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EXECUTIVE SUMMARY 

BRP Development Corp. has applied to enroll in the New York City Voluntary Cleanup Program 

(NYC VCP) to investigate and remediate an approximately 58,000-square foot property located 

in the Jamaica section of Queens, which is identified as Block 9998, Lots 83, 86, 87, 88, 89, 90, 

91, 93, 94, 95, and 101 on the New York City Tax Map (the Site). It is AKRF’s understanding 

that the current tax lots will be merged into two lot numbers as part of the redevelopment. A 

remedial investigation (RI) was performed to compile and evaluate data and information 

necessary to develop this Remedial Action Work Plan (RAWP). The remedial action described 

in this document achieves the remedial objectives, complies with applicable environmental 

standards, criteria and guidance and conforms to applicable laws and regulations.   

Site Description/Physical Setting/Site History 

The Site is located in the Jamaica section of Queens and is identified as Block 9998, Lots 83, 86, 

87, 88, 89, 90, 91, 93, 94, 95, and 101 on the New York City Tax Map. A Site Location Map is 

provided as Figure 1. The Site comprises approximately 58,000 square feet and contains a mix of 

commercial, religious, and residential buildings, two vacant garages, and asphalt-paved lots.  The 

Site is abutted to the north by Archer Avenue, to the east by a commercial building, to the south 

by the Long Island Rail Road (LIRR), and to the west by Sutphin Boulevard.  Metropolitan 

Transportation Authority (MTA) subway tunnels run under Archer Avenue and Sutphin 

Boulevard.   

The larger surrounding area is occupied with primarily industrial uses, with some commercial 

and residential use.  According to OER’s SPEED database, the Sunshine Developmental School 

daycare, located at 91-10 146
th

 Street, is located approximately 450 feet northwest of the Site.  

No other day care facilities, schools, or hospitals are located within 500 feet of the Site.   

The following Area of Concerns (AOCs) were identified for this investigation: 

 Historical Sanborn maps indicated that 93-01 Sutphin Boulevard (Lot 83) was formerly a 

filling station with five gasoline underground storage tanks (USTs) shown on maps 

between 1942 and 1951 and 147-22 Archer Avenue (Lot 91) was historically an 

automotive repair shop shown on maps between 1981 and 2006; 



  

3 

 

 The Site is listed on the NYC E-Designation Database for Underground Storage Tanks 

Testing Protocol  (in addition to Air Quality, Window Wall Attenuation & Alternate 

Ventilation, and Exhaust Stack Location Limitations); 

 An active 3,510-gallon No. 2 fuel oil vaulted aboveground storage tank (AST) was 

observed in the basement of 93-01 Sutphin Boulevard (Lot 83) and an inactive 275-

gallon AST was noted in the basement of 147-22 (Lot 91) Archer Avenue during the 

Phase I ESA reconnaissance; 

 Historical Sanborn maps from 1942 to 1951 depicted two gasoline USTs beneath the 

northern portion of the 147-30 Archer Avenue building (Lot 95); and 

 A fuel oil fill port was observed during the Phase I ESA reconnaissance outside the 

building at 147-12 Archer Avenue (Lot 86). Fuel oil vent pipes were also observed 

abutting buildings at 147-14 (Lot 87) and 147-30 Archer Avenue (Lot 95). 

Summary of Proposed Redevelopment Plan 

The proposed development consists of demolition of the existing buildings followed by 

construction of two mixed-use buildings.  Construction of cellars will require excavation to 

approximately sixteen feet below grade.  The buildings will occupy the entire Site and will 

include cellar-level parking areas, mechanical/utility space, and some limited commercial use, 

first-floor commercial space, and affordable housing above.  As part of development, the Site 

lots are expected to be merged into two lot numbers (to be determined).  Architectural drawings 

of the proposed redevelopment are included as Appendix D.  The proposed use is consistent with 

the current zoning: C6-4 (commercial) within Special District Downtown Jamaica (DJ). 

Summary of Environmental Investigation 

Summary of Work Performed under the Remedial Investigation  

AKRF performed the following scope of work on behalf of BRP Development Corp.: 

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

structures, buildings, etc.); 
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2. Conducted a geophysical investigation across accessible portions of the project Site to 

locate subsurface structures, including potential USTs and utilities, and to clear the 

proposed sampling locations; 

3. Advanced 11 soil borings across the entire Site, and collected 22 soil samples for 

chemical analysis from the soil borings to evaluate soil quality; 

4. Installed 2 temporary groundwater monitoring wells at the Site and collected 2 

groundwater samples from the temporary monitoring wells and collected 2 

groundwater samples from geotechnical groundwater wells (installed by others) for 

chemical analysis to evaluate groundwater quality; and 

5. Advanced 9 soil gas probes and collected 9 soil gas samples for chemical analysis. 

Summary of Environmental Findings  

1. The Site is approximately 50 feet above the North American Vertical Datum (an 

approximation of mean sea level). 

2. Depth to groundwater ranges from approximately 24 to 25 feet below grade at the 

Site.  

3. Groundwater flow beneath the Site is generally from north to south towards Jamaica 

Bay, based on USGS mapping and local topography. 

4. Bedrock was not encountered during the Remedial Investigation (RI).  

5. The stratigraphy of the Site, from the surface down, consists of approximately 3 to 10 

feet of historical fill material (including sand, silt, crushed rock, concrete, asphalt, and 

brick) underlain by apparent native sand, silt, gravel, and trace clay to the termination 

of each boring (approximately 16 feet below grade). 

6. Twenty-two soil samples’ results were compared to NYSDEC 6 NYCRR Part 375 

Unrestricted Use Soil Cleanup Objectives (UUSCOs) and Restricted-Residential Use 

(RRSCOs). Several VOCs and PCBs were detected at trace concentrations, all below 

Unrestricted Use SCOs. Several polycyclic aromatic hydrocarbons (PAHs) related 

SVOCs including benzo(a)anthracene [(maximum of 1,400 micrograms per kilogram 

(µg/Kg)], benzo(a)pyrene (maximum of 1,400 µg/Kg), benzo(b)fluoranthene 
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(maximum of 1,900 µg/Kg), chrysene (maximum of 1,400 µg/Kg), and indeno(1,2,3-

cd)pyrene (maximum of 680 µg/Kg) were detected above Restricted Residential Use 

SCOs in 3 samples.  Metals, including barium (maximum of 620 mg/Kg), lead 

(maximum of 760 mg/Kg), manganese (maximum of 650 mg/Kg), mercury 

(maximum of 0.98 mg/Kg) and zinc (maximum of 120 mg/Kg) exceeded their 

Restricted Residential Use SCOs in one or more samples. Copper also exceeded 

Unrestricted Use SCOs. With the exception of manganese, the elevated metals 

concentrations were detected primarily in the shallow 0-2’ interval and could be 

attributable to shallow fill materials. Two pesticides (4,4'-DDE, 4,4'-DDT) slightly 

exceeded their Unrestricted Use SCOs in up to 3 samples but were below their 

RRSCOs.  Overall, soil chemistry is unremarkable and does not indicate any disposal 

of hazardous waste.    

7. Groundwater sample results were compared to New York State DEC Class GA 

Ambient Water Quality Standard (AWQS). Groundwater samples collected during 

the investigation showed one VOC, chloroform, detected in two of the four 

groundwater samples at maximum concentrations of 50 µg/L, above its AWQS) of 7 

µg/L.  Several other VOCs and SVOCs were detected at trace concentrations below 

their AWQS.  Nineteen metals were detected in the groundwater samples; and iron, 

antimony, manganese, and sodium were detected above the Class GA standards in 

one or more of the groundwater samples (total and dissolved analysis).   No PCBs 

were detected in the groundwater samples above the AWQS. One pesticide, 

chlordane, was detected in one sample at an estimated concentration of 0.187 µg/L, 

above the Class GA Standard of 0.05 µg/L.   

8. Soil vapor results during the RI were compared to the compounds listed by the New 

York State Department of Health (NYSDOH) in the NYSDOH Final Guidance for 

Evaluating Soil Vapor Intrusion, dated October 2006 and the September 2013 

NYSDOH Fact Sheet Update for Tetrachloroethene (PCE). The soil vapor sampling 

results identified 32 VOCs in the 9 samples at concentrations ranging from 0.95 to 

830micrograms per cubic meter (µg/m
3
).   PCE exceeded the indoor air AGV of 30 
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µg/m
3
 in one sample at 219 µg/m

3
. Trichloroethene (TCE) exceeded the indoor air 

AGV of 5 µg/m
3
 in three samples (maximum concentration of 10.3 µg/m

3
).   

 

Qualitative Human Health Exposure Assessment 

The qualitative exposure assessment identified potential completed routes of exposure to 

construction workers and remediation workers through inhalation, ingestion and dermal contact 

of contaminated soil during excavation activities.  The Health and Safety Plan prepared for the 

site (HASP, included as Appendix C) identifies such exposures and provides instructions for on-

site workers to minimize potential exposure. 

No potential environmental impacts through the groundwater to surface water discharge were 

identified. 

Summary of the Remedy 

The proposed remedial action achieves protection of public health and the environment for the 

intended use of the property. The proposed remedial action achieves all of the remedial action 

objectives established for the project and addresses applicable standards, criterion, and guidance; 

is effective in both the short-term and long-term and reduces mobility, toxicity and volume of 

contaminants; is cost effective and implementable; and uses standards methods that are well 

established in the industry.   

The proposed remedial action will consist of: 

1. Preparation of a Community Protection Statement and performance of all required NYC 

VCP Citizen Participation activities according to an approved Citizen Participation Plan. 

2. Performing a Community Air Monitoring Program for particulates and volatile organic 

compounds. 

3. Performance of additional site characterization with sampling of soil, groundwater and 

soil vapor. The additional characterization will occur after demolition activities have been 

completed and will consist of the collection of soil, groundwater and soil vapor samples 

from newly installed soil borings, groundwater wells and soil vapor implants.  A 
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supplemental workplan has been developed and approved by OER and NYSDEC to 

conduct this investigation immediately following demolition of the existing structures on- 

site.  To enroll in State Brownfield Cleanup program, a supplemental RIR and a RAWP 

will be prepared based upon investigation results.   

4. Completion of a Waste Characterization Study prior to excavation activities. Waste 

characterization soil samples will be collected at a frequency dictated by intended 

disposal facilities. A Waste Characterization Report documenting sample procedures, 

location, analytical results will be submitted to NYCOER prior to start of remedial 

action. 

5. Selection of Unrestricted Use (Track 1) Soil Cleanup Objectives (SCOs).  

6. Site mobilization involving Site security setup, equipment mobilization, utility mark outs 

and marking & staking excavation areas. 

7. Completion of a Waste Characterization Study prior to excavation activities. Waste 

characterization soil samples will be collected at a frequency intended by disposal 

facilities. 

8. Excavation and removal of soil/fill exceeding Unrestricted Use (Track 1) SCOs. The 

entire property will be excavated to depths of approximately 16 feet below grade.  

Approximately 34,000 cubic yards of soil/fill will be removed from the Site and properly 

disposed of at appropriately licensed or permitted facilities. 

9. Screening of excavated soil/fill during intrusive work for indications of contamination by 

visual means, odor, and monitoring with a PID.  Appropriate segregation of excavated 

media on-site (if applicable). 

10. Management of excavated materials including temporarily stockpiling and segregating in 

accordance  with defined material types and to prevent co-mingling of contaminated 

material and non-contaminated materials. 
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11. Removal of underground storage tanks (if encountered) and closure of petroleum spills (if 

evidence of a spill/leak is encountered during Site excavation) in compliance with 

applicable local, State and Federal laws and regulations. 

12. Collection and analysis of end-point samples to determine the performance of the remedy 

with respect to attainment of Unrestricted Use Track 1 SCOs.  End point samples will be 

collected per DER-10. 

13. Transportation and off-site disposal of all soil/fill material at permitted facilities in 

accordance with applicable laws and regulations for handling, transport, and disposal, and 

this plan. Sampling and analysis of excavated media as required by disposal facilities. 

Appropriate segregation of excavated media on-site. 

14. Performance of all activities required for the remedial action, including permitting 

requirements and pretreatment requirements, in compliance with applicable laws and 

regulations. 

15. Submission of a Remedial Action Report (RAR) that describes the remedial activities, 

certifies that the remedial requirements have been achieved, and describes all 

Engineering and Institutional Controls to be implemented at the Site, and lists any 

changes from this RAWP. 

If Track 1 Unrestricted Use SCOs are not achieved, the following construction elements 

implemented as part of new development will constitute Engineering controls: 

16. As part of development, installation of a vapor barrier system (20-mil or thicker) beneath 

the building slab and along foundation sidewalls. The waterproofing membrane/vapor 

barrier will consist of Grace Preprufe
®
 300R.   All welds, seams and penetrations will be 

properly sealed to prevent preferential pathways for vapor migration. 

17. As part of development, construction and maintenance of an engineered composite cover 

consisting of the building slab to prevent human exposure to residual soil/fill remaining 

under the Site. 



  

9 

 

18. As part of development, installation and operation of an exhaust ventilation system 

within the proposed basement-level with an in-line exhaust fan, ductwork and air devices. 

Outside air will be drawn through the parking garage entrance and the fourth floor roof 

for make-up air requirements in conformance with NYC Building Code. 

19. If Track 1 SCOs are not achieved, submission of an approved Site Management Plan 

(SMP) in the RAR for long-term management of residual contamination, including plans 

for operation, maintenance, monitoring, inspection and certification of Engineering and 

Institutional Controls and reporting at a specified frequency. 

20. If Track 1 SCOs are not achieved, recording of an environmental easement that includes 

a listing of Institutional Controls.  Institutional Controls will include prohibition of the 

following: (1) vegetable gardening and farming; (2) use of groundwater without 

treatment rendering it safe for the intended use; (3) disturbance of residual contaminated 

material unless it is conducted in accordance with the SMP; and (4) higher level of land 

usage without NYSDEC approval. The property will continue to maintain E designation 

at the Department of Buildings. 

Remedial activities will be performed at the Site in accordance with this OER approved RAWP 

and the Decision Document.  All deviations from the RAWP and/or Decision Document will be 

promptly reported to OER for approval and fully explained in the RAR. 
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REMEDIAL ACTION WORK PLAN 

1.0 INTRODUCTION 

BRP Development Corp. has applied to enroll in the New York City Voluntary Cleanup Program 

(NYC VCP) to investigate and remediate an approximately 58,000-square foot property located 

in the Jamaica section of Queens, which is identified as Block 9998, Lots 83, 86, 87, 88, 89, 90, 

91, 93, 94, 95, and 101 on the New York City Tax Map (the Site). It is AKRF’s understanding 

that the current tax lots will be merged into two lot numbers yet to be determined as part of the 

redevelopment. A remedial investigation (RI) was performed to compile and evaluate data and 

information necessary to develop this Remedial Action Work Plan (RAWP) in a manner that will 

render the Site protective of public health and the environment consistent with the contemplated 

end use. The remedial action described in this document achieves the remedial objectives, 

complies with applicable environmental standards, criteria and guidance and conforms to 

applicable laws and regulations.     

1.1 Site Location and Description  

The Site is located in the Jamaica section of Queens, New York and is identified as Block 9998, 

Lots 83, 86, 87, 88, 89, 90, 91, 93, 94, 95, and 101 on the New York City Tax Map.  Figure 1 

shows the Site location. The Site comprises an approximately 58,000 square feet and currently 

contains a mix of commercial, religious, and residential buildings, two vacant/former garages, 

and asphalt-paved lots.   

1.2 Proposed Redevelopment Plan 

The proposed development consists of demolition of the existing buildings followed by 

construction of two mixed-use buildings.  Construction of cellars will require excavation to 

approximately 16 feet below grade across the entire Site.  The buildings will occupy the entire 

Site and will include cellar-level parking areas, mechanical/utility space, and some limited 

commercial use, first-floor commercial space, and affordable housing above.  As part of 
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development, the Site lots are expected to be merged into two lot numbers yet to be determined.  

The proposed use is consistent with the current zoning: C6-4 (commercial) within Special 

District Downtown Jamaica (DJ).           

The remedial action contemplated under this RAWP may be implemented independently of the 

proposed redevelopment plan. 

1.3 Description of Surrounding Property 

The Site is abutted by Archer Avenue to the north, a commercial building to the east, the Long 

Island Rail Road (LIRR) to the south, and Sutphin Boulevard to the west.  Metropolitan 

Transportation Authority (MTA) subway tunnels run under Archer Avenue and Sutphin 

Boulevard.  The larger surrounding area is occupied with primarily industrial uses, with some 

commercial and residential use.  According to OER’s SPEED database application, the Sunshine 

Developmental School daycare, located at 91-10 146
th

 Street, is located approximately 450 feet 

northwest of the Site.  No other day care facilities, schools, or hospitals are located within 500-

feet of the Site.   

Summary of the Work Performed under the Remedial Investigation 

AKRF performed the following scope of work on behalf of BRP: 

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

structures, buildings, etc.); 

2. Conducted a geophysical investigation across accessible portions of Lots 83, 92, and 

94 to locate subsurface structures, including potential USTs and utilities and to clear 

the proposed sampling locations; 

3. Installed 11 soil borings across the entire project Site, and collected 22 soil samples 

for chemical analysis from the soil borings to evaluate soil quality; 

4. Installed two temporary groundwater monitoring wells at the Site and sampled two 

geotechnical monitoring wells and collected a total of four groundwater samples for 

chemical analysis to evaluate groundwater quality; and 

5. Installed nine soil vapor probes and collected nine samples for chemical analysis. 
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Summary of Findings of Remedial Investigation 

A remedial investigation was performed and the results are documented in a companion 

document called “Remedial Investigation Report, The Crossing at Jamaica Station”, dated July 

2015 (RIR). 

1. The Site is approximately 50 feet above the North American Vertical Datum (an 

approximation of mean sea level). 

2. Depth to groundwater ranges from approximately 24 to 25 feet below grade at the 

Site.  

3. Groundwater flow beneath the Site is generally from north to south towards Jamaica 

Bay, based on USGS mapping and local topography. 

4. Bedrock was not encountered during the Remedial Investigation (RI).  

5. The stratigraphy of the Site, from the surface down, consists of approximately 3 to 10 

feet of historical fill material (including sand, silt, crushed rock, concrete, asphalt, and 

brick) underlain by apparent native sand, silt, gravel, and trace clay to the termination 

of each boring (approximately 16 feet below grade). 

6. Twenty-two soil samples’ results were compared to NYSDEC 6 NYCRR Part 375 

Unrestricted Use Soil Cleanup Objectives (UUSCOs) and Restricted-Residential Use 

(RRSCOs). Several VOCs and PCBs were detected at trace concentrations, all below 

Unrestricted Use SCOs. Several polycyclic aromatic hydrocarbons (PAHs) related 

SVOCs including benzo(a)anthracene [(maximum of 1,400 micrograms per kilogram 

(µg/Kg)], benzo(a)pyrene (maximum of 1,400 µg/Kg), benzo(b)fluoranthene 

(maximum of 1,900 µg/Kg), chrysene (maximum of 1,400 µg/Kg), and indeno(1,2,3-

cd)pyrene (maximum of 680 µg/Kg) were detected above Restricted Residential Use 

SCOs in 3 samples.  Metals, including barium (maximum of 620 mg/Kg), lead 

(maximum of 760 mg/Kg), manganese (maximum of 650 mg/Kg), mercury 

(maximum of 0.98 mg/Kg) and zinc (maximum of 120 mg/Kg) exceeded their 

Restricted Residential Use SCOs in one or more samples. Copper also exceeded 
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Unrestricted Use SCOs. With the exception of manganese, the elevated metals 

concentrations were detected primarily in the shallow 0-2’ interval and could be 

attributable to shallow fill materials. Two pesticides (4,4'-DDE, 4,4'-DDT) slightly 

exceeded their Unrestricted Use SCOs in up to 3 samples but were below their 

RRSCOs.  Overall, soil chemistry is unremarkable and does not indicate any disposal 

of hazardous waste.    

7. Groundwater sample results were compared to New York State DEC Class GA 

Ambient Water Quality Standard (AWQS). Groundwater samples collected during 

the investigation showed one VOC, chloroform, detected in two of the four 

groundwater samples at maximum concentrations of 50 µg/L, above its AWQS) of 7 

µg/L.  Several other VOCs and SVOCs were detected at trace concentrations below 

their AWQS.  Nineteen metals were detected in the groundwater samples; and iron, 

manganese, antimony, and sodium were detected above the Class GA standards in 

one or more of the groundwater samples (total and dissolved analysis). No PCBs were 

detected in the groundwater samples above the AWQS. One pesticide, chlordane, was 

detected in one sample at an estimated concentration of 0.187 µg/L, above the Class 

GA Standard of 0.05 µg/L.   

8. Soil vapor results during the RI were compared to the compounds listed by the New 

York State Department of Health (NYSDOH) in the NYSDOH Final Guidance for 

Evaluating Soil Vapor Intrusion, dated October 2006 and the September 2013 

NYSDOH Fact Sheet Update for Tetrachloroethene (PCE). The soil vapor sampling 

results identified 32 VOCs in the 9 samples at concentrations ranging from 0.95 to 

830 micrograms per cubic meter (µg/m
3
).   PCE exceeded the indoor air AGV of 30 

µg/m
3
 in one sample at 219 µg/m

3
. Trichloroethene (TCE) exceeded the indoor air 

AGV of 5 µg/m
3
 in three samples (maximum concentration of 10.3 µg/m

3
).    

For more detailed results, consult the RIR. Based on an evaluation of the data and information 

from the RIR and this RAWP, disposal of significant amounts of hazardous waste is not 

suspected at this Site.   
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1.4 SIGNIFICANT THREAT 

Based upon the supplemental investigation, the NYSDEC and NYSDOH will determine whether 

this Site poses a significant threat to human health and the environment. Notice of that 

determination will be provided for public review.   

1.5 SITE HISTORY 

A Phase I Environmental Site Assessment (ESA) conducted by Hillmann Consulting in February 

2014 included a Site inspection, historical research, and a regulatory review for the Site. The 

following Area of Concerns (AOCs) were identified for this investigation: 

 Historical Sanborn maps indicated that 93-01 Sutphin Boulevard (Lot 83) was formerly a 

filling station with five gasoline underground storage tanks (USTs) shown on maps 

between 1942 and 1951 and 147-22 Archer Avenue (Lot 91) was historically an 

automotive repair shop shown on maps between 1981 and 2006; 

 The Site is listed on the NYC E-Designation Database for Underground Storage Tanks 

Testing Protocol  (in addition to Air Quality, Window Wall Attenuation & Alternate 

Ventilation, and Exhaust Stack Location Limitations); 

 An active 3,510-gallon No. 2 fuel oil vaulted aboveground storage tank (AST) was 

observed in the basement of 93-01 Sutphin Boulevard (Lot 83) and an inactive 275-

gallon AST was noted in the basement of 147-22 (Lot 91) Archer Avenue during the 

Phase I ESA reconnaissance; 

 Historical Sanborn maps from 1942 to 1951 depicted two gasoline USTs beneath the 

northern portion of the 147-30 Archer Avenue building (Lot 95); and 

 A fuel oil fill port was observed during the Phase I ESA reconnaissance outside the 

building at 147-12 Archer Avenue (Lot 86). Fuel oil vent pipes were also observed 

abutting buildings at 147-14 (Lot 87) and 147-30 Archer Avenue (Lot 95). 
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1.6 IDENTIFICATION OF STANDARDS, CRITERIA AND GUIDANCE 

The following standards, criteria and guidance (SCG) were referenced during Site 

Characterizations and Remedial Investigations: 

6 NYCRR Part 175 - Special Licenses and Permits--Definitions and Uniform Procedures 

6 NYCRR Part 182 - Endangered & Threatened Species of Fish & Wildlife 

6 NYCRR Part 371 - Identification and Listing of Hazardous Wastes 

6 NYCRR Part 375 – Environmental Remediation Programs; 

6 NYCRR Part 608 - Use and Protection of Waters 

6 NYCRR Part 661 - Tidal Wetlands - Land Use Regulations 

6 NYCRR Part 663 - Freshwater Wetlands Maps and Classification 

6 NYCRR Part 703, New York State Groundwater Quality Standards; 

6 NYCRR Parts 700-706 - Water Quality Standards 

29 CFR Part 1910.120 - Hazardous Waste Operations and Emergency Response 

NYSDEC DER-10 Technical Guidance for Site Investigation and Remediation; 

NYSDEC Ambient Water Quality Standards and Guidance Values – TOGS 1.1.1; 

NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York 

NYSDOH Generic Community Air Monitoring Plan 

NYSDEC STARS #1 - Petroleum-Contaminated Soil Guidance Policy 

NYSDEC SPOTS #14 - Site Assessments at Bulk Storage Facilities 

NYSDEC Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites 
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1.7  ENVIRONMENTAL AND PUBLIC HEALTH ASSESSMENTS 

1.7.1 Qualitative Human Health Exposure Assessment 

An exposure assessment was conducted to qualitatively assess the potential impacts of 

known environmental contaminants associated with the Site on human health, with attention 

to all possible exposure pathways (i.e. ingestion, inhalation and direct contact).  Both current 

(existing conditions) and future use (proposed restricted-residential or mixed restricted-

residential/commercial use) scenarios were considered.  Contaminants were assessed relative 

to specific affected media. 

The primary contaminants of concern at the Site are SVOCs in surface soils and PCE and 

TCE in soil vapor (no significant contamination has been identified in groundwater or soil 

vapor).  On-site workers (or trespassers) present during remediation and/or future 

development activities are the most likely receptor population.   

For all media, the implementation of a HASP and a CAMP will mitigate possible impacts to 

both on-site and off-site receptor populations.  Any on-site or off-site development activities 

that involve disturbance, exposure or contact with contaminated soil, soil vapor or 

groundwater will require monitoring and mitigation plans to address potential direct contact 

with media, dust generation and contaminant migration. 

This assessment will be revised per results of supplemental investigation scheduled to be 

conducted after building demolition. 

1.7.2 Fish & Wildlife Remedial Impact Analysis 

The groundwater chemistry and surface water discharge pathway was evaluated.  Based on the 

low concentration of VOCs and other contaminants in groundwater at the Site and the distance to 

surface water, there are no expected impacts to surface water from contaminants migrating 

beneath the Site. 

1.8 INTERIM REMEDIAL ACTION 

No Interim Remedial Measures (IRMs) have been performed at the Site. 
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2.0   REMEDIAL ACTION OBJECTIVES 

Based on the results of the RI, the following Remedial Action Objectives (RAOs) have been 

identified for this Site: 

Soil 

 Prevent direct contact with contaminated soil. 

 Prevent exposure to contaminants volatilizing from contaminated soil. 

Groundwater 

 Prevent direct exposure to groundwater. 

 

Soil Vapor 

 Prevent exposure to contaminants in soil vapor. 

 Prevent migration of soil vapor into dwellings and other occupied structures. 

 

3.0 REMEDIAL ALTERNATIVES ANALYSIS 

This section includes a description of the remedial alternatives and provides a comparison and 

evaluation of the alternatives in terms of required threshold and balancing criteria.  As required, 

a Track 1 Unrestricted Use scenario is evaluated for the remedial action.  In addition, a Track 4 

Site Specific scenario is evaluated in the event that Track 1 cannot be met. 

The goal of the remedy selection process is to select a remedy that is protective of human health 

and the environment taking into consideration the current, intended and reasonably anticipated 

future use of the Site. The remedy selection process begins by establishing remedial action 

objectives (RAOs) for media in which chemical constituents were found in exceedance of 

applicable standards, criteria and guidance values (SCGs).  Remedial alternatives are then 

developed and evaluated based on the following ten criteria and sustainability: 
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Threshold Criteria 

• Protection of human health and the environment; 

Balancing Criteria 

• Compliance with SCGs; 

• Short-term effectiveness and impacts; 

• Long-term effectiveness and permanence; 

• Reduction of toxicity, mobility, or volume of contaminated material; 

• Implementability;  

• Cost effectiveness;  

• Community acceptance; 

• Land use; and 

• Sustainability. 

The following is a detailed description of the alternatives analysis and remedy selection to 

address impacted media at the Site. As required, a minimum of two remedial alternatives 

(including a Track 1 scenario) are evaluated, as follows: 

 

Alternative 1 involves: 

 Selection of Unrestricted Use (Track 1) Soil Cleanup Objectives (SCOs). 

 Removal of all soil/fill exceeding Unrestricted Use SCOs throughout the Site and 

confirmation that Track 1 Unrestricted Use SCOs have been achieved with post-

excavation endpoint sampling. If soil/fill containing analytes at concentrations above 

Unrestricted Use SCOs is still present at the base of the excavation after removal of all 

soil required for construction of the new building's cellar level is complete, additional 

excavation would be performed to ensure complete removal of soil that does not meet 

Track 1 Unrestricted Use SCOs.   

 No Engineering or Institutional Controls are required for a Track 1 cleanup, but a vapor 

barrier would be installed beneath the foundation and behind foundation sidewalls of the 
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new buildings as a part of new development to prevent any potential future exposures 

from off-site soil vapor. 

 Placement of a final cover over the entire Site as part of new development to prevent 

exposure to remaining soil/fill. 

Alternative 2 involves 

 Establishment of Site-Specific (Track 4) SCOs. 

 Removal of all soil/fill exceeding Track 4 Site-Specific SCOs and confirmation that 

Track 4 Site-Specific SCOs have been achieved with post-excavation end point 

sampling. Based on the results of the Remedial Investigation, it is expected that this 

alternative would be achieved by excavating for construction of the new building's 

cellar level to a depth of approximately 16 feet across the entire Site. 

 Establishment of use restrictions including prohibitions on the use of groundwater 

from the Site; prohibitions of sensitive Site uses, such as farming or vegetable 

gardening, to prevent future exposure pathways; and prohibition of a higher level of 

land use without OER approval. 

 A vapor barrier would be installed beneath the foundation and behind foundation 

sidewalls of the new building as a part of development to prevent any potential future 

exposures from off-site soil vapor. 

 Establishment of an approved Site Management Plan (SMP) to ensure long-term 

management of these Engineering and Institutional Controls including the 

performance of periodic inspections and certification that the controls are performing 

as they were intended; and continued registration as an E-designated property to 

memorialize the remedial action and the Engineering and Institutional Controls 

required by the RAWP. 

 

 

3.1 Threshold Criteria 

Protection of Public Health and the Environment 
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This criterion is an evaluation of the remedy’s ability to protect public health and the 

environment, and an assessment of how risks posed through each existing or potential pathway 

of exposure are eliminated, reduced or controlled through removal, treatment, and 

implementation of Engineering Controls or Institutional Controls.  Protection of public health 

and the environment must be achieved for all approved remedial actions.   

Alternative 1 would be protective of human health and the environment by removing 

contaminated soil/fill exceeding Track 1 Unrestricted Use SCOs and groundwater protection 

standards, thus eliminating potential for direct contact with contaminated soil/fill once 

construction is complete and eliminating the risk of contaminants leaching into groundwater.  

Alternative 2 would achieve comparable protections of human health and the environment by 

managing soil/fill in-place and ensuring that remaining soil/fill on-site meets Track 4 Site-

Specific SCOs, as well as by placement of Institutional and Engineering controls, including a 

Site Management Plan (SMP), installation of a vapor barrier, and a composite cover system. The 

composite cover system would prevent direct contact with any remaining on-site soil/fill. 

Implementing Institutional Controls including a Site Management Plan would ensure that the 

composite cover system remains intact and protective. Establishment of Track 4 Site-Specific 

SCOs would minimize the risk of contamination leaching into groundwater.  

For both Alternatives, potential exposure to the contaminated soil or groundwater during 

construction would be minimized by implementing a Construction Health and Safety Plan 

(CHASP), a Soil and Materials Management Plan, and Community Air Monitoring Plan 

(CAMP). Groundwater is not expected to be encountered during development, and potential 

contact with groundwater would be prevented, as City laws and regulations prohibit its use. 

Potential future migration of off-site soil vapors into the new building would be prevented by 

installing a vapor barrier system below the new building’s basement slab and continuing the 

vapor barrier around the foundation walls. 

3.2 Balancing Criteria 

Compliance with Standards, Criteria and Guidance (SCGs) 
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This evaluation criterion assesses the ability of the alternative to achieve applicable standards, 

criteria and guidance. 

Alternative 1 would achieve compliance with the remedial goals, chemical-specific SCGs and 

RAOs for soil through removal to Track 1 Unrestricted Use SCOs and Groundwater Protection 

Standards. Compliance with SCGs for soil vapor would also be achieved by installation of the 

vapor barrier and concrete building slabs would be constructed over the entirety of the Site as 

part of development. In addition, the basement of the building will contain a parking garage with 

high volume air exchange that conforms to the NYC Building Code.  

Alternative 2 would achieve compliance with the remedial goals, chemical-specific SCGs and 

RAOs for soil through removal of soil to meet Track 4 Site-Specific SCOs. Compliance with 

SCG’s for soil vapor would also be achieved by installing a waterproofing/vapor barrier system 

below the new building's basement slab and continuing the vapor barrier outside of subgrade 

foundation walls. A Site Management Plan would ensure that these controls remained protective 

for the long term. In addition, the basement of the building will contain a parking garage with 

high volume air exchange that conforms to the NYC Building Code and will mediate any 

potential accumulation of soil vapors inside the building. 

Health and safety measures contained in the CHASP and Community Air Monitoring Plan 

(CAMP) that comply with the applicable SCGs would be implemented during Site 

redevelopment under this RAWP. For both Alternatives, focused attention on means and 

methods employed during the remedial action would ensure that handling and management of 

contaminated material would be in compliance with applicable SCGs. These measures would 

protect on-site workers and the surrounding community from exposure to Site-related 

contaminants.   

Short-term Effectiveness and Impacts 

This evaluation criterion assesses the effects of the alternative during the construction and 

implementation phase until remedial action objectives are met.  Under this criterion, alternatives 

are evaluated with respect to their effects on public health and the environment during 

implementation of the remedial action, including protection of the community, environmental 
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impacts, time until remedial response objectives are achieved, and protection of workers during 

remedial actions. 

Both Alternative 1 and 2 have similar short-term effectiveness during their implementation, as 

each requires excavation of historic fill material. Both alternatives would result in short-term 

dust generation impacts associated with excavation, handling, load out of materials, and truck 

traffic. Short-term impacts could potentially be higher for Alternative 1 since excavation of 

greater amounts of historical fill material may take place. However, focused attention to means 

and methods during a Track 1 removal action, including community air monitoring and 

appropriate truck routing, would minimize the overall impact of these activities.  

An additional short-term adverse impact and risks to the community associated with both 

remedial alternatives is increased truck traffic. Truck traffic will be routed on the most direct 

course using major thoroughfares where possible and flag persons will be used to protect 

pedestrians at Site entrances and exits. The potential adverse impact to the community, workers 

and the environment for both alternatives would be minimized through implementation of 

control plans including Construction Health and Safety Plan, a Community Air Monitoring Plan 

(CAMP) and a Soil Management Plan (SMP), during all on-site soil disturbance activities would 

minimize the release of contaminants into the environment. Both alternatives provide short term 

effectiveness in protecting the surrounding community by decreasing the risk of contact with on-

site contaminants. Construction workers operating under appropriate management procedures 

and a Construction Health and Safety Plan (CHASP) would be protected from on-site 

contaminants (personal protective equipment would be worn consistent with the documented 

risks within the respective work zones). 

Long-term Effectiveness and Permanence 

This evaluation criterion addresses the results of a remedial action in terms of its permanence 

and quantity/nature of waste or residual contamination remaining at the Site after response 

objectives have been met, such as permanence of the remedial alternative, magnitude of 

remaining contamination, adequacy of controls including the adequacy and suitability of ECs/ICs 

that may be used to manage contaminant residuals that remain at the Site and assessment of 
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containment systems and ICs that are designed to eliminate exposures to contaminants, and long-

term reliability of Engineering Controls. 

Alternative 1 would achieve long-term effectiveness and permanence by removing all soil 

affected by Site contaminants or historic fill materials above Track 1 SCOs.  Removal of on-Site 

contaminant sources will also prevent future groundwater contamination. Impact to residual soil 

vapor will be address through the installation of a vapor barrier. 

Alternative 2 would achieve long-term effectiveness and permanence by removing selective on-

Site contaminated soil and attaining Track 4 Site-Specific SCOs, by establishing Engineering 

Controls including a vapor barrier and composite cover system across the Site; by establishing 

Institutional Controls to ensure long-term management including use restrictions, a Site 

Management Plan (SMP) and continued registration as E-designated property to memorialize 

these controls for the long term. The SMP would ensure long-term effectiveness of all ECs and 

ICs by requiring periodic inspection and certification that these controls and restrictions continue 

to be in place and are functioning as they were intended assuring that protections designed into 

the remedy will provide continued high level of protection.  

Both alternatives would result in removal of soil contamination exceeding the SCOs providing 

the highest level, most effective and permanent remedy over the long-term with respect to a 

remedy for contaminated soil, which will eliminate any migration to groundwater.  Since the 

proposed building would cover the entire Site, exposures to residual groundwater contamination 

will be eliminated. Soil vapor impacts would be prevented through installation of a vapor barrier 

under the new basement, and existing basement slab.  

Reduction of Toxicity, Mobility, or Volume of Contaminated Material 

This evaluation criterion assesses the remedial alternative's use of remedial technologies that 

permanently and significantly reduce toxicity, mobility, or volume of contaminants as their 

principal element.  The following is the hierarchy of source removal and control measures that 

are to be used to remediate a Site, ranked from most preferable to least preferable: removal 

and/or treatment, containment, elimination of exposure and treatment of source at the point of 

exposure.  It is preferred to use treatment or removal to eliminate contaminants at a Site, reduce 
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the total mass of toxic contaminants, cause irreversible reduction in contaminants mobility, or 

reduce of total volume of contaminated media.  

Alternative 1 would provide maximum reduction of toxicity, mobility and volume of 

contaminated material on-site by excavation and removal of all soil that exceed the Track 1 

unrestricted use SCOs. 

Alternative 2 would remove some of the historic fill/soil at the Site, and any remaining on-site 

soil beneath the new building would meet Track 4 Site-Specific SCOs. Alternative 2 would 

provide engineering and institutional controls to ensure that there are no pathways for exposure 

to remaining materials. The removal of soil to 16 feet below ground surface for the new 

development in both scenarios would lessen the difference in contaminant mass removal between 

these two alternatives. 

Implementability 

This evaluation criterion addresses the technical and administrative feasibility of implementing 

an alternative and the availability of various services and materials required during its 

implementation, including technical feasibility of construction and operation, reliability of the 

selected technology, ease of undertaking remedial action, monitoring considerations, 

administrative feasibility (e.g., obtaining permits for remedial activities), and availability of 

services and materials. 

 

Both alternatives are feasible and implementable. They use identical standard materials and 

services and well established technology. The reliability of the remedy is high.  They use 

standard equipment and technologies that are well established in the industry. The reliability of 

each remedy is also high. There are no special difficulties associated with any of the activities 

proposed. 

 

Cost Effectiveness  

This evaluation criterion addresses the cost of alternatives, including capital costs (such as 

construction costs, equipment costs, and disposal costs, engineering expenses) and site 

management costs (costs incurred after remedial construction is complete) necessary to ensure 

the continued effectiveness of a remedial action. 
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Since historic fill at the Site was found to extend to a depth of up to approximately 10 feet below 

ground surface during the RI, and the new building requires excavation of the entire Site to a 

depth of 16 feet, the costs associated with both Alternative 1 and Alternative 2 will likely be 

comparable.  Both alternatives satisfy the threshold balancing criterion and other criterion listed 

here, and are fully protective of public health and the environment, will control migration of 

contaminants, are effective for both the short term and long term. 

 

Community Acceptance  

This evaluation criterion addresses community opinion and support for the remedial action. 

Observations here will be supplemented by public comment received on the RAWP.  

 

This RAWP will be subject to a public review under the NYC VCP and will provide the 

opportunity for detailed public input on the remedial alternatives and the selected remedy. This 

public comment will be considered by NYCOER prior to approval of this plan. The Citizen 

Participation Plan for the project is provided in Appendix G.  Observations here will be 

supplemented by public comment received on the RAWP. Under both alternatives, the overall 

goals of the remedial program, to protect public health and the environment and eliminate 

potential contaminant exposures, have been broadly supported by citizens in NYC communities. 

 

Land Use  

This evaluation criterion addresses the proposed use of the property. This evaluation has 

considered reasonably anticipated future uses of the Site and takes into account: current use and 

historical and/or recent development patterns; applicable zoning laws and maps; NYS 

Department of State’s Brownfield Opportunity Areas (BOA) pursuant to section 970-r of the 

general municipal law; applicable land use plans; proximity to real property currently used for 

residential use, and to commercial, industrial, agricultural, and/or recreational areas; 

environmental justice impacts, Federal or State land use designations; population growth patterns 

and projections; accessibility to existing infrastructure; proximity of the site to important cultural 

resources and natural resources, potential vulnerability of groundwater to contamination that 

might emanate from the Site, proximity to flood plains, geography and geology; and current 

Institutional Controls applicable to the Site. 
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The proposed development consists of demolition of the existing buildings followed by 

construction of two mixed-use buildings.  Construction of cellars will require excavation to 

approximately 16 feet below grade.  The buildings will occupy the entire Site and will include 

cellar-level parking areas, mechanical/utility space, and some limited commercial use, first-floor 

commercial space, and affordable housing above. The proposed redevelopment of the Site is 

compatible with its current zoning and is consistent with recent development patterns. Following 

remediation, the Site will meet either Track 1 Unrestricted Use or Track 4 Site-Specific SCOs, 

which is appropriate for its planned commercial and residential use. Improvements in the current 

environmental condition of the property achieved by both alternatives are also consistent with 

the City’s goals for cleanup of contaminated land and bringing such properties into productive 

reuse. Both alternatives are equally protective of natural resources and cultural resources. 

Improvements in the current environmental condition of the property achieved by both 

alternatives considered in this plan are consistent with the City’s goals for cleanup of 

contaminated land. 

 

Sustainability of the Remedial Action 

This criterion evaluates the overall sustainability of the remedial action alternatives and the 

degree to which sustainable means are employed to implement the remedial action including 

those that take into consideration NYC’s sustainability goals defined in OneNYC.  Sustainability 

goals may include: maximizing the recycling and reuse of non-virgin materials; reducing the 

consumption of virgin and non-renewable resources; minimizing energy consumption and 

greenhouse gas emissions; improving energy efficiency; and promotion of the use of native 

vegetation and enhancing biodiversity during landscaping associated with Site development.  

 

Both remedial alternatives are comparable with respect to the opportunity to achieve sustainable 

remedial action. The remedial plan for either alternative would take into consideration the 

shortest trucking routes during off-site disposal of historic fill and other soil, which would reduce 

greenhouse gas emissions and conserve energy used to fuel trucks. The New York City Clean 

Soil Bank program is available for reuse of any clean native soil under either alternative.  
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4.0 SUMMARY OF REMEDIAL ACTION 

4.1  Summary of Preferred Remedial Action 

The preferred remedial action alternative is the Track 1 Alternative. The preferred remedial 

action alternative achieves protection of public health and the environment for the intended use 

of the property. The preferred remedial action alternative will achieve all of the remedial action 

objectives established for the project and addresses applicable SCGs. The preferred remedial 

action alternative is effective in both the short-term and long-term and reduces mobility, toxicity 

and volume of contaminants. The preferred remedial action alternative is cost effective and 

implementable and uses standards methods that are well established in the industry.   

The proposed remedial action will consist of: 

1.  Preparation of a Community Protection Statement and performance of all required 

NYC VCP Citizen Participation activities according to an approved Citizen 

Participation Plan. 

2. Performing a Community Air Monitoring Program for particulates and volatile organic 

compounds. 

3. Performance of additional site characterization with sampling of soil, groundwater and 

soil vapor. The additional characterization will occur after demolition activities have 

been completed and will consist of the collection of soil, groundwater and soil vapor 

samples from newly installed soil borings, groundwater wells and soil vapor implants.  

A supplemental workplan has been developed and approved by OER and NYSDEC to 

conduct this investigation immediately following demolition of the existing structures 

on- site.  To enroll in State Brownfield Cleanup program, a supplemental RIR and a 

RAWP will be prepared based upon investigation results.   

4. Completion of a Waste Characterization Study prior to excavation activities. Waste 

characterization soil samples will be collected at a frequency dictated by intended 

disposal facilities. A Waste Characterization Report documenting sample procedures, 

location, analytical results will be submitted to NYCOER prior to start of remedial 

action. 

5. Selection of Unrestricted Use (Track 1) Soil Cleanup Objectives (SCOs).  

6. Site mobilization involving Site security setup, equipment mobilization, utility mark 

outs and marking & staking excavation areas. 
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7. Completion of a Waste Characterization Study prior to excavation activities. Waste 

characterization soil samples will be collected at a frequency intended by disposal 

facilities. 

8. Excavation and removal of soil/fill exceeding Unrestricted Use (Track 1) SCOs. The 

entire property will be excavated to depths of approximately 16 feet below grade.  

Approximately 34,000 cubic yards of soil/fill will be removed from the Site and 

properly disposed of at appropriately licensed or permitted facilities. 

9. Screening of excavated soil/fill during intrusive work for indications of contamination 

by visual means, odor, and monitoring with a PID.  Appropriate segregation of 

excavated media on-site (if applicable). 

10. Management of excavated materials including temporarily stockpiling and segregating 

in accordance  with defined material types and to prevent co-mingling of contaminated 

material and non-contaminated materials. 

11. Removal of underground storage tanks (if encountered) and closure of petroleum spills 

(if evidence of a spill/leak is encountered during Site excavation) in compliance with 

applicable local, State and Federal laws and regulations. 

12. Collection and analysis of end-point samples to determine the performance of the 

remedy with respect to attainment of Unrestricted Use Track 1 SCOs.  End point 

samples will be collected per DER-10. 

13. Transportation and off-site disposal of all soil/fill material at permitted facilities in 

accordance with applicable laws and regulations for handling, transport, and disposal, 

and this plan. Sampling and analysis of excavated media as required by disposal 

facilities. Appropriate segregation of excavated media on-site. 

14. Performance of all activities required for the remedial action, including permitting 

requirements and pretreatment requirements, in compliance with applicable laws and 

regulations. 

15. Submission of a Remedial Action Report (RAR) that describes the remedial activities, 

certifies that the remedial requirements have been achieved, and describes all 

Engineering and Institutional Controls to be implemented at the Site, and lists any 

changes from this RAWP. 

If Track 1 Unrestricted Use SCOs are not achieved, the following construction elements 

implemented as part of new development will constitute Engineering controls: 

16. As part of development, installation of a vapor barrier system (20-mil or thicker) 

beneath the building slab and along foundation sidewalls. The waterproofing 

membrane/vapor barrier will consist of Grace Preprufe® 300R.   All welds, seams and 

penetrations will be properly sealed to prevent preferential pathways for vapor 

migration. 
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17. As part of development, construction and maintenance of an engineered composite 

cover consisting of the building slab to prevent human exposure to residual soil/fill 

remaining under the Site. 

18. As part of development, installation and operation of an exhaust ventilation system 

within the proposed basement-level with an in-line exhaust fan, ductwork and air 

devices. Outside air will be drawn through the parking garage entrance and the fourth 

floor roof for make-up air requirements in conformance with NYC Building Code. 

19. If Track 1 SCOs are not achieved, submission of an approved Site Management Plan 

(SMP) in the RAR for long-term management of residual contamination, including 

plans for operation, maintenance, monitoring, inspection and certification of 

Engineering and Institutional Controls and reporting at a specified frequency. 

20. If Track 1 SCOs are not achieved, recording of an environmental easement that 

includes a listing of Institutional Controls.  Institutional Controls will include 

prohibition of the following: (1) vegetable gardening and farming; (2) use of 

groundwater without treatment rendering it safe for the intended use; (3) disturbance of 

residual contaminated material unless it is conducted in accordance with the SMP; and 

(4) higher level of land usage without NYSDEC approval. The property will continue 

to maintain E designation at the Department of Buildings. 

4.1 Soil Cleanup Objectives and Soil/Fill Management 

Unrestricted Use Track 1 SCOs are proposed for this project and SCO’s are defined in 6 NYCRR 

Part 375, Table 6.8(a) Track 1 Unrestricted Use. If Track 1 SCO’s are not achieved, the 

following site-specific SCO’s will be utilized: 

Contaminant   Track 4 SCOs 

Total SVOCs                           100 ppm 

Lead    800 ppm 

Mercury    1.5 ppm 

Barium    750 ppm 

Soil and materials management on-site and off-site, including excavation, handling and disposal, 

will be conducted in accordance with an approved Soil/Materials Management Plan. The 

location of planned excavations shown in Figure 4. 

Discrete contaminant sources (such as hotspots) identified during the remedial action will be 

horizontally and vertically identified by GPS or surveyed. This information will be provided in 

the RAR. 
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Estimated Soil/Fill Removal Quantities 

The total quantity of soil/fill expected to be excavated and disposed off-site is approximately 

34,000 cubic yards (51,000 tons).  The proposed disposal locations for Site-derived materials are 

listed below.  Additional disposal locations established at a later date will be reported promptly 

to the OER Project Manager. 

Table 1. Estimated Soil/Fill Removal Quantities 

Disposal Facility Waste Type Estimated Quantities 

Teterboro Landing, Teterboro, 

NJ 

Historical Fill, Native Soil and 

Rock 

34,000 cubic yards (51,000 

tons) 

Clean Earth, Carteret, NJ 

Petroleum or Chlorinated 

Solvent-Contaminated Soil (if 

any) 

As necessary  (if encountered) 

 

End-Point Sampling 

Removal actions under this plan will be performed in conjunction with remedial end-point 

sampling. Post-excavation end-point sampling and testing will be performed promptly following 

materials removal and completed prior to Site development activities. To evaluate attainment of 

Track 1 Site Specific SCOs, end-point soil samples will be collected and analyzed for the 

following: 

 Volatile organic compounds by EPA Method 8260;  

 Semi-volatile organic compounds by EPA Method 8270; 

 Pesticides/PCBs by EPA Method 8081/8082; and 

 Target Analyte List metals 

The approximate collection location of the endpoint soil samples will be determined in future 

discussion with OER/NYSDEC.    
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In addition, as a contingency, if hotspots are encountered, hotspot removal end-point sampling 

frequency will consist of the following:  

1. For excavations less than 20 feet in total perimeter, at least one bottom sample and one 

sidewall sample biased in the direction of surface runoff. 

2. For excavations 20 to 300 feet in perimeter: 

 For surface removals, one sample from the top of each sidewall for every 30 

linear feet of sidewall and one sample from the excavation bottom for every 900 

square feet of bottom area. 

 For subsurface removals, one sample from each sidewall for every 30 linear feet 

of sidewall and one sample from the excavation bottom for every 900 square feet 

of bottom area. 

3. For sampling of volatile organics, bottom samples should be taken within 24 hours of 

excavation, and should be taken from the zero to six-inch interval at the excavation floor.  

Samples taken after 24 hours should be taken at 6 to 12 inches. 

4. For contaminated soil removal, post remediation soil samples for laboratory analysis 

should be taken immediately after contaminated soil removal.  If the excavation is enlarged 

horizontally, additional soil samples will be taken pursuant to bullets 1-3 above. 

Post-remediation sample locations and depth will be biased towards the areas and depths of 

highest contamination identified during previous sampling episodes unless field indicators such 

as field instrument measurements or visual contamination identified during the remedial action 

indicate that other locations and depths may be more heavily contaminated.  In all cases, post-

remediation samples should be biased toward locations and depths of the highest expected 

contamination. 

New York State Department of Health ELAP certified labs will be used for all end-point sample 

analyses. Labs for end-point sample analyses will be reported in the RAR which will provide a 

tabular and map summary of all end-point sample results. End-point samples will be analyzed for 
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trigger analytes (those for which SCO exceedence is identified) utilizing the following 

methodology: 

If either LNAPL and/or DNAPL are detected, appropriate samples will be collected for 

characterization and “finger print analysis” and required regulatory reporting (e.g., NYSDEC 

spill hotline) will be performed. 

Quality Assurance/Quality Control 

Samples will be collected in accordance with the following procedures: 

• Record sample observations (evidence of contamination, PID readings, soil 

classification) in field log book. 

• Collect an aliquot of soil or groundwater using a dedicated and disposable plastic 

sample spoon or sample bailer and place in laboratory-supplied sample jars. One 

grab sample will be collected for volatile organic compound analysis, if 

applicable. One composite sample will be collected for all other analyses. 

• Seal and label the sample jars as described below and place in a chilled cooler. 

Decontamination Procedures 

To avoid contamination and cross-contamination of samples, only dedicated or 

disposable sampling equipment may be used to collect these samples. All non-

disposable equipment involved in field sampling must be decontaminated before 

being brought to the sampling location, and must be properly decontaminated 

after use.  

Sample Identification 

All samples will be consistently identified in all field documentation, chain-of-

custody documents and laboratory reports using an alpha-numeric or alpha-alpha 

code. For stockpiled soil, the alpha prefix will be “SP” and the numbers following 

the alpha prefix will correspond to excavated stockpiles, beginning with “1, 2, 

3…etc.”  For example, the first sample collected from the first stockpile will be 

labeled “SP-1-1” and the first sample collected from the second stockpile will be 

labeled “SP-2-1.”  
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For groundwater samples, the alpha prefix will be “GW” and the number 

following the prefix will correspond to the sample number. For example, the first 

groundwater sample collected for sample analysis will be labeled “GW-1” and the 

second sample will be “GW-2.” 

Sample Labeling and Shipping 

All sample containers will be labeled with the following information: 

• Site identification 

• Sample identification 

• Date and time of collection 

• Analysis(es) to be performed 

• Sampler’s initials 

Once the samples are collected and labeled, they will be placed in chilled coolers 

and stored in a cool area away from direct sunlight to await shipment to the 

laboratory. Soil samples will be shipped to the laboratory at a frequency that will 

not result in an exceedance of applicable holding times for sample methods. At 

the start and end of each workday, field personnel will add ice to the coolers as 

needed.  

The samples will be prepared for shipment by placing each sample jar in a 

sealable plastic bag, then wrapping each bag in bubble wrap to prevent breakage, 

adding freezer packs and/or fresh ice in sealable plastic bags and the chain-of-

custody form. Samples will be shipped overnight (e.g., Federal Express) or 

transported by a laboratory courier. All coolers shipped to the laboratory will be 

sealed with mailing tape and a chain-of-custody (COC) seal to ensure that the 

coolers remain sealed during delivery. 

Sample Custody 

Field personnel will be responsible for maintaining the sample coolers in a 

secured location until they are picked up and/or sent to the laboratory. The record 
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of possession of samples from the time they are obtained in the field to the time 

they are delivered to the laboratory or shipped off-site will be documented on 

COC forms. The COC forms will contain the following information: project 

name; names of sampling personnel; sample number; date and time of collection 

and matrix; and signatures of individuals involved in sample transfer, and the 

dates and times of transfers. Laboratory personnel will note the condition of the 

custody seal and sample containers at sample check-in. 

Documentation 

A sample log book will be maintained. The following information, as a minimum 

will be recorded to the log. 

• Sample identification number 

• Sample location 

• Field Observations 

• Sample Type 

• Analyses 

• Date/Time of collection 

• Collector's name 

• Sample procedures and equipment utilized 

• Date sent to laboratory/name of laboratory 

• Copies of site drawings indicating stockpile numbers and locations 

 

Import and Reuse of Soil 

Any unanticipated import of soil onto the property and/or reuse of soil already on-site will be 

performed in conformance with an approved Soil/Materials Management Plan. There is no plan 

to import any soil on to the Site for backfill. There is no plan to reuse or relocate any on-site 

soil/fill. 
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4.3 Engineering Controls 

The remedial action will achieve Track 1 Unrestricted Use SCOs and no Engineering Controls 

are required. However, the following design elements will be incorporated into the project as part 

of the development:  

(1) Composite Cover System  

(2) Soil Vapor Barrier System 

 

If Track 1 is not achieved, these elements will constitute Engineering Controls that will be 

employed in the remedial action to address residual contamination remaining at the Site.  

 

Composite Cover System 

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to be 

built on the Site.  This composite cover system is composed of: 

 4-inch thick Concrete building slab; and  

 Concrete covered sidewalks 

Preliminary architectural plans depicting the proposed buildings are provided as Appendix D. 

The composite cover system is a permanent engineering control for the Site.  The cover system 

will consist of building slabs and concrete sidewalks. The cover system will be inspected and 

reported at specific intervals as required by this RAWP and the SMP. A Soil Management Plan 

would be included in the SMP and will outline the procedures to be followed in the event that the 

composite cover system and underlying residual soil/fill is disturbed after the remedial action is 

complete. Maintenance of this composite cover system will be described in the SMP in the RAR.      

Vapor Barrier System 

Migration of soil vapor from on-site or off-site sources into the building will be mitigated with a 

combination of building slab and vapor barrier. A vapor barrier will be installed below the 

foundation slab and along sub-grade sidewalls up to grade. The waterproofing membrane/vapor 

barrier will consist of Grace Preprufe
®
 300R (or an OER-approved equivalent) along the 

foundation walls up to grade and below the lowest level horizontal slab; at cellar areas of the 
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building.   All welds, seams and penetrations will be properly sealed to prevent preferential 

pathways for vapor migration.  

The vapor barrier will extend throughout the area occupied by the footprint of the new building 

and up the foundation sidewalls and will be installed in accordance with manufacturer 

specifications. 

Product specification sheets are provided in Appendix F. The Remedial Action Report will 

include as-built drawings and diagrams; manufacturer documentation; and photographs. 

  

4.4 Institutional Controls 

A Track 1 remedial action is proposed and Institutional Controls (IC’s) are not required. If a 

Track 1 remedial action is not achieved, IC’s will be incorporated in this remedial action to 

manage residual soil/fill and other media and render the Site protective of public health and the 

environment. These IC’s define the program to operate, maintain, inspect and certify the 

performance of Engineering Controls and Institutional Controls on this property. Institutional 

Controls would be implemented in accordance with a Site Management Plan included in the 

RAR. Institutional Controls would be:   

 

 Continued registration of the E-Designation for the property. This RAWP includes a 

description of all ECs and ICs and summarizes the requirements of the Site Management 

Plan which will note that the property owner and property owner's successors and 

assignees must comply with the approved SMP. 

 Site Management Plan approved by OER that provides procedures for appropriate 

maintenance, inspection, and certification of ECs and ICs. SMP will require that the 

property owner and property owner's successors and assignees will submit to OER a 

periodic written statement that certifies that: (1) controls employed at the Site are 

unchanged from the previous certification or that any changes to the controls were 

approved by OER; and (2) nothing has occurred that impairs the ability of the controls to 

protect public health and environment or that constitute a violation or failure to comply 

with the SMP. OER retains the right to enter the Site to evaluate the continued 
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maintenance of any controls. This certification shall be submitted at a frequency to be 

determined by OER in the SMP and will comply with RCNY §43-1407(l)(3).  

 Vegetable gardens and farming on the Site are prohibited. 

 Use of groundwater underlying the Site is prohibited without treatment rendering it safe 

for its intended use. 

 All future activities on the Site that will disturb residential material must be conducted 

pursuant to the soil management provisions in the approved SMP. 

 The Site will be used for residential use and will not be used for a higher level of use 

without prior approval by OER. 

 

4.5 Site Management Plan 

Site Management is not required for Track 1 remedial actions. However, if Track 1 SCOs are not 

achieved, Site Management will be the last phase of remediation and begins with the approval of 

the Remedial Action Report and issuance of the Notice of Completion (NOC) for the Remedial 

Action.  The Site Management Plan (SMP) describes appropriate methods and procedures to 

ensure implementation of all ECs and ICs that are required by the DCR and this RAWP. The Site 

Management Plan is submitted as part of the RAR but will be written in a manner that allows its 

use as an independent document.  Site Management continues until terminated in writing by 

OER.  The property owner is responsible to ensure that all Site Management responsibilities 

defined in the DCR and the Site Management Plan are implemented. 

The SMP will provide a detailed description of the procedures required to manage residual 

soil/fill left in place following completion of the remedial action in accordance with the 

Brownfield Cleanup Agreement with OER.  This includes a plan for: (1) implementation of EC’s 

and ICs; (2) implementation of monitoring programs; (3) operation and maintenance of EC’s; (4) 

inspection and certification of EC’s; and (5) reporting. 

Site management activities, reporting, and EC/IC certification will be scheduled by OER on a 

periodic basis to be established in the SMP and will be subject to review and modification by 

OER.  The Site Management Plan will be based on a calendar year and certification reports will 

be due for submission to OER by March 31 of the year following the reporting period. 
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4.6  Qualitative Human Health Exposure Assessment 

The objective of the qualitative exposure assessment is to identify potential receptors and 

pathways for human exposure to the contaminants of concern (COC) that are present at, or 

migrating from, the Site. The identification of exposure pathways describes the route that the 

COC takes to travel from the source to the receptor. An identified pathway indicates that the 

potential for exposure exists; it does not imply that exposures actually occur.  

 

Data and information reported in the Remedial Investigation Report (RIR) are sufficient to 

complete a Qualitative Human Health Exposure Assessment (QHHEA) for this project. As part 

of the VCP process, a QHHEA was performed to determine whether the Site poses an existing or 

future health hazard to the Site’s exposed or potentially exposed population. The sampling data 

from the RI were evaluated to determine whether there is any health risk under current and future 

conditions by characterizing the exposure setting, identifying exposure pathways, and evaluating 

contaminant fate and transport. This QHHEA 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. 

 

Known and Potential Sources  

Historic fill material is present at the Site from grade up to approximately 10 feet below grade. 

Based on the results of the Remedial Investigation Report the contaminants of concern found are: 

 

Soil 

 SVOCs (PAH compounds) exceeded the UUSCOs and/or Restricted Residential Soil 

Cleanup Objectives (RRSCOs) in 3 of the 22 soil samples. Metals, including barium, 

lead, manganese, mercury and zinc exceeded their Restricted Residential Use SCOs in 

one or more samples. 

 Two pesticides (4,4'-DDE, 4,4'-DDT) slightly exceeded their Unrestricted Use SCOs in 

up to 3 samples but were below their RRSCOs.   

Groundwater 
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 Groundwater samples collected during the RI showed select metals and one VOC, 

chloroform, detected in groundwater samples above the NYSDEC Class GA Ambient 

Water Quality Standard (AWQS) of 7 µg/L. 

 One pesticide, chlordane, was detected in one sample at an estimated concentration  

above the Class GA Standard. 

 

Soil Vapor 

 PCE exceeded the indoor air AGV of 30 µg/m3 in one sample at 219 µg/m
3
. 

Trichloroethene (TCE) exceeded the indoor air AGV of 5 µg/m
3
 in three samples 

(maximum concentration of 10.3 µg/m
3
).    

Nature, Extent, Fate and Transport of Contaminants 

Low levels of SVOCs, PCBs and metals are present in the historic fill materials to depths of 10 

feet below grade throughout the Site. SVOCs exceeded cleanup guidelines only in three shallow 

soil sampling locations.  Groundwater samples were not obtained.  Several chlorinated VOCs 

were detected in soil vapor above guidance matrix issued by New York State DOH.   

 

Receptor Populations 

On-Site Receptors - The Site is currently capped with building foundation slabs and/or asphalt 

pavement and access to the Site is restricted by locked building doors and eight-foot chain-link 

perimeter fencing. Onsite receptors are limited to trespassers and site representatives and visitors 

granted access to the property. During redevelopment of the Site, the on-Site potential receptors 

will include construction workers, site representatives, and visitors. Once the Site is redeveloped, 

the on-Site potential sensitive receptors will include commercial workers, adult and child 

building residents, workers and visitors. 

 

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, pedestrians, trespassers, and 

cyclists, 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 
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3. Building Construction/Renovation (up to 0.25 mile) - existing and future 

4. Pedestrians, Trespassers, Cyslists (up to 0.25 mile) - existing and future 

5. Schools (up to 0.25 mile) - existing and future 

 

Potential Routes of Exposure 

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. 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. 

 

Existence of Human Health Exposure 

Current Conditions: The potential for exposure to surficial historic fill is limited under current 

conditions because the Site is covered with building foundations/slabs, asphalt-pavement and/or 

enclosed with chained/locked perimeter fencing. The basements of the existing buildings are 

currently unoccupied.   The Site is served by the public water supply and groundwater use for 

potable supply is prohibited; groundwater is not used at the Site and there is no potential for 

exposure.   

 

Construction/Remediation Activities: Once redevelopment activities begin, construction workers 

will come into direct contact with surface and subsurface soil, as a result of on-Site construction 

and excavation activities. On-Site construction workers potentially could ingest, inhale or have 

dermal contact with any exposed impacted soil, fill, and/or soil vapor. These exposures will be 

limited to short durations through the intrusive work. Groundwater will not be encountered 

during construction. Similarly, off-Site receptors could be exposed to dust and vapors from on-
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Site activities. During construction, on-Site and off-Site exposures to contaminated dust from on-

Site will be addressed through the Soil/Materials Management Plan, dust controls, and through 

the implementation of the Community Air Monitoring Program and a Construction Health and 

Safety Plan. 

 

Proposed Future Conditions: Under future remediated conditions, all soil in excess of Track 4 

Site-Specific SCOs will be removed. The Site will be fully capped, limiting potential direct 

exposure to soil and groundwater remaining in place, and a vapor barrier will prevent any 

exposure to soil vapors in the future. The Site is served by a public water supply, and 

groundwater is not used at the Site for potable supply. There are no plausible off-Site pathways 

for ingestion, inhalation, or dermal exposure to contaminants derived from the Site under future 

conditions. 

 

Overall Human Health Exposure Assessment 

There are no complete exposure pathways (i.e., source, route to exposure, receptor population) 

for the current condition or for the post-construction condition. There is a potential complete 

exposure pathway that requires mitigation during implementation of the remedy. This assessment 

takes into consideration the reasonably anticipated use of the Site, which includes a mixed use 

structure, site-wide impervious surface cover cap, and a subsurface vapor barrier for the 

buildings. Potential post-construction use of groundwater is not considered an option because 

groundwater will not be encountered during redevelopment and cannot be used as a potable 

water source in this area of New York City. There are no surface water bodies in close proximity 

to the Site that could be impacted or threatened. 

During remedial construction, on-site and off-site exposures to contaminated dust from historic 

fill material will be addressed through dust controls, and through the implementation of the 

Community Air Monitoring Program, the Soil/Materials Management Plan, and a Construction 

Health and Safety Plan. After the remedial action is complete, there will be no remaining 

exposure pathways to on-site soil/fill, as soil above Track 4 Site-Specific SCOs will have been 

removed from areas requiring excavation and a vapor barrier will have been installed beneath the 

entire site as part of development. 
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5.0 REMEDIAL ACTION MANAGEMENT 

5.1 Project Organization and Oversight  

Principal personnel who will participate in the remedial action include Marcus Simons, Principal, 

and Neoma Chefalo, Project Manager. The Professional Engineer (PE) and Qualified 

Environmental Professionals (QEP) for this project is Michelle Lapin.  

5.2 Site Security 

Site access will be controlled by existing lockable doors and construction fencing with locked 

access gates.   

5.3 Work Hours 

The hours for operation of remedial construction will be from approximately 7:00 AM to 5:00 

PM. These hours conform to the New York City Department of Buildings construction code 

requirements.  

5.4 Construction Health and Safety Plan 

The site-specific Construction Health and Safety Plan (CHASP) is included in Appendix C. The 

Site Safety Coordinator will be Adrianna Bosco of AKRF. Remedial work performed under this 

RAWP will be in full compliance with applicable health and safety laws and regulations, 

including Site and OSHA worker safety requirements and HAZWOPER requirements. Confined 

space entry, if any, will comply with OSHA requirements and industry standards and will 

address potential risks. The parties performing the remedial construction work will ensure that 

performance of work is in compliance with the CHASP and applicable laws and regulations. The 

CHASP pertains to remedial and invasive work performed at the Site until the issuance of the 

Notice of Satisfaction. 

All field personnel involved in remedial activities will participate in training required under 29 

CFR 1910.120, including 40-hour hazardous waste operator training and annual 8-hour refresher 

training.  The Site Safety Officer will be responsible for maintaining workers training records. 
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Personnel entering any exclusion zone will be trained in the provisions of the CHASP and be 

required to sign a CHASP acknowledgment.  Site-specific training will be provided to field 

personnel. Additional safety training may be added depending on the tasks performed.  

Emergency telephone numbers will be posted at the site location before any remedial work 

begins.  A safety meeting will be conducted before each shift begins. Topics to be discussed 

include task hazards and protective measures (physical, chemical, environmental); emergency 

procedures; PPE levels and other relevant safety topics. Meetings will be documented in a log 

book or specific form.   

An emergency contact sheet with names and phone numbers is included in the CHASP.  That 

document will define the specific project contacts for use in case of emergency. 

5.5 Community Air Monitoring Plan  

The Community Air Monitoring Plan (CAMP) for the Site is provided as Appendix M.   

5.6 Agency Approvals 

All permits or government approvals required for remediation and construction have been or will 

be obtained prior to the start of remediation and construction. Acceptance of this RAWP by OER 

does not constitute satisfaction of these requirements and will not be a substitute for any required 

permit.   

5.7 Site Preparation 

5.7.1 Pre-Construction Meeting  

OER will be invited to attend the pre-construction meeting at the Site with all parties 

involved in the remedial process prior to the start of remedial construction activities. 

5.7.2 Mobilization  

Mobilization will be conducted as necessary for each phase of work at the Site.  

Mobilization includes field personnel orientation, equipment mobilization (including 

securing all sampling equipment needed for the field investigation), marking/staking 

sampling locations and utility mark-outs.  Each field team member will attend an 
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orientation meeting to become familiar with the general operation of the Site, health and 

safety requirements, and field procedures. 

5.7.3 Utility Marker Layouts, Easement Layouts 

The presence of utilities and easements on the Site will be fully investigated prior to the 

performance of invasive work such as excavation or drilling under this plan by using, at a 

minimum, the One-Call System (811). Underground utilities may pose an electrocution, 

explosion, or other hazard during excavation or drilling activities.  All invasive activities 

will be performed incompliance with applicable laws and regulations to assure safety. 

Utility companies and other responsible authorities will be contacted to locate and mark 

the locations, and a copy of the Markout Ticket will be retained by the contractor prior to 

the start of drilling, excavation or other invasive subsurface operations.  Overhead 

utilities may also be present within the anticipated work zones.  Electrical hazards 

associated with drilling in the vicinity of overhead utilities will be prevented by 

maintaining a safe distance between overhead power lines and drill rig masts. 

Proper safety and protective measures pertaining to utilities and easements, and 

compliance with all laws and regulations will be employed during invasive and other 

work contemplated under this RAWP. The integrity and safety of on-Site and off-Site 

structures will be maintained during all invasive, excavation or other remedial activity 

performed under the RAWP.   

5.7.4 Equipment and Material Staging  

Equipment and materials will be stored and staged in a manner that complies with 

applicable laws and regulations.  Staging and storage of equipment and materials will be 

contained within the secured Site. By the nature of the work involved in this project, 

equipment and materials will be moved to different areas within the secured Site as work 

progresses. 

5.7.5 Stabilized Construction Entrance  

Steps will be taken to ensure that trucks departing the site will not track soil, fill or debris 

off-Site. Such actions may include use of cleaned asphalt or concrete roads or use of 

stone or other aggregate-based egress paths between the truck inspection station and the 
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property exit. Measures will be taken to ensure that adjacent roadways will be kept clean 

of project related soil, fill and debris.   

5.7.6 Truck Inspection Station 

An outbound-truck inspection station will be set up close to the Site exit.  Before exiting 

the Site, trucks will be required to stop at the truck inspection station and will be 

examined for evidence of contaminated soil on the undercarriage, body, and wheels.  Soil 

and debris will be removed.  Brooms, shovels and potable water will be utilized for the 

removal of soil from vehicles and equipment, as necessary.     

5.8 Traffic Control  

Drivers of trucks leaving the Site with soil/fill will be instructed to proceed without 

stopping in the vicinity of the site to prevent neighborhood impacts. The planned route on 

local roads for trucks leaving the Site will be established and provided to OER prior to 

the commencement of remedial action.   

5.9 Demobilization  

Demobilization will include:  

 As necessary, restoration of temporary access areas and areas that may have been 

disturbed to accommodate support areas (e.g., staging areas, decontamination areas, 

storage areas, temporary water management areas, and access area); 

 Removal of sediment from erosion control measures and truck wash and disposal of 

materials in accordance with applicable laws and regulations; 

 Equipment decontamination; and 

 General refuse disposal. 

Equipment will be decontaminated and demobilized at the completion of all field activities.  

Investigation equipment and large equipment (e.g., soil excavators) will be washed at the truck 

inspection station as necessary. In addition, all investigation and remediation derived waste will 

be appropriately disposed of.   



  

46 

 

5.10 Reporting and Record Keeping 

5.10.1 Daily Reports 

Daily reports providing a general summary of activities for each day of active remedial work will 

be emailed to the OER Project Manager by the end of the following day.  Those reports will 

include: 

 Project number and statement of the activities and an update of progress made and 

locations of work performed; 

 Quantities of material imported and exported from the Site; 

 Status of on-site soil/fill stockpiles; 

 A summary of all citizen complaints, with relevant details (basis of complaint; 

actions taken, etc.); 

 A summary of CAMP excursions, if any; and 

 Photograph of notable Site conditions and activities. 

The frequency of the reporting period may be revised in consultation with OER project manager 

based on planned project tasks. Daily email reports are not intended to be the primary mode of 

communication for notification to OER of emergencies (accidents, spills), requests for changes 

to the RAWP or other sensitive or time critical information.  However, such information will be 

included in the daily reports.  Emergency conditions and changes to the RAWP will be 

communicated directly to the OER project manager by personal communication. Daily reports 

will be included as an Appendix in the RAR. 

  

5.10.2 Record Keeping and Photo-Documentation 

Job-site record keeping for all remedial work will be performed.  These records will be 

maintained on-site during the project and will be available for inspection by OER staff. 

Representative photographs will be taken of the Site prior to any remedial activities and during 

major remedial activities to illustrate remedial program elements and contaminant source areas. 
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Photographs will be submitted at the completion of the project in the RAR in digital format (i.e., 

jpeg files).   

5.11 Complaint Management 

All complaints from citizens will be promptly reported to OER.  Complaints will be addressed 

and outcomes will also be reported to OER in daily reports. Notices to OER will include the 

nature of the complaint, the party providing the complaint, and the actions taken to resolve any 

problems.   

5.12 Deviations from the Remedial Action Plan  

All changes to the RAWP will be reported to the OER Project Manager and will be documented 

in daily reports and reported in the RAR.  The process to be followed if there are any deviations 

from the RAWP will include a request for approval for the change from OER noting the 

following: 

 Reasons for deviating from the approved RAWP; 

 Effect of the deviations on overall remedy; and 

 Determination that the remedial action with the deviation(s) is protective of public health 

and the environment. 



  

48 

 

6.0 REMEDIAL ACTION REPORT 

A Remedial Action Report (RAR) will be submitted to OER following implementation of the 

remedial action defined in this RAWP.  The RAR will document that the remedial work required 

under this RAWP has been completed and has been performed in compliance with this plan.  The 

RAR will include:  

 Information required by this RAWP; 

 As-built drawings for all constructed remedial elements, required certifications, manifests 

and other written and photographic documentation of remedial work performed under 

this remedy;  

 Site Management Plan;  

 Description of any changes in the remedial action from the elements provided in this 

RAWP and associated design documents;  

 Tabulated summary of all end point sampling results and all material characterization 

results, QA/QC results for end-point sampling, and other sampling and chemical analysis 

performed as part of the remedial action;  

 Test results or other evidence demonstrating that remedial systems are functioning 

properly;  

 Account of the source area locations and characteristics of all contaminated material 

removed from the Site including a map showing source areas;  

 Account of the disposal destination of all contaminated material removed from the Site. 

Documentation associated with disposal of all material will include transportation and 

disposal records, and letters approving receipt of the material.   

 Account of the origin and required chemical quality testing for material imported onto the 

Site (not anticipated); 

 Recorded Declaration of Covenants and Restrictions; 
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 Continued registration of the property with an E-Designation (if Track 1 Cleanup is not 

achieved) by the NYC Department of Buildings; and 

 Reports and supporting material will be submitted in digital form. 
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Remedial Action Report Certification 

The following certification will appear in front of the Executive Summary of the Remedial 

Action Report. The certification will include the following statements, which may be modified 

pending the outcome of characterization of groundwater at the site: 

 

I, Michelle Lapin, am currently a professional engineer licensed by the State of New York.  I had primary direct 

responsibility for implementation of the remedial program for the Crossing at Jamaica Station Site (OER Project 

Number 15EHAN462Q). 

 

I certify that the OER-approved Remedial Action Work Plan dated (TBD) and Stipulations in a letter dated (TBD) if 

any, were implemented and that all requirements in those documents have been substantively complied with. I 

certify that contaminated soil, fill, liquids or other material from the property were taken to facilities licensed to 

accept this material in full compliance with applicable laws and regulations. 
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7.0 SCHEDULE 

The following table presents a schedule for the proposed remedial action and reporting.  If the 

schedule for remediation and development activities changes, it will be updated and submitted to 

OER.  Currently, a four month remediation period is anticipated for Lots 96, 94 and 90.    

  

Table 2. Schedule 

Schedule Milestone 

Weeks from 

Remedial 

Action Start 

Duration 

(weeks) 

OER Approval of RAWP 0 - 

Mobilization 1 1 

Remedial Construction 2 18 

Demobilization 19 1 

Submit Remedial Closure Report TBD TBD 
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APPENDIX B – TABLES 



Table 1a

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Volatile Organic Compounds

Client ID NYSDEC NYSDEC SB-2 (0-2) SB-2 (14-16) SB-3 (0-2) SB-3 (14-16) SB-4 (0-2) SB-4 (4-6) SB-5 (0-2)

Lab Sample ID Part 375 Part 375 L1511228-01 L1511228-02 L1511228-03 L1511228-04 L1510930-01 L1510930-02 L1511389-01

Date Sampled Unrestricted Restricted 5/21/2015 5/21/2015 5/21/2015 5/21/2015 5/19/2015 5/19/2015 5/22/2015

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,1,1,2-Tetrachloroethane NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,1,1-Trichloroethane 680 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,1,2,2-Tetrachloroethane NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,1,2-Trichloroethane NS NS 1.7 U 1.6 U 1.6 U 1.5 U 1.5 U 1.6 U

1,1-Dichloroethane 270 26,000 1.7 U 1.6 U 1.6 U 1.5 U 1.5 U 1.6 U

1,1-Dichloroethene 330 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,1-Dichloropropene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,2,3-Trichlorobenzene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,2,3-Trichloropropane NS NS 11 U 11 U 11 U 10 U 10 U 10 U

1,2,4,5-Tetramethylbenzene NS NS 4.5 U 4.2 U 4.3 U 4.1 U 4 U 4.2 U

1,2,4-Trichlorobenzene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,2,4-Trimethylbenzene 3,600 52,000 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,2-Dibromo-3-chloropropane NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,2-Dibromoethane NS NS 4.5 U 4.2 U 4.3 U 4.1 U 4 U 4.2 U

1,2-Dichlorobenzene 1,100 100,000 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,2-Dichloroethane 20 3,100 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,2-Dichloroethene, Total NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,2-Dichloropropane NS NS 4 U 3.7 U 3.8 U 3.6 U 3.5 U 3.7 U

1,3,5-Trimethylbenzene 8,400 52,000 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,3-Dichlorobenzene 2,400 49,000 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,3-Dichloropropane NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,3-Dichloropropene, Total NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

1,4-Dichlorobenzene 1,800 13,000 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

1,4-Dioxane 100 13,000 110 U 110 U 110 U 100 U 100 U 100 U

2,2-Dichloropropane NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

2-Butanone 120 100,000 11 U 11 U 11 U 10 U 10 U 10 U

2-Hexanone NS NS 11 U 11 U 11 U 10 U 10 U 10 U

4-Methyl-2-pentanone NS NS 11 U 11 U 11 U 10 U 10 U 10 U

Acetone 50 100,000 11 U 2.6 J 1.8 J 2.9 J 4.4 J 7.4 J

Acrylonitrile NS NS 11 U 11 U 11 U 10 U 10 U 10 U

Benzene 60 4,800 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Bromobenzene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Bromochloromethane NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Bromodichloromethane NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Bromoform NS NS 4.5 U 4.2 U 4.3 U 4.1 U 4 U 4.2 U

Bromomethane NS NS 2.2 U 2.1 U 2.2 U 2.1 U 2 U 2.1 U

Carbon disulfide NS NS 11 U 11 U 11 U 10 U 10 U 10 U

Carbon tetrachloride 760 2,400 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Chlorobenzene 1,100 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Chloroethane NS NS 2.2 U 2.1 U 2.2 U 2.1 U 2 U 2.1 U

Chloroform 370 49,000 1.7 U 1.6 U 1.6 U 1.5 U 1.5 U 1.6 U

Chloromethane NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

cis-1,2-Dichloroethene 250 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

cis-1,3-Dichloropropene NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Dibromochloromethane NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Dibromomethane NS NS 11 U 11 U 11 U 10 U 10 U 10 U

Dichlorodifluoromethane NS NS 11 U 11 U 11 U 10 U 10 U 10 U

Ethyl ether NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Ethylbenzene 1,000 41,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Hexachlorobutadiene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Isopropylbenzene NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Methyl tert butyl ether 930 100,000 2.2 U 2.1 U 2.2 U 2.1 U 2 U 2.1 U

Methylene chloride 50 100,000 11 U 11 U 11 U 10 U 10 U 10 U

Naphthalene 12,000 100,000 5.6 U 5.3 U 5.4 U 5.2 U 0.69 J 5.2 U

n-Butylbenzene 12,000 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

n-Propylbenzene 3,900 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

o-Chlorotoluene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

o-Xylene 260 TS 100,000 TS 2.2 U 2.1 U 2.2 U 2.1 U 2 U 2.1 U

p/m-Xylene 260 TS 100,000 TS 2.2 U 2.1 U 2.2 U 2.1 U 1.6 J 0.8 J

p-Chlorotoluene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

p-Diethylbenzene NS NS 4.5 U 4.2 U 4.3 U 4.1 U 4 U 4.2 U

p-Ethyltoluene NS NS 4.5 U 4.2 U 4.3 U 4.1 U 0.46 J 0.23 J

p-Isopropyltoluene NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

sec-Butylbenzene 11,000 100,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Styrene NS NS 2.2 U 2.1 U 2.2 U 2.1 U 2 U 2.1 U

tert-Butylbenzene 5,900 100,000 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Tetrachloroethene 1,300 19,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Toluene 700 100,000 1.7 U 1.6 U 1.6 U 1.5 U 1.5 U 1.6 U

trans-1,2-Dichloroethene 190 100,000 1.7 U 1.6 U 1.6 U 1.5 U 1.5 U 1.6 U

trans-1,3-Dichloropropene NS NS 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

trans-1,4-Dichloro-2-butene NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Trichloroethene 470 21,000 1.1 U 1.1 U 1.1 U 1 U 1 U 1 U

Trichlorofluoromethane NS NS 5.6 U 5.3 U 5.4 U 5.2 U 5.1 U 5.2 U

Vinyl acetate NS NS 11 U 11 U 11 U 10 U 10 U 10 U

Vinyl chloride 20 900 2.2 U 2.1 U 2.2 U 2.1 U 2 U 2.1 U

Xylenes, Total 260 100,000 2.2 U 2.1 U 2.2 U 2.1 U 1.6 J 0.8 J
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Table 1a

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Volatile Organic Compounds

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,1,1,2-Tetrachloroethane NS NS

1,1,1-Trichloroethane 680 100,000

1,1,2,2-Tetrachloroethane NS NS

1,1,2-Trichloroethane NS NS

1,1-Dichloroethane 270 26,000

1,1-Dichloroethene 330 100,000

1,1-Dichloropropene NS NS

1,2,3-Trichlorobenzene NS NS

1,2,3-Trichloropropane NS NS

1,2,4,5-Tetramethylbenzene NS NS

1,2,4-Trichlorobenzene NS NS

1,2,4-Trimethylbenzene 3,600 52,000

1,2-Dibromo-3-chloropropane NS NS

1,2-Dibromoethane NS NS

1,2-Dichlorobenzene 1,100 100,000

1,2-Dichloroethane 20 3,100

1,2-Dichloroethene, Total NS NS

1,2-Dichloropropane NS NS

1,3,5-Trimethylbenzene 8,400 52,000

1,3-Dichlorobenzene 2,400 49,000

1,3-Dichloropropane NS NS

1,3-Dichloropropene, Total NS NS

1,4-Dichlorobenzene 1,800 13,000

1,4-Dioxane 100 13,000

2,2-Dichloropropane NS NS

2-Butanone 120 100,000

2-Hexanone NS NS

4-Methyl-2-pentanone NS NS

Acetone 50 100,000

Acrylonitrile NS NS

Benzene 60 4,800

Bromobenzene NS NS

Bromochloromethane NS NS

Bromodichloromethane NS NS

Bromoform NS NS

Bromomethane NS NS

Carbon disulfide NS NS

Carbon tetrachloride 760 2,400

Chlorobenzene 1,100 100,000

Chloroethane NS NS

Chloroform 370 49,000

Chloromethane NS NS

cis-1,2-Dichloroethene 250 100,000

cis-1,3-Dichloropropene NS NS

Dibromochloromethane NS NS

Dibromomethane NS NS

Dichlorodifluoromethane NS NS

Ethyl ether NS NS

Ethylbenzene 1,000 41,000

Hexachlorobutadiene NS NS

Isopropylbenzene NS NS

Methyl tert butyl ether 930 100,000

Methylene chloride 50 100,000

Naphthalene 12,000 100,000

n-Butylbenzene 12,000 100,000

n-Propylbenzene 3,900 100,000

o-Chlorotoluene NS NS

o-Xylene 260 TS 100,000 TS

p/m-Xylene 260 TS 100,000 TS

p-Chlorotoluene NS NS

p-Diethylbenzene NS NS

p-Ethyltoluene NS NS

p-Isopropyltoluene NS NS

sec-Butylbenzene 11,000 100,000

Styrene NS NS

tert-Butylbenzene 5,900 100,000

Tetrachloroethene 1,300 19,000

Toluene 700 100,000

trans-1,2-Dichloroethene 190 100,000

trans-1,3-Dichloropropene NS NS

trans-1,4-Dichloro-2-butene NS NS

Trichloroethene 470 21,000

Trichlorofluoromethane NS NS

Vinyl acetate NS NS

Vinyl chloride 20 900

Xylenes, Total 260 100,000

SB-5 (0-2) SB-5 (4-6) SB-6 (0-2) SB-6 (14-16) SB-7 (0-2) SB-7 (14-16) SB-8 (0-2)

L1511389-01 L1511389-02 L1510930-03 L1510930-04 L1510799-01 L1510799-02 L1510930-05

5/22/2015 5/22/2015 5/19/2015 5/19/2015 5/18/2015 5/18/2015 5/19/2015

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1.6 U 1.5 U 1.7 U 1.8 U 1.8 U 1.6 U

1.6 U 1.5 U 1.7 U 1.8 U 1.8 U 1.6 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

10 U 10 U 11 U 12 U 12 U 10 U

4.2 U 4.1 U 4.6 U 4.8 U 4.7 U 4.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

4.2 U 4.1 U 4.6 U 4.8 U 4.7 U 4.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

3.7 U 3.6 U 4 U 4.2 U 4.1 U 3.7 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

100 U 100 U 110 U 120 U 120 U 100 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

3.6 J 10 U 11 U 12 U 12 U 10 U

10 U 10 U 11 U 12 U 12 U 10 U

10 U 10 U 11 U 12 U 12 U 10 U

34 3.5 J 11 U 8.4 J 12 U 4.2 J

10 U 10 U 11 U 12 U 12 U 10 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

4.2 U 4.1 U 4.6 U 4.8 U 4.7 U 4.2 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

10 U 10 U 11 U 12 U 12 U 10 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

1.6 U 1.5 U 1.7 U 1.8 U 1.8 U 1.6 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

10 U 10 U 11 U 12 U 12 U 10 U

10 U 10 U 11 U 12 U 12 U 10 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

10 U 10 U 11 U 12 U 12 U 10 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

4.2 U 4.1 U 4.6 U 4.8 U 4.7 U 4.2 U

4.2 U 4.1 U 4.6 U 4.8 U 4.7 U 4.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 0.78 J 1.2 U 1 U

1.6 U 1.5 U 1.7 U 1.8 U 1.8 U 1.6 U

1.6 U 1.5 U 1.7 U 1.8 U 1.8 U 1.6 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

1 U 1 U 1.1 U 1.2 U 1.2 U 1 U

5.3 U 5.1 U 5.7 U 5.9 U 5.9 U 5.2 U

10 U 10 U 11 U 12 U 12 U 10 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U

2.1 U 2 U 2.3 U 2.4 U 2.4 U 2.1 U
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Table 1a

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Volatile Organic Compounds

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,1,1,2-Tetrachloroethane NS NS

1,1,1-Trichloroethane 680 100,000

1,1,2,2-Tetrachloroethane NS NS

1,1,2-Trichloroethane NS NS

1,1-Dichloroethane 270 26,000

1,1-Dichloroethene 330 100,000

1,1-Dichloropropene NS NS

1,2,3-Trichlorobenzene NS NS

1,2,3-Trichloropropane NS NS

1,2,4,5-Tetramethylbenzene NS NS

1,2,4-Trichlorobenzene NS NS

1,2,4-Trimethylbenzene 3,600 52,000

1,2-Dibromo-3-chloropropane NS NS

1,2-Dibromoethane NS NS

1,2-Dichlorobenzene 1,100 100,000

1,2-Dichloroethane 20 3,100

1,2-Dichloroethene, Total NS NS

1,2-Dichloropropane NS NS

1,3,5-Trimethylbenzene 8,400 52,000

1,3-Dichlorobenzene 2,400 49,000

1,3-Dichloropropane NS NS

1,3-Dichloropropene, Total NS NS

1,4-Dichlorobenzene 1,800 13,000

1,4-Dioxane 100 13,000

2,2-Dichloropropane NS NS

2-Butanone 120 100,000

2-Hexanone NS NS

4-Methyl-2-pentanone NS NS

Acetone 50 100,000

Acrylonitrile NS NS

Benzene 60 4,800

Bromobenzene NS NS

Bromochloromethane NS NS

Bromodichloromethane NS NS

Bromoform NS NS

Bromomethane NS NS

Carbon disulfide NS NS

Carbon tetrachloride 760 2,400

Chlorobenzene 1,100 100,000

Chloroethane NS NS

Chloroform 370 49,000

Chloromethane NS NS

cis-1,2-Dichloroethene 250 100,000

cis-1,3-Dichloropropene NS NS

Dibromochloromethane NS NS

Dibromomethane NS NS

Dichlorodifluoromethane NS NS

Ethyl ether NS NS

Ethylbenzene 1,000 41,000

Hexachlorobutadiene NS NS

Isopropylbenzene NS NS

Methyl tert butyl ether 930 100,000

Methylene chloride 50 100,000

Naphthalene 12,000 100,000

n-Butylbenzene 12,000 100,000

n-Propylbenzene 3,900 100,000

o-Chlorotoluene NS NS

o-Xylene 260 TS 100,000 TS

p/m-Xylene 260 TS 100,000 TS

p-Chlorotoluene NS NS

p-Diethylbenzene NS NS

p-Ethyltoluene NS NS

p-Isopropyltoluene NS NS

sec-Butylbenzene 11,000 100,000

Styrene NS NS

tert-Butylbenzene 5,900 100,000

Tetrachloroethene 1,300 19,000

Toluene 700 100,000

trans-1,2-Dichloroethene 190 100,000

trans-1,3-Dichloropropene NS NS

trans-1,4-Dichloro-2-butene NS NS

Trichloroethene 470 21,000

Trichlorofluoromethane NS NS

Vinyl acetate NS NS

Vinyl chloride 20 900

Xylenes, Total 260 100,000

SB-8 (0-2) SB-8 (14-16) SB-9 (0-2) SB-9 (14-16) SB-10 (0-2) SB-10 (14-16) SB-11 (0-2)

L1510930-05 L1510930-06 L1511066-01 L1511066-02 L1511032-01 L1511032-02 L1511032-03

5/19/2015 5/19/2015 5/20/2015 5/20/2015 5/19/2015 5/19/2015 5/19/2015

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.5 U

1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.5 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

12 U 10 U 12 U 11 U 11 U 10 U

4.6 U 4.2 U 4.6 U 4.5 U 4.3 U 4.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

4.6 U 4.2 U 4.6 U 4.5 U 4.3 U 4.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

4 U 3.7 U 4 U 4 U 3.8 U 3.6 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

120 U 100 U 120 U 110 U 110 U 100 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

12 U 1 J 12 U 11 U 2.2 J 10 U

12 U 10 U 12 U 11 U 11 U 10 U

12 U 10 U 12 U 11 U 11 U 10 U

12 U 16 2.4 J 4.6 J 24 10 U

12 U 10 U 12 U 11 U 11 U 10 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

4.6 U 4.2 U 4.6 U 4.5 U 4.3 U 4.1 U

2.3 U 2.1 U 2.3 U 2.2 U 2.2 U 2 U

12 U 10 U 12 U 11 U 11 U 10 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

2.3 U 2.1 U 2.3 U 2.2 U 2.2 U 2 U

1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.5 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

12 U 10 U 12 U 11 U 11 U 10 U

12 U 10 U 12 U 11 U 11 U 10 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

2.3 U 2.1 U 2.3 U 2.2 U 2.2 U 2 U

12 U 10 U 12 U 11 U 11 U 10 U

5.8 U 5.3 U 5.8 U 5.6 U 0.65 J 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

2.3 U 2.1 U 2.3 U 2.2 U 2.2 U 2 U

2.3 U 2.1 U 0.73 J 2.2 U 2.2 U 2 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

4.6 U 4.2 U 4.6 U 4.5 U 0.24 J 4.1 U

4.6 U 4.2 U 0.35 J 4.5 U 4.3 U 4.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

2.3 U 2.1 U 2.3 U 2.2 U 2.2 U 2 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.6 0.94 J 1.2 U 1.1 U 1.1 U 1 U

1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.5 U

1.7 U 1.6 U 1.7 U 1.7 U 1.6 U 1.5 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

1.2 U 1 U 1.2 U 1.1 U 1.1 U 1 U

5.8 U 5.3 U 5.8 U 5.6 U 5.4 U 5.1 U

12 U 10 U 12 U 11 U 11 U 10 U

2.3 U 2.1 U 2.3 U 2.2 U 2.2 U 2 U

2.3 U 2.1 U 0.73 J 2.2 U 2.2 U 2 U
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Table 1a

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Volatile Organic Compounds

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,1,1,2-Tetrachloroethane NS NS

1,1,1-Trichloroethane 680 100,000

1,1,2,2-Tetrachloroethane NS NS

1,1,2-Trichloroethane NS NS

1,1-Dichloroethane 270 26,000

1,1-Dichloroethene 330 100,000

1,1-Dichloropropene NS NS

1,2,3-Trichlorobenzene NS NS

1,2,3-Trichloropropane NS NS

1,2,4,5-Tetramethylbenzene NS NS

1,2,4-Trichlorobenzene NS NS

1,2,4-Trimethylbenzene 3,600 52,000

1,2-Dibromo-3-chloropropane NS NS

1,2-Dibromoethane NS NS

1,2-Dichlorobenzene 1,100 100,000

1,2-Dichloroethane 20 3,100

1,2-Dichloroethene, Total NS NS

1,2-Dichloropropane NS NS

1,3,5-Trimethylbenzene 8,400 52,000

1,3-Dichlorobenzene 2,400 49,000

1,3-Dichloropropane NS NS

1,3-Dichloropropene, Total NS NS

1,4-Dichlorobenzene 1,800 13,000

1,4-Dioxane 100 13,000

2,2-Dichloropropane NS NS

2-Butanone 120 100,000

2-Hexanone NS NS

4-Methyl-2-pentanone NS NS

Acetone 50 100,000

Acrylonitrile NS NS

Benzene 60 4,800

Bromobenzene NS NS

Bromochloromethane NS NS

Bromodichloromethane NS NS

Bromoform NS NS

Bromomethane NS NS

Carbon disulfide NS NS

Carbon tetrachloride 760 2,400

Chlorobenzene 1,100 100,000

Chloroethane NS NS

Chloroform 370 49,000

Chloromethane NS NS

cis-1,2-Dichloroethene 250 100,000

cis-1,3-Dichloropropene NS NS

Dibromochloromethane NS NS

Dibromomethane NS NS

Dichlorodifluoromethane NS NS

Ethyl ether NS NS

Ethylbenzene 1,000 41,000

Hexachlorobutadiene NS NS

Isopropylbenzene NS NS

Methyl tert butyl ether 930 100,000

Methylene chloride 50 100,000

Naphthalene 12,000 100,000

n-Butylbenzene 12,000 100,000

n-Propylbenzene 3,900 100,000

o-Chlorotoluene NS NS

o-Xylene 260 TS 100,000 TS

p/m-Xylene 260 TS 100,000 TS

p-Chlorotoluene NS NS

p-Diethylbenzene NS NS

p-Ethyltoluene NS NS

p-Isopropyltoluene NS NS

sec-Butylbenzene 11,000 100,000

Styrene NS NS

tert-Butylbenzene 5,900 100,000

Tetrachloroethene 1,300 19,000

Toluene 700 100,000

trans-1,2-Dichloroethene 190 100,000

trans-1,3-Dichloropropene NS NS

trans-1,4-Dichloro-2-butene NS NS

Trichloroethene 470 21,000

Trichlorofluoromethane NS NS

Vinyl acetate NS NS

Vinyl chloride 20 900

Xylenes, Total 260 100,000

SB-11 (0-2) SB-11 (11-13) SB-12 (0-2) SB-12 (4-6)

L1511032-03 L1511032-04 L1510799-03 L1510799-04

5/19/2015 5/19/2015 5/18/2015 5/18/2015

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

1.6 U 1.5 U 1.6 U 1.6 U

1.6 U 1.5 U 1.6 U 1.6 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

5.4 U 5.1 U 5.2 U 5.2 U

11 U 10 U 10 U 10 U

4.4 U 4 U 4.2 U 4.2 U

5.4 U 5.1 U 5.2 U 5.2 U

5.4 U 5.1 U 5.2 U 5.2 U

5.4 U 5.1 U 5.2 U 5.2 U

4.4 U 4 U 4.2 U 4.2 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

3.8 U 3.5 U 3.7 U 3.6 U

5.4 U 5.1 U 5.2 U 5.2 U

5.4 U 5.1 U 5.2 U 5.2 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

110 U 100 U 100 U 100 U

5.4 U 5.1 U 5.2 U 5.2 U

11 U 10 U 10 U 10 U

11 U 10 U 10 U 10 U

11 U 10 U 10 U 10 U

29 10 U 10 U 10 U

11 U 10 U 10 U 10 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

4.4 U 4 U 4.2 U 4.2 U

2.2 U 2 U 2.1 U 2.1 U

11 U 10 U 10 U 10 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

2.2 U 2 U 2.1 U 2.1 U

1.6 U 1.5 U 1.6 U 1.6 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

11 U 10 U 10 U 10 U

11 U 10 U 10 U 10 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

2.2 U 2 U 2.1 U 2.1 U

11 U 10 U 10 U 10 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

2.2 U 2 U 2.1 U 2.1 U

2.2 U 2 U 2.1 U 2.1 U

5.4 U 5.1 U 5.2 U 5.2 U

4.4 U 4 U 4.2 U 4.2 U

4.4 U 4 U 4.2 U 4.2 U

1.1 U 1 U 1 U 1 U

1.1 U 1 U 1 U 1 U

2.2 U 2 U 2.1 U 2.1 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

1.6 U 1.5 U 1.6 U 1.6 U

1.6 U 1.5 U 1.6 U 1.6 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

1.1 U 1 U 1 U 1 U

5.4 U 5.1 U 5.2 U 5.2 U

11 U 10 U 10 U 10 U

2.2 U 2 U 2.1 U 2.1 U

2.2 U 2 U 2.1 U 2.1 U
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Table 1b

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Semivolatile Organic Compounds

Client ID NYSDEC NYSDEC SB-2 (0-2) SB-2 (14-16) SB-3 (0-2) SB-3 (14-16) SB-4 (0-2) SB-4 (4-6) SB-5 (0-2)

Lab Sample ID Part 375 Part 375 L1511228-01 L1511228-02 L1511228-03 L1511228-04 L1510930-01 L1510930-02 L1511389-01

Date Sampled Unrestricted Restricted 5/21/2015 5/21/2015 5/21/2015 5/21/2015 5/19/2015 5/19/2015 5/22/2015

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,2,4,5-Tetrachlorobenzene NS NS 190 U 170 U 180 U 170 U 170 U 170 U

1,2,4-Trichlorobenzene NS NS 190 U 170 U 180 U 170 U 170 U 170 U

1,2-Dichlorobenzene 1,100 100,000 190 U 170 U 180 U 170 U 170 U 170 U

1,3-Dichlorobenzene 2,400 49,000 190 U 170 U 180 U 170 U 170 U 170 U

1,4-Dichlorobenzene 1,800 13,000 190 U 170 U 180 U 170 U 170 U 170 U

2,4,5-Trichlorophenol NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2,4,6-Trichlorophenol NS NS 110 U 100 U 110 U 100 U 100 U 100 U

2,4-Dichlorophenol NS NS 170 U 160 U 160 U 150 U 150 U 160 U

2,4-Dimethylphenol NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2,4-Dinitrophenol NS NS 900 U 840 U 850 U 820 U 800 U 830 U

2,4-Dinitrotoluene NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2,6-Dinitrotoluene NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2-Chloronaphthalene NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2-Chlorophenol NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2-Methylnaphthalene NS NS 220 U 210 U 210 U 200 U 200 U 210 U

2-Methylphenol 330 100,000 190 U 170 U 180 U 170 U 170 U 170 U

2-Nitroaniline NS NS 190 U 170 U 180 U 170 U 170 U 170 U

2-Nitrophenol NS NS 400 U 380 U 380 U 370 U 360 U 370 U

3,3'-Dichlorobenzidine NS NS 190 U 170 U 180 U 170 U 170 U 170 U

3-Methylphenol/4-Methylphenol 330 100,000 270 U 250 U 260 U 240 U 240 U 250 U

3-Nitroaniline NS NS 190 U 170 U 180 U 170 U 170 U 170 U

4,6-Dinitro-o-cresol NS NS 490 U 450 U 460 U 440 U 430 U 450 U

4-Bromophenyl phenyl ether NS NS 190 U 170 U 180 U 170 U 170 U 170 U

4-Chloroaniline NS NS 190 U 170 U 180 U 170 U 170 U 170 U

4-Chlorophenyl phenyl ether NS NS 190 U 170 U 180 U 170 U 170 U 170 U

4-Nitroaniline NS NS 190 U 170 U 180 U 170 U 170 U 170 U

4-Nitrophenol NS NS 260 U 240 U 250 U 240 U 230 U 240 U

Acenaphthene 20,000 100,000 44 J 140 U 140 U 140 U 130 U 140 U

Acenaphthylene 100,000 100,000 150 U 140 U 140 U 140 U 130 U 140 U

Acetophenone NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Anthracene 100,000 100,000 120 100 U 110 U 100 U 100 U 100 U

Benzo(a)anthracene 1,000 1,000 510 100 U 97 J 100 U 100 U 100 U

Benzo(a)pyrene 1,000 1,000 430 140 U 130 J 140 U 130 U 140 U

Benzo(b)fluoranthene 1,000 1,000 540 100 U 130 100 U 100 U 100 U

Benzo(ghi)perylene 100,000 100,000 280 140 U 170 140 U 130 U 140 U

Benzo(k)fluoranthene 800 3,900 210 100 U 34 J 100 U 100 U 100 U

Benzoic Acid NS NS 610 U 560 U 570 U 550 U 540 U 560 U

Benzyl Alcohol NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Biphenyl NS NS 430 U 400 U 400 U 390 U 380 U 390 U

Bis(2-chloroethoxy)methane NS NS 200 U 190 U 190 U 180 U 180 U 190 U

Bis(2-chloroethyl)ether NS NS 170 U 160 U 160 U 150 U 150 U 160 U

Bis(2-chloroisopropyl)ether NS NS 220 U 210 U 210 U 200 U 200 U 210 U

Bis(2-Ethylhexyl)phthalate NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Butyl benzyl phthalate NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Carbazole NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Chrysene 1,000 3,900 550 100 U 120 100 U 100 U 100 U

Dibenzo(a,h)anthracene 330 330 71 J 100 U 110 U 100 U 100 U 100 U

Dibenzofuran 7,000 59,000 190 U 170 U 180 U 170 U 170 U 170 U

Diethyl phthalate NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Dimethyl phthalate NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Di-n-butylphthalate NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Di-n-octylphthalate NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Fluoranthene 100,000 100,000 990 100 U 130 100 U 100 U 100 U

Fluorene 30,000 100,000 190 U 170 U 180 U 170 U 170 U 170 U

Hexachlorobenzene 330 1,200 110 U 100 U 110 U 100 U 100 U 100 U

Hexachlorobutadiene NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Hexachlorocyclopentadiene NS NS 540 U 500 U 510 U 490 U 480 U 490 U

Hexachloroethane NS NS 150 U 140 U 140 U 140 U 130 U 140 U

Indeno(1,2,3-cd)Pyrene 500 500 290 140 U 95 J 140 U 130 U 140 U

Isophorone NS NS 170 U 160 U 160 U 150 U 150 U 160 U

Naphthalene 12,000 100,000 190 U 170 U 65 J 170 U 170 U 170 U

Nitrobenzene NS NS 170 U 160 U 160 U 150 U 150 U 160 U

NitrosoDiPhenylAmine(NDPA)/DPA NS NS 150 U 140 U 140 U 140 U 130 U 140 U

n-Nitrosodi-n-propylamine NS NS 190 U 170 U 180 U 170 U 170 U 170 U

P-Chloro-M-Cresol NS NS 190 U 170 U 180 U 170 U 170 U 170 U

Pentachlorophenol 800 6,700 150 U 140 U 140 U 140 U 130 U 140 U

Phenanthrene 100,000 100,000 670 100 U 110 100 U 100 U 100 U

Phenol 330 100,000 190 U 170 U 180 U 170 U 170 U 170 U

Pyrene 100,000 100,000 960 100 U 190 100 U 100 U 100 U
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Table 1b

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Semivolatile Organic Compounds

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,2,4,5-Tetrachlorobenzene NS NS

1,2,4-Trichlorobenzene NS NS

1,2-Dichlorobenzene 1,100 100,000

1,3-Dichlorobenzene 2,400 49,000

1,4-Dichlorobenzene 1,800 13,000

2,4,5-Trichlorophenol NS NS

2,4,6-Trichlorophenol NS NS

2,4-Dichlorophenol NS NS

2,4-Dimethylphenol NS NS

2,4-Dinitrophenol NS NS

2,4-Dinitrotoluene NS NS

2,6-Dinitrotoluene NS NS

2-Chloronaphthalene NS NS

2-Chlorophenol NS NS

2-Methylnaphthalene NS NS

2-Methylphenol 330 100,000

2-Nitroaniline NS NS

2-Nitrophenol NS NS

3,3'-Dichlorobenzidine NS NS

3-Methylphenol/4-Methylphenol 330 100,000

3-Nitroaniline NS NS

4,6-Dinitro-o-cresol NS NS

4-Bromophenyl phenyl ether NS NS

4-Chloroaniline NS NS

4-Chlorophenyl phenyl ether NS NS

4-Nitroaniline NS NS

4-Nitrophenol NS NS

Acenaphthene 20,000 100,000

Acenaphthylene 100,000 100,000

Acetophenone NS NS

Anthracene 100,000 100,000

Benzo(a)anthracene 1,000 1,000

Benzo(a)pyrene 1,000 1,000

Benzo(b)fluoranthene 1,000 1,000

Benzo(ghi)perylene 100,000 100,000

Benzo(k)fluoranthene 800 3,900

Benzoic Acid NS NS

Benzyl Alcohol NS NS

Biphenyl NS NS

Bis(2-chloroethoxy)methane NS NS

Bis(2-chloroethyl)ether NS NS

Bis(2-chloroisopropyl)ether NS NS

Bis(2-Ethylhexyl)phthalate NS NS

Butyl benzyl phthalate NS NS

Carbazole NS NS

Chrysene 1,000 3,900

Dibenzo(a,h)anthracene 330 330

Dibenzofuran 7,000 59,000

Diethyl phthalate NS NS

Dimethyl phthalate NS NS

Di-n-butylphthalate NS NS

Di-n-octylphthalate NS NS

Fluoranthene 100,000 100,000

Fluorene 30,000 100,000

Hexachlorobenzene 330 1,200

Hexachlorobutadiene NS NS

Hexachlorocyclopentadiene NS NS

Hexachloroethane NS NS

Indeno(1,2,3-cd)Pyrene 500 500

Isophorone NS NS

Naphthalene 12,000 100,000

Nitrobenzene NS NS

NitrosoDiPhenylAmine(NDPA)/DPA NS NS

n-Nitrosodi-n-propylamine NS NS

P-Chloro-M-Cresol NS NS

Pentachlorophenol 800 6,700

Phenanthrene 100,000 100,000

Phenol 330 100,000

Pyrene 100,000 100,000

SB-5 (0-2) SB-5 (4-6) SB-6 (0-2) SB-6 (14-16) SB-7 (0-2) SB-7 (14-16) SB-8 (0-2)

L1511389-01 L1511389-02 L1510930-03 L1510930-04 L1510799-01 L1510799-02 L1510930-05

5/22/2015 5/22/2015 5/19/2015 5/19/2015 5/18/2015 5/18/2015 5/19/2015

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

100 U 100 U 110 U 120 U 120 U 100 U

160 U 150 U 170 U 180 U 180 U 150 U

170 U 170 U 190 U 200 U 190 U 170 U

840 U 810 U 890 U 950 U 940 U 810 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

210 U 200 U 220 U 240 U 130 J 200 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

380 U 360 U 400 U 420 U 420 U 370 U

170 U 170 U 190 U 200 U 190 U 170 U

250 U 240 U 270 U 280 U 280 U 240 U

170 U 170 U 190 U 200 U 190 U 170 U

450 U 440 U 480 U 510 U 510 U 440 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

240 U 240 U 260 U 280 U 270 U 240 U

96 J 130 U 180 160 U 160 U 140 U

64 J 130 U 67 J 160 U 48 J 140 U

170 U 170 U 190 U 200 U 190 U 170 U

250 100 U 460 120 U 60 J 43 J

910 100 U 1,400 120 U 230 76 J

860 130 U 1,400 160 U 230 60 J

1,200 100 U 1,900 120 U 340 71 J

540 130 U 820 160 U 270 38 J

480 100 U 700 120 U 120 100 U

560 U 550 U 600 U 640 U 630 U 550 U

170 U 170 U 190 U 200 U 190 U 170 U

400 U 380 U 420 U 450 U 440 U 390 U

190 U 180 U 200 U 210 U 210 U 180 U

160 U 150 U 170 U 180 U 180 U 150 U

210 U 200 U 220 U 240 U 230 U 200 U

230 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

130 J 170 U 190 200 U 190 U 170 U

960 100 U 1,400 120 U 290 71 J

130 100 U 220 120 U 44 J 100 U

170 U 170 U 82 J 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

1,900 100 U 2,600 120 U 450 170

85 J 170 U 130 J 200 U 190 U 170 U

100 U 100 U 110 U 120 U 120 U 100 U

170 U 170 U 190 U 200 U 190 U 170 U

500 U 480 U 530 U 560 U 560 U 480 U

140 U 130 U 150 U 160 U 160 U 140 U

600 130 U 920 160 U 240 40 J

160 U 150 U 170 U 180 U 180 U 150 U

170 U 170 U 190 U 200 U 93 J 170 U

160 U 150 U 170 U 180 U 180 U 150 U

140 U 130 U 150 U 160 U 160 U 140 U

170 U 170 U 190 U 200 U 190 U 170 U

170 U 170 U 190 U 200 U 190 U 170 U

140 U 130 U 150 U 160 U 160 U 140 U

1,100 100 U 1,600 120 U 260 180

170 U 170 U 190 U 200 U 190 U 170 U

1,600 100 U 2,200 120 U 450 140
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Table 1b

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Semivolatile Organic Compounds

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,2,4,5-Tetrachlorobenzene NS NS

1,2,4-Trichlorobenzene NS NS

1,2-Dichlorobenzene 1,100 100,000

1,3-Dichlorobenzene 2,400 49,000

1,4-Dichlorobenzene 1,800 13,000

2,4,5-Trichlorophenol NS NS

2,4,6-Trichlorophenol NS NS

2,4-Dichlorophenol NS NS

2,4-Dimethylphenol NS NS

2,4-Dinitrophenol NS NS

2,4-Dinitrotoluene NS NS

2,6-Dinitrotoluene NS NS

2-Chloronaphthalene NS NS

2-Chlorophenol NS NS

2-Methylnaphthalene NS NS

2-Methylphenol 330 100,000

2-Nitroaniline NS NS

2-Nitrophenol NS NS

3,3'-Dichlorobenzidine NS NS

3-Methylphenol/4-Methylphenol 330 100,000

3-Nitroaniline NS NS

4,6-Dinitro-o-cresol NS NS

4-Bromophenyl phenyl ether NS NS

4-Chloroaniline NS NS

4-Chlorophenyl phenyl ether NS NS

4-Nitroaniline NS NS

4-Nitrophenol NS NS

Acenaphthene 20,000 100,000

Acenaphthylene 100,000 100,000

Acetophenone NS NS

Anthracene 100,000 100,000

Benzo(a)anthracene 1,000 1,000

Benzo(a)pyrene 1,000 1,000

Benzo(b)fluoranthene 1,000 1,000

Benzo(ghi)perylene 100,000 100,000

Benzo(k)fluoranthene 800 3,900

Benzoic Acid NS NS

Benzyl Alcohol NS NS

Biphenyl NS NS

Bis(2-chloroethoxy)methane NS NS

Bis(2-chloroethyl)ether NS NS

Bis(2-chloroisopropyl)ether NS NS

Bis(2-Ethylhexyl)phthalate NS NS

Butyl benzyl phthalate NS NS

Carbazole NS NS

Chrysene 1,000 3,900

Dibenzo(a,h)anthracene 330 330

Dibenzofuran 7,000 59,000

Diethyl phthalate NS NS

Dimethyl phthalate NS NS

Di-n-butylphthalate NS NS

Di-n-octylphthalate NS NS

Fluoranthene 100,000 100,000

Fluorene 30,000 100,000

Hexachlorobenzene 330 1,200

Hexachlorobutadiene NS NS

Hexachlorocyclopentadiene NS NS

Hexachloroethane NS NS

Indeno(1,2,3-cd)Pyrene 500 500

Isophorone NS NS

Naphthalene 12,000 100,000

Nitrobenzene NS NS

NitrosoDiPhenylAmine(NDPA)/DPA NS NS

n-Nitrosodi-n-propylamine NS NS

P-Chloro-M-Cresol NS NS

Pentachlorophenol 800 6,700

Phenanthrene 100,000 100,000

Phenol 330 100,000

Pyrene 100,000 100,000

SB-8 (0-2) SB-8 (14-16) SB-9 (0-2) SB-9 (14-16) SB-10 (0-2) SB-10 (0-2) SB-10 (14-16)

L1510930-05 L1510930-06 L1511066-01 L1511066-02 L1511032-01 L1511032-01 R1 L1511032-02

5/19/2015 5/19/2015 5/20/2015 5/20/2015 5/19/2015 5/19/2015 5/19/2015

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

120 U 100 U 120 U 110 U 110 U 100 U

170 U 160 U 170 U 170 U 160 U 160 U

190 U 170 U 190 U 190 U 180 U 180 U

920 U 840 U 920 U 900 U 850 U 840 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

230 U 210 U 230 U 220 U 210 U 210 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

410 U 380 U 420 U 400 U 380 U 380 U

190 U 170 U 190 U 190 U 180 U 180 U

280 U 250 U 280 U 270 U 260 U 250 U

190 U 170 U 190 U 190 U 180 U 180 U

500 U 450 U 500 U 480 U 460 U 460 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

270 U 240 U 270 U 260 U 250 U 240 U

140 J 140 U 150 U 150 U 54 J 36 J

49 J 140 U 150 U 150 U 260 130 J

190 U 170 U 190 U 190 U 180 U 180 U

260 100 U 37 J 110 U 350 220

590 100 U 270 110 U 1,000 870

530 140 U 310 150 U 950 800

600 100 U 380 110 U 1,400 1,200

330 140 U 240 150 U 650 530

240 100 U 140 110 U 480 450

620 U 570 U 620 U 600 U 580 U 570 U

190 U 170 U 190 U 190 U 180 U 180 U

440 U 400 U 440 U 420 U 400 U 400 U

210 U 190 U 210 U 200 U 190 U 190 U

170 U 160 U 170 U 170 U 160 U 160 U

230 U 210 U 230 U 220 U 210 U 210 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

110 J 170 U 190 U 190 U 140 J 110 J

630 100 U 310 110 U 1,100 970

78 J 100 U 56 J 110 U 190 140

81 J 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

1,300 44 J 380 110 U 2,200 1,800

110 J 170 U 190 U 190 U 86 J 61 J

120 U 100 U 120 U 110 U 110 U 100 U

190 U 170 U 190 U 190 U 180 U 180 U

550 U 500 U 550 U 530 U 510 U 500 U

150 U 140 U 150 U 150 U 140 U 140 U

280 140 U 230 150 U 680 560

170 U 160 U 170 U 170 U 160 U 160 U

190 U 170 U 190 U 190 U 180 U 180 U

170 U 160 U 170 U 170 U 160 U 160 U

150 U 140 U 150 U 150 U 140 U 140 U

190 U 170 U 190 U 190 U 180 U 180 U

190 U 170 U 190 U 190 U 180 U 180 U

150 U 140 U 150 U 150 U 140 U 140 U

1300 48 J 140 110 U 1,100 970

190 U 170 U 190 U 190 U 180 U 180 U

1200 41 J 390 110 U 1,800 1,500
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Table 1b

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Semivolatile Organic Compounds

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

µg/kg µg/kg µg/kg

1,2,4,5-Tetrachlorobenzene NS NS

1,2,4-Trichlorobenzene NS NS

1,2-Dichlorobenzene 1,100 100,000

1,3-Dichlorobenzene 2,400 49,000

1,4-Dichlorobenzene 1,800 13,000

2,4,5-Trichlorophenol NS NS

2,4,6-Trichlorophenol NS NS

2,4-Dichlorophenol NS NS

2,4-Dimethylphenol NS NS

2,4-Dinitrophenol NS NS

2,4-Dinitrotoluene NS NS

2,6-Dinitrotoluene NS NS

2-Chloronaphthalene NS NS

2-Chlorophenol NS NS

2-Methylnaphthalene NS NS

2-Methylphenol 330 100,000

2-Nitroaniline NS NS

2-Nitrophenol NS NS

3,3'-Dichlorobenzidine NS NS

3-Methylphenol/4-Methylphenol 330 100,000

3-Nitroaniline NS NS

4,6-Dinitro-o-cresol NS NS

4-Bromophenyl phenyl ether NS NS

4-Chloroaniline NS NS

4-Chlorophenyl phenyl ether NS NS

4-Nitroaniline NS NS

4-Nitrophenol NS NS

Acenaphthene 20,000 100,000

Acenaphthylene 100,000 100,000

Acetophenone NS NS

Anthracene 100,000 100,000

Benzo(a)anthracene 1,000 1,000

Benzo(a)pyrene 1,000 1,000

Benzo(b)fluoranthene 1,000 1,000

Benzo(ghi)perylene 100,000 100,000

Benzo(k)fluoranthene 800 3,900

Benzoic Acid NS NS

Benzyl Alcohol NS NS

Biphenyl NS NS

Bis(2-chloroethoxy)methane NS NS

Bis(2-chloroethyl)ether NS NS

Bis(2-chloroisopropyl)ether NS NS

Bis(2-Ethylhexyl)phthalate NS NS

Butyl benzyl phthalate NS NS

Carbazole NS NS

Chrysene 1,000 3,900

Dibenzo(a,h)anthracene 330 330

Dibenzofuran 7,000 59,000

Diethyl phthalate NS NS

Dimethyl phthalate NS NS

Di-n-butylphthalate NS NS

Di-n-octylphthalate NS NS

Fluoranthene 100,000 100,000

Fluorene 30,000 100,000

Hexachlorobenzene 330 1,200

Hexachlorobutadiene NS NS

Hexachlorocyclopentadiene NS NS

Hexachloroethane NS NS

Indeno(1,2,3-cd)Pyrene 500 500

Isophorone NS NS

Naphthalene 12,000 100,000

Nitrobenzene NS NS

NitrosoDiPhenylAmine(NDPA)/DPA NS NS

n-Nitrosodi-n-propylamine NS NS

P-Chloro-M-Cresol NS NS

Pentachlorophenol 800 6,700

Phenanthrene 100,000 100,000

Phenol 330 100,000

Pyrene 100,000 100,000

SB-10 (14-16) SB-11 (0-2) SB-11 (0-2) SB-11 (11-13) SB-12 (0-2) SB-12 (4-6)

L1511032-02 L1511032-03 L1511032-03 R1 L1511032-04 L1510799-03 L1510799-04

5/19/2015 5/19/2015 5/19/2015 5/19/2015 5/18/2015 5/18/2015

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

100 U 110 U 110 U 98 U 100 U 100 U

150 U 160 U 160 U 150 U 160 U 160 U

160 U 180 U 180 U 160 U 170 U 170 U

800 U 870 U 860 U 790 U 840 U 830 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

200 U 220 U 220 U 200 U 210 U 210 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

360 U 390 U 390 U 350 U 380 U 370 U

160 U 180 U 180 U 160 U 170 U 170 U

240 U 260 U 260 U 240 U 250 U 250 U

160 U 180 U 180 U 160 U 170 U 170 U

430 U 470 U 470 U 430 U 450 U 450 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

230 U 250 U 250 U 230 U 240 U 240 U

130 U 140 U 140 U 130 U 140 U 140 U

130 U 140 U 140 U 130 U 140 U 140 U

160 U 180 U 180 U 160 U 170 U 170 U

100 U 110 U 110 U 98 U 100 U 100 U

100 U 57 J 46 J 98 U 100 U 100 U

130 U 58 J 48 J 130 U 140 U 140 U

100 U 87 J 62 J 98 U 100 U 100 U

130 U 47 J 140 U 130 U 140 U 140 U

100 U 110 U 110 U 98 U 100 U 100 U

540 U 590 U 580 U 530 U 560 U 560 U

160 U 180 U 180 U 160 U 170 U 170 U

380 U 410 U 410 U 370 U 400 U 390 U

180 U 200 U 190 U 180 U 190 U 190 U

150 U 160 U 160 U 150 U 160 U 160 U

200 U 220 U 220 U 200 U 210 U 210 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

100 U 77 J 55 J 98 U 100 U 100 U

100 U 110 U 110 U 98 U 100 U 100 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

100 U 100 J 76 J 98 U 100 U 100 U

160 U 180 U 180 U 160 U 170 U 170 U

100 U 110 U 110 U 98 U 100 U 100 U

160 U 180 U 180 U 160 U 170 U 170 U

470 U 520 U 510 U 470 U 500 U 490 U

130 U 140 U 140 U 130 U 140 U 140 U

130 U 46 J 140 U 130 U 140 U 140 U

150 U 160 U 160 U 150 U 160 U 160 U

160 U 180 U 180 U 160 U 170 U 170 U

150 U 160 U 160 U 150 U 160 U 160 U

130 U 140 U 140 U 130 U 140 U 140 U

160 U 180 U 180 U 160 U 170 U 170 U

160 U 180 U 180 U 160 U 170 U 170 U

130 U 140 U 140 U 130 U 140 U 140 U

100 U 65 J 46 J 98 U 100 U 100 U

160 U 180 U 180 U 160 U 170 U 170 U

100 U 92 J 68 J 98 U 100 U 100 U
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Table 1c

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Metals

Client ID NYSDEC NYSDEC SB-2 (0-2) SB-2 (14-16) SB-3 (0-2) SB-3 (14-16) SB-4 (0-2) SB-4 (4-6) SB-5 (0-2) SB-5 (4-6) SB-6 (0-2)

Lab Sample ID Part 375 Part 375 L1511228-01 L1511228-02 L1511228-03 L1511228-04 L1510930-01 L1510930-02 L1511389-01 L1511389-02 L1510930-03

Date Sampled Unrestricted Restricted 5/21/2015 5/21/2015 5/21/2015 5/21/2015 5/19/2015 5/19/2015 5/22/2015 5/22/2015 5/19/2015

Dilution SCO Residential 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 †

SCO

µg/kg µg/kg µg/kg

Aluminum NS NS 5,100,000 2,800,000 6,400,000 2,700,000 3,000,000 2,800,000 5,000,000 2,400,000

Antimony NS NS 2,200 J 4,100 U 4,200 U 4,000 U 1,200 J 4,100 U 720 J 4,000 U

Arsenic 13,000 16,000 4,300 820 U 1,600 800 U 790 U 830 U 3,000 1,300

Barium 350,000 400,000 200,000 16,000 38,000 16,000 24,000 23,000 76,000 24,000

Beryllium 7,200 72,000 260 J 170 J 270 J 180 J 160 J 110 J 260 J 160 J

Cadmium 2,500 4,300 160 J 820 U 830 U 800 U 790 U 830 U 830 U 800 U

Calcium NS NS 7,300,000 320,000 4,100,000 360,000 460,000 400,000 11,000,000 290,000

Chromium NS NS 14,000 11,000 16,000 13,000 8,900 11,000 14,000 8,200

Cobalt NS NS 4,400 3,400 5,500 3,400 3,400 3,100 4,100 3,100

Copper 50,000 270,000 73,000 10,000 41,000 9,300 12,000 6,600 42,000 9,400

Iron NS NS 18,000,000 21,000,000 22,000,000 20,000,000 17,000,000 10,000,000 13,000,000 19,000,000

Lead 63,000 400,000 350,000 1,400 J 62,000 1,500 J 1,400 J 1,300 J 120,000 4,000 U

Magnesium NS NS 1,800,000 830,000 2,900,000 1,000,000 980,000 1,100,000 1,500,000 670,000

Manganese 1,600 2,000 200,000 280,000 260,000 360,000 290,000 190,000 310,000 340,000

Mercury 180 810 330 70 U 150 70 U 60 U 70 U 290 70 U

Nickel 30,000 310,000 10,000 7,700 11,000 6,200 7,900 5,900 11,000 5,800

Potassium NS NS 510,000 320,000 450,000 280,000 390,000 520,000 710,000 320,000

Selenium 3,900 180,000 610 J 1,600 U 400 J 1,600 U 280 J 1,600 U 280 J 250 J

Silver 2,000 180,000 870 U 820 U 830 U 800 U 790 U 830 U 830 U 800 U

Sodium NS NS 1,500,000 77,000 J 170,000 44,000 J 40,000 J 35,000 J 210,000 160,000 U

Thallium NS NS 1,700 U 1,600 U 1,700 U 1,600 U 1,600 U 1,600 U 1,700 U 1,600 U

Vanadium NS NS 17,000 13,000 24,000 14,000 14,000 13,000 17,000 14,000

Zinc 109,000 10,000,000 190,000 14,000 50,000 14,000 12,000 12,000 120,000 13,000

† Dilution factor varies
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Table 1c

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Metals

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

Dilution SCO Residential

SCO

µg/kg µg/kg µg/kg

Aluminum NS NS

Antimony NS NS

Arsenic 13,000 16,000

Barium 350,000 400,000

Beryllium 7,200 72,000

Cadmium 2,500 4,300

Calcium NS NS

Chromium NS NS

Cobalt NS NS

Copper 50,000 270,000

Iron NS NS

Lead 63,000 400,000

Magnesium NS NS

Manganese 1,600 2,000

Mercury 180 810

Nickel 30,000 310,000

Potassium NS NS

Selenium 3,900 180,000

Silver 2,000 180,000

Sodium NS NS

Thallium NS NS

Vanadium NS NS

Zinc 109,000 10,000,000

† Dilution factor varies

SB-6 (0-2) SB-6 (14-16) SB-7 (0-2) SB-7 (14-16) SB-8 (0-2) SB-8 (14-16) SB-9 (0-2) SB-9 (14-16) SB-10 (0-2)

L1510930-03 L1510930-04 L1510799-01 L1510799-02 L1510930-05 L1510930-06 L1511066-01 L1511066-02 L1511032-01

5/19/2015 5/19/2015 5/18/2015 5/18/2015 5/19/2015 5/19/2015 5/20/2015 5/20/2015 5/19/2015

2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 †

4,800,000 1,700,000 3,500,000 3,200,000 8,300,000 4,200,000 8,600,000 4,700,000

3,200 J 4,600 U 3,500 J 4,100 U 1,500 J 760 J 3,900 J 1,200 J

6,200 910 U 12,000 6,400 1,100 800 U 4,800 2,200 U

620,000 12,000 140,000 24,000 43,000 41,000 250,000 38,000

300 J 460 U 230 J 260 J 350 J 180 J 410 J 260 J

1,200 910 U 270 J 830 U 910 U 800 U 210 J 880 U

2,200,000 210,000 2,000,000 580,000 1,900,000 6,600,000 6,100,000 1,200,000

27,000 6,100 10,000 13,000 18,000 12,000 24,000 16,000

5,400 2,100 3,600 4,000 5,100 4,400 5,700 5,200

83,000 5,300 74,000 12,000 27,000 15,000 110,000 17,000

14,000,000 7,500,000 12,000,000 18,000,000 23,000,000 19,000,000 20,000,000 34,000,000

460,000 900 J 260,000 760 J 51,000 6,800 760,000 22,000

1,100,000 610,000 1,200,000 1,100,000 1,500,000 2,000,000 1,800,000 1,500,000

210,000 130,000 84,000 250,000 300,000 290,000 650,000 490,000

220 80 U 210 70 U 980 70 U 200 70 U

12,000 3,600 13,000 7,400 14,000 8,200 13,000 12,000

360,000 380,000 320,000 570,000 480,000 530,000 740,000 480,000

870 J 1,800 U 440 J 1,600 U 400 J 1,600 U 390 J 420 J

880 U 910 U 930 U 830 U 910 U 800 U 910 U 880 U

98,000 J 31,000 J 87,000 J 56,000 J 140,000 J 95,000 J 260,000 88,000 J

1,800 U 1,800 U 1,900 U 1,600 U 1,800 U 1,600 U 1,800 U 1,800 U

18,000 5,800 17,000 20,000 27,000 15,000 22,000 25,000

330,000 8,400 410,000 15,000 46,000 18,000 350,000 26,000
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Table 1c

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Metals

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

Dilution SCO Residential

SCO

µg/kg µg/kg µg/kg

Aluminum NS NS

Antimony NS NS

Arsenic 13,000 16,000

Barium 350,000 400,000

Beryllium 7,200 72,000

Cadmium 2,500 4,300

Calcium NS NS

Chromium NS NS

Cobalt NS NS

Copper 50,000 270,000

Iron NS NS

Lead 63,000 400,000

Magnesium NS NS

Manganese 1,600 2,000

Mercury 180 810

Nickel 30,000 310,000

Potassium NS NS

Selenium 3,900 180,000

Silver 2,000 180,000

Sodium NS NS

Thallium NS NS

Vanadium NS NS

Zinc 109,000 10,000,000

† Dilution factor varies

SB-10 (0-2) SB-10 (14-16) SB-11 (0-2) SB-11 (11-13) SB-12 (0-2) SB-12 (4-6)

L1511032-01 L1511032-02 L1511032-03 L1511032-04 L1510799-03 L1510799-04

5/19/2015 5/19/2015 5/19/2015 5/19/2015 5/18/2015 5/18/2015

2/1 † 2/1 † 2/1 † 2/1 † 2/1 † 2/1 †

6,100,000 2,800,000 9,000,000 3,800,000 3,200,000 2,000,000

21,000 3,900 U 840 J 4,000 U 4,000 U 4,100 U

8,000 7,000 11,000 7,300 6,600 5,700

95,000 22,000 110,000 32,000 27,000 20,000

300 J 160 J 400 J 190 J 200 J 230 J

250 J 780 U 270 J 800 U 810 U 820 U

26,000,000 340,000 29,000,000 930,000 2,300,000 260,000

16,000 11,000 15,000 16,000 12,000 9,200

4,600 3,200 4,900 4,200 3,900 3,300

54,000 10,000 63,000 13,000 13,000 7,400

14,000,000 20,000,000 16,000,000 20,000,000 18,000,000 17,000,000

230,000 360 J 250,000 4,000 3,600 J 4,100 U

2,200,000 960,000 2,200,000 1,200,000 1,000,000 550,000

220,000 220,000 310,000 350,000 420,000 280,000

250 70 U 320 70 U 70 U 70 U

9,100 6,900 8,400 10,000 7,700 5,500

680,000 350,000 630,000 580,000 360,000 230,000

1,700 U 1,600 U 290 J 1,600 U 1,600 U 1,600 U

850 U 780 U 860 U 800 U 810 U 820 U

190,000 41,000 J 380,000 58,000 J 51,000 J 43,000 J

1,700 U 1,600 U 1,700 U 1,600 U 1,600 U 1,600 U

19,000 14,000 18,000 15,000 14,000 12,000

140,000 15,000 710,000 26,000 17,000 14,000
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Table 1d

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Polychlorinated Biphenyls & Pesticides

Client ID NYSDEC NYSDEC SB-2 (0-2) SB-2 (14-16) SB-3 (0-2) SB-3 (14-16) SB-4 (0-2) SB-4 (4-6) SB-5 (0-2) SB-5 (4-6) SB-6 (0-2)

Lab Sample ID Part 375 Part 375 L1511228-01 L1511228-02 L1511228-03 L1511228-04 L1510930-01 L1510930-02 L1511389-01 L1511389-02 L1510930-03

Date Sampled Unrestricted Restricted 5/21/2015 5/21/2015 5/21/2015 5/21/2015 5/19/2015 5/19/2015 5/22/2015 5/22/2015 5/19/2015

SCO Residential

SCO

Polychlorinated Biphenyls - µg/kg µg/kg µg/kg

Aroclor 1016 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1221 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1232 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1242 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1248 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1254 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1260 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 6.87 J 32.8 U

Aroclor 1262 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 34.7 U 32.8 U

Aroclor 1268 NS NS 35.7 U 34 U 35.1 U 33.4 U 33.2 U 33.9 U 8.75 J 32.8 U

PCBs, Total 100 1,000 ND ND ND ND ND ND 15.6 J ND

Pesticides - µg/Kg µg/Kg µg/Kg

4,4'-DDD 3.3 13,000 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.08 J 1.62 U

4,4'-DDE 3.3 8,900 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 3.91 1.62 U

4,4'-DDT 3.3 7,900 3.28 U 3.15 U 3.15 U 2.99 U 2.97 U 3.07 U 4.6 3.05 U

Aldrin 5 97 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.65 U 1.62 U

Alpha-BHC 20 480 0.729 U 0.699 U 0.7 U 0.665 U 0.66 U 0.682 U 0.687 U 0.677 U

Beta-BHC 36 360 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.65 U 1.62 U

Chlordane NS NS 14.2 U 13.6 U 13.6 U 13 U 12.9 U 13.3 U 22.8 13.2 U

cis-Chlordane 94 4,200 2.19 U 2.1 U 2.1 U 2 U 1.98 U 2.04 U 3.42 2.03 U

Delta-BHC 40 100,000 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.65 U 1.62 U

Dieldrin 5 200 1.09 U 1.05 U 1.05 U 0.998 U 0.99 U 1.02 U 1.17 PI 1.02 U

Endosulfan I 2,400 TS 24,000 TS 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.65 U 1.62 U

Endosulfan II 2,400 TS 24,000 TS 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.65 U 1.62 U

Endosulfan sulfate 2,400 TS 24,000 TS 0.729 U 0.699 U 0.7 U 0.665 U 0.66 U 0.682 U 0.687 U 0.677 U

Endrin 14 11,000 0.729 U 0.699 U 0.7 U 0.665 U 0.66 U 0.682 U 0.687 U 0.677 U

Endrin ketone NS NS 1.75 U 1.68 U 1.68 U 1.6 U 1.58 U 1.64 U 1.65 U 1.62 U

Heptachlor 42 2,100 0.875 U 0.839 U 0.84 U 0.798 U 0.792 U 0.818 U 0.825 U 0.812 U

Heptachlor epoxide NS NS 3.28 U 3.15 U 3.15 U 2.99 U 2.97 U 3.07 U 3.09 U 3.05 U

Lindane 100 1,300 0.729 U 0.699 U 0.7 U 0.665 U 0.66 U 0.682 U 0.687 U 0.677 U

Methoxychlor NS NS 3.28 U 3.15 U 3.15 U 2.99 U 2.97 U 3.07 U 3.09 U 3.05 U

Toxaphene NS NS 32.8 U 31.5 U 31.5 U 29.9 U 29.7 U 30.7 U 30.9 U 30.5 U

trans-Chlordane NS NS 2.19 U 2.1 U 2.1 U 2 U 1.98 U 2.04 U 4.98 2.03 U
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Table 1d

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Polychlorinated Biphenyls & Pesticides

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

Polychlorinated Biphenyls - µg/kg µg/kg µg/kg

Aroclor 1016 NS NS

Aroclor 1221 NS NS

Aroclor 1232 NS NS

Aroclor 1242 NS NS

Aroclor 1248 NS NS

Aroclor 1254 NS NS

Aroclor 1260 NS NS

Aroclor 1262 NS NS

Aroclor 1268 NS NS

PCBs, Total 100 1,000

Pesticides - µg/Kg µg/Kg µg/Kg

4,4'-DDD 3.3 13,000

4,4'-DDE 3.3 8,900

4,4'-DDT 3.3 7,900

Aldrin 5 97

Alpha-BHC 20 480

Beta-BHC 36 360

Chlordane NS NS

cis-Chlordane 94 4,200

Delta-BHC 40 100,000

Dieldrin 5 200

Endosulfan I 2,400 TS 24,000 TS

Endosulfan II 2,400 TS 24,000 TS

Endosulfan sulfate 2,400 TS 24,000 TS

Endrin 14 11,000

Endrin ketone NS NS

Heptachlor 42 2,100

Heptachlor epoxide NS NS

Lindane 100 1,300

Methoxychlor NS NS

Toxaphene NS NS

trans-Chlordane NS NS

SB-6 (0-2) SB-6 (14-16) SB-7 (0-2) SB-7 (14-16) SB-8 (0-2) SB-8 (14-16) SB-9 (0-2) SB-9 (14-16) SB-10 (0-2)

L1510930-03 L1510930-04 L1510799-01 L1510799-02 L1510930-05 L1510930-06 L1511066-01 L1511066-02 L1511032-01

5/19/2015 5/19/2015 5/18/2015 5/18/2015 5/19/2015 5/19/2015 5/20/2015 5/20/2015 5/19/2015

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

19.4 J 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

37.9 U 39 U 37.3 U 33.2 U 37.4 U 34.7 U 38.5 U 37 U

19.4 J ND ND ND ND ND ND ND

1.82 U 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

0.693 J 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

8.72 3.5 U 2.58 J 3.07 U 3.43 U 2.99 U 2.41 J 3.34 U

1.82 U 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

0.756 U 0.777 U 0.761 U 0.683 U 0.762 U 0.664 U 0.767 U 0.743 U

1.82 U 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

22.3 15.2 U 14.8 U 13.3 U 14.9 U 13 U 15 U 14.5 U

1.54 J 2.33 U 2.28 U 2.05 U 2.29 U 1.99 U 2.3 U 2.23 U

1.82 U 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

1.13 U 1.16 U 1.14 U 1.02 U 1.14 U 0.997 U 1.15 U 1.11 U

1.82 U 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

1.82 U 1.86 U 1.83 U 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

0.756 U 0.777 U 0.761 U 0.683 U 0.762 U 0.664 U 0.767 U 0.743 U

0.756 U 0.777 U 0.761 U 0.683 U 0.762 U 0.664 U 0.767 U 0.743 U

1.82 U 1.86 U 1.96 PI 1.64 U 1.83 U 1.59 U 1.84 U 1.78 U

0.746 J 0.933 U 0.913 U 0.82 U 0.915 U 0.797 U 0.92 U 0.892 U

3.4 U 3.5 U 3.42 U 3.07 U 3.43 U 2.99 U 3.45 U 3.34 U

0.756 U 0.777 U 0.761 U 0.683 U 0.762 U 0.664 U 0.767 U 0.743 U

3.4 U 3.5 U 3.42 U 3.07 U 3.43 U 2.99 U 3.45 U 3.34 U

34 U 35 U 34.2 U 30.7 U 34.3 U 29.9 U 34.5 U 33.4 U

2.59 PI 2.33 U 2.28 U 2.05 U 2.29 U 1.99 U 2.3 U 2.23 U
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Table 1d

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Analytical Results

Polychlorinated Biphenyls & Pesticides

Client ID NYSDEC NYSDEC

Lab Sample ID Part 375 Part 375

Date Sampled Unrestricted Restricted

SCO Residential

SCO

Polychlorinated Biphenyls - µg/kg µg/kg µg/kg

Aroclor 1016 NS NS

Aroclor 1221 NS NS

Aroclor 1232 NS NS

Aroclor 1242 NS NS

Aroclor 1248 NS NS

Aroclor 1254 NS NS

Aroclor 1260 NS NS

Aroclor 1262 NS NS

Aroclor 1268 NS NS

PCBs, Total 100 1,000

Pesticides - µg/Kg µg/Kg µg/Kg

4,4'-DDD 3.3 13,000

4,4'-DDE 3.3 8,900

4,4'-DDT 3.3 7,900

Aldrin 5 97

Alpha-BHC 20 480

Beta-BHC 36 360

Chlordane NS NS

cis-Chlordane 94 4,200

Delta-BHC 40 100,000

Dieldrin 5 200

Endosulfan I 2,400 TS 24,000 TS

Endosulfan II 2,400 TS 24,000 TS

Endosulfan sulfate 2,400 TS 24,000 TS

Endrin 14 11,000

Endrin ketone NS NS

Heptachlor 42 2,100

Heptachlor epoxide NS NS

Lindane 100 1,300

Methoxychlor NS NS

Toxaphene NS NS

trans-Chlordane NS NS

SB-10 (0-2) SB-10 (14-16) SB-11 (0-2) SB-11 (11-13) SB-12 (0-2) SB-12 (4-6)

L1511032-01 L1511032-02 L1511032-03 L1511032-04 L1510799-03 L1510799-04

5/19/2015 5/19/2015 5/19/2015 5/19/2015 5/18/2015 5/18/2015

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 10.7 J 32.5 U 34.2 U 33.3 U

16.2 J 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

35.5 U 33 U 36.1 U 32.5 U 34.2 U 33.3 U

16.2 J ND 10.7 J ND ND ND

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

6.22 P 2.98 U 3.17 U 3.01 U 1.67 J 3.04 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

0.712 U 0.663 U 0.705 U 0.668 U 0.689 U 0.676 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

13.9 U 12.9 U 13.8 U 13 U 13.4 U 13.2 U

2.14 U 1.99 U 2.12 U 2 U 2.07 U 2.03 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

1.07 U 0.995 U 1.06 U 1 U 1.03 U 1.01 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

0.712 U 0.663 U 0.705 U 0.668 U 0.689 U 0.676 U

0.712 U 0.663 U 0.705 U 0.668 U 0.689 U 0.676 U

1.71 U 1.59 U 1.69 U 1.6 U 1.65 U 1.62 U

0.855 U 0.796 U 0.846 U 0.802 U 0.827 U 0.811 U

3.2 U 2.98 U 3.17 U 3.01 U 3.1 U 3.04 U

0.712 U 0.663 U 0.705 U 0.668 U 0.689 U 0.676 U

3.2 U 2.98 U 3.17 U 3.01 U 3.1 U 3.04 U

32 U 29.8 U 31.7 U 30.1 U 31 U 30.4 U

2.14 U 1.99 U 2.12 U 2 U 2.07 U 2.03 U
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Table 2a

The Crossing at Jamaica Station 
Queens, NY

Phase II Groundwater Analytical Results

Volatile Organic Compounds

Client ID NYSDEC MR-1 MR-4 MW-7 MW-9 TB20150519 TB20150520 TB20150521 TB20150522 TB20150619

Lab Sample ID Class GA L1513908-01 L1511228-06 L1510930-08 L1511228-05 L1510930-07 L1511066-03 L1511228-07 L1511389-03 L1513908-02

Date Sampled Ambient 6/18/2015 5/21/2015 5/19/2015 5/21/2015 5/18/2015 5/18/2015 5/14/2015 5/18/2015 6/18/2015

Standard

µg/L µg/L

1,1,1,2-Tetrachloroethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,1,1-Trichloroethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,1,2,2-Tetrachloroethane 5 0.14 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.14 U

1,1,2-Trichloroethane 1 0.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 0.5 U

1,1-Dichloroethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,1-Dichloroethene 5 0.14 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.14 U

1,1-Dichloropropene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2,3-Trichlorobenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2,3-Trichloropropane 0.04 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2,4,5-Tetramethylbenzene 5 0.65 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.65 U

1,2,4-Trichlorobenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2,4-Trimethylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2-Dibromo-3-chloropropane 0.04 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2-Dibromoethane 0.0006 0.65 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.65 U

1,2-Dichlorobenzene 3 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2-Dichloroethane 0.6 0.13 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.13 U

1,2-Dichloroethene, Total NS 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,2-Dichloropropane 1 0.13 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.13 U

1,3,5-Trimethylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,3-Dichlorobenzene 3 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,3-Dichloropropane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,3-Dichloropropene, Total 0.4 0.14 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.14 U

1,4-Dichlorobenzene 3 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

1,4-Dioxane NS 41 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 41 U

2,2-Dichloropropane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

2-Butanone 50 1.9 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1.9 U

2-Hexanone 50 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U

4-Methyl-2-pentanone NS 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U

Acetone 50 8.1 2.8 J 5 U 2.5 J 5 U 5 U 5.2 5 U 2 J

Acrylonitrile 5 1.5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1.5 U

Benzene 1 0.16 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.16 U

Bromobenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Bromochloromethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Bromodichloromethane 50 2.5 4.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.19 U

Bromoform 50 0.65 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.65 U

Bromomethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Carbon disulfide 60 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U

Carbon tetrachloride 5 0.13 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.13 U

Chlorobenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Chloroethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Chloroform 7 27 50 2.5 U 1.8 J 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Chloromethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

cis-1,2-Dichloroethene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

cis-1,3-Dichloropropene 0.4 TS 0.14 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.14 U

Dibromochloromethane 50 0.15 U 0.28 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.15 U

Dibromomethane 5 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U

Dichlorodifluoromethane 5 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U

Ethyl ether NS 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Ethylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Hexachlorobutadiene 0.5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Isopropylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Methyl tert butyl ether 10 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Methylene chloride 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Naphthalene 10 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

n-Butylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

n-Propylbenzene 5 1.7 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

o-Chlorotoluene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

o-Xylene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

p/m-Xylene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

p-Chlorotoluene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

p-Diethylbenzene NS 0.7 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.7 U

p-Ethyltoluene NS 0.7 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.7 U

p-Isopropyltoluene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

sec-Butylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Styrene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

tert-Butylbenzene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Tetrachloroethene 5 3.4 0.5 U 0.57 0.32 J 0.5 U 0.5 U 0.5 U 0.5 U 0.18 U

Toluene 5 1.2 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

trans-1,2-Dichloroethene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

trans-1,3-Dichloropropene 0.4 TS 0.16 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.16 U

trans-1,4-Dichloro-2-butene 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Trichloroethene 5 0.18 U 0.5 U 0.39 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.18 U

Trichlorofluoromethane 5 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U

Vinyl acetate NS 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1 U

Vinyl chloride 2 0.07 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.07 U

Xylenes, Total NS 0.7 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.7 U
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Table 2b

The Crossing at Jamaica Station 
Queens, NY

Phase II Groundwater Analytical Results

Semivolatile Organic Compounds

Client ID NYSDEC MR-1 MR-4 MW-7 MW-9

Lab Sample ID Class GA L1513908-01 L1511228-06 L1510930-08 L1511228-05

Date Sampled Ambient 6/18/2015 5/21/2015 5/19/2015 5/21/2015

Standard

µg/L µg/L

1,2,4,5-Tetrachlorobenzene 5 0.36 U 10 U 10 U 10 U

1,2,4-Trichlorobenzene 5 0.21 U 5 U 5 U 5 U

1,2-Dichlorobenzene 3 0.3 U 2 U 2 U 2 U

1,3-Dichlorobenzene 3 0.35 U 2 U 2 U 2 U

1,4-Dichlorobenzene 3 0.32 U 2 U 2 U 2 U

2,4,5-Trichlorophenