 
groundwater below the Study Area.  The PCE concentrations exceeded groundwater standards in 
four of the five wells installed.  Chloroform, which was detected at much lower concentrations, 
exceeded the groundwater standards in three of the five wells that were sampled.  Six naturally 
occurring metals also exceeded groundwater standards. 
 
5.4 Potential Sensitive Receptors 
 
On-Site Receptors - Since the Site is currently vacant, there are no on-Site potential sensitive 
receptors.  However, the proposed redevelopment of the Site includes the construction of a 
mixed-use commercial and affordable housing building containing subsurface parking and ground 
floor commercial units followed by residential units on the floors above.  During redevelopment of 
the Site, the on-Site potential sensitive receptors will include construction workers.  Once the Site 
is redeveloped into a multi-story residence/commercial building, the on-Site potential sensitive 
receptors will include adult and child residents, and commercial workers.   
 
The potential on-Site receptors include adult and child residents, and commercial and 
construction workers as summarized below: 
 
1. Commercial Businesses – future only 
2. Residential Buildings – future only 
3. Building Construction/Renovation  – future only 
4. Pedestrians, Trespassers, Cyclists – future only 
 
Visitors, pedestrians, trespassers, cyclists, and miscellaneous delivery persons would have 
significantly less exposure than building occupants; and therefore, were deleted from further 
consideration.   
 
Off-Site Receptors - Potential off-site receptors within a 0.25-mile radius of the Site include adult 
and child residents, and commercial and construction workers based on the following: 
 
1. Commercial Businesses (up to 0.25 mile) – existing and future 
2. Residential Buildings (up to 0.25 mile) – existing and future 
3. Building Construction/Renovation (up to 0.25 mile) – existing and future 
4. Pedestrians, Trespassers, Cyclists (up to .25 mile) – existing and future 
 
Visitors, pedestrians, trespassers, cyclists, and miscellaneous delivery persons would have 
significantly less exposure than building occupants; and therefore, were deleted from further 
consideration.   
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5.5 Exposure Route 
 
An exposure route is the mechanism by which a receptor comes into contact with a chemical.  
Three potential primary routes exist by which chemicals can enter the body: 
 

• Ingestion of water, fill or soil; 
• Inhalation of vapors and particulates; and 
• Dermal contact with water, fill, soil or building materials. 

 
5.6 Identification and Evaluation of Exposure Pathways   
 
This evaluation consists of the following components: contaminant source; contaminant release 
and transport mechanism; point of exposure; route of exposure; and receptor population. 
 
Existing On-Site Pathway - The Site currently consists of a vacant building.  Since the building 
is locked and includes a fenced enclosure, there are no on-Site inhalation, ingestion or dermal 
contact exposure pathways, and there are no on-Site potential receptors under existing 
conditions. 
 
Future On-Site Pathways - Once on-Site construction activities begin, there will be potential 
exposure pathways as a result of the redevelopment and construction activities.  There will be 
potential exposure pathways from contaminated surface and subsurface soil/fill to commercial 
workers as a result of on-Site construction/excavation activities.  On-Site construction workers 
potentially could ingest, inhale or have dermal contact with any exposed impacted fill or soils.     
 
There will also be a potential exposure pathway from the groundwater as a result of on-Site 
excavation and/or dewatering activities for construction purposes.  On-Site construction workers 
could potentially inhale or have dermal contact with any soil/fill that is saturated with 
contaminated groundwater, vapors from off-gassing from the groundwater, and/or the 
contaminated groundwater itself.   
 
Once the construction of the project is completed, there will be potential exposure pathways to 
residents of the building from inhalation of indoor VOC vapors from the soil and off-gassing from 
the groundwater. 
 
Existing Off-Site Pathway - There are existing potential exposure pathways for soil gas 
emanating from VOCs within the soil and groundwater to enter into the adjoining buildings as a 
result of any sub-basement floor or lower wall openings/cracks. The indoor air quality at the 
adjoining properties maybe susceptible to contamination from subsurface vapor intrusion 
attributable to VOCs emitted from the shallow contaminated groundwater beneath the Site.  The 
potential receptors from such a migration pathway into the building would be to off-site 
construction and commercial workers, and adult and child residents.  The primary route of 
exposure would be inhalation.    Samples BCPSV-01 through 03 were collected from around the 
perimeter of the basement along 3rd Avenue and 158th Street to determine the concentrations of 
VOCs migrating from the Site as soil vapor.  These results indicate that elevated levels of PCE 
exist at the property line and may be migrating off-Site. 
 
Future Off-Site Pathway - There is a potential exposure pathway from soil gas emanating from 
contaminated groundwater to enter into the adjoining buildings as a result of any sub-basement 
floor or lower wall openings/cracks. The indoor air quality at the adjoining properties may be 
susceptible to contamination from subsurface vapor intrusion attributable to VOCs that would be 
emitted from the shallow groundwater beneath the Site.  The potential receptors from such a 
migration pathway into the building would be to off-Site commercial workers, and adult and child 
residents.  The primary route of exposure would be inhalation.   
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There is a potential exposure pathway for future on-Site construction workers conducting 
construction-related activities underneath the building if future construction activities require on-
Site workers to come into direct dermal contact with contaminated groundwater and/or soil.   
 
5.7  Exposure Assessment Conclusions and Recommendations 
 
Based upon this analysis, there are currently no existing exposure pathways from contaminated 
surface and subsurface soil, fill and groundwater to on-Site receptors under existing conditions. 
However, there is an existing potential exposure pathway from soil vapor emanating from 
contaminated groundwater and soil to the indoor air of nearby structures.  The potential for this 
exposure pathway will be decreased in the future as the contaminated on-Site soils are removed 
during redevelopment of the Site. 
   
As a result of future on-Site construction activities, there is a potential pathway for exposure to 
on-Site construction workers.  However, this can be controlled by employing proper health and 
safety procedures during construction.   
 
There are also future potential exposure pathways to future adult and child residents of the 
proposed new building.  Implementation of a NYSDEC-approved RAWP including the 
incorporation of a vapor barrier and/or ventilated parking structure into the proposed new building 
would eliminate the pathway of soil vapor intrusion.  By properly employing these remedial 
measures and engineering and/or institutional controls, the occupants of the completed structure 
will not be subject to the acclamation of vapors within the planned structures.  In addition, 
employing engineering and institutional controls such as the vapor barrier, dermal contact or 
inhalation of vapors associated with subsurface soils and/or groundwater underneath the building, 
are eliminated.   
 
 
6.0   CONCLUSIONS AND RECOMMENDATIONS 
 
6.1  Conclusions 
 

• The contaminants of concern at the Cornerstone B-1 Study Area include VOCs, SVOCs, 
the PCB Aroclor 1242, metals, and pesticides.   

 
• The VOCs of concern were detected in soil, soil vapor and groundwater samples 

collected at the Site.  These include: perchloroethylene (a.k.a. dry cleaning fluid) and its 
degradation products; other industrial solvents including, acetone, chloroform, 
trichloroethene, and methyl ethyl ketone; and a variety of petroleum related compounds 
such as benzene, toluene, ethylbenzene and xylene.   

 
• Several SVOCs commonly referred to as polynuclear aromatic hydrocarbons or “PAHs” 

were detected throughout the Site at varying depths above NYSDEC TAGM and/or Part 
375 Unrestricted Use SCOs.  These compounds, however, were not detected above 
standards in the groundwater samples. 

 
• Dieldrin exceeded the NYSDEC TAGM and Part 375 Unrestricted Use SCOs in the 

shallow, 0 to 1 foot deep samples, and dieldrin, DDE, DDD, and DDT exceeded Part 375 
Unrestricted Use SCOs only in the 0-5 feet samples and the 10-15 feet samples; but 
were not detected in the groundwater samples. 

 
• Select metals were detected in the soil samples above the NYSDEC TAGM and/or Part 

375 Unrestricted Use SCOs.  Lead and mercury were the most elevated of these 
detections.  Manganese was the only one of these metals detected in the groundwater 
above NYSDEC TOGS standards. 
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• There were two detections of PCBs, Aroclors 1242 and 1254.  Neither of these exceeded 

the NYSDEC TAGM; however, Aroclor 1242 exceeded the Part 375 SCOs.  In addition, 
PCBs were not detected in the groundwater. 

 
6.2 Recommendations  
 

• A Remedial Action Work Plan or “RAWP” should be prepared for the Site.  The RAWP 
should incorporate the cleanup of the Site concurrent with the redevelopment of the Site. 

 
• The majority of the contaminants at the Site exist within the soil and soil vapor.  The 

RAWP should include a program for the excavation and removal of these impacted soils 
as part of the Site redevelopment. 

 
• Due to the Site-wide detections of VOCs in the soil vapor, a vapor barrier and/or a 

properly ventilated parking garage should be incorporated in the foundation of the new 
building.  The specifications for this should be included in the RAWP. 
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Monitoring Well Boring Logs 
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September 2007 Boring Logs 
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October 2007 Boring Logs 
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Well Construction Diagrams 
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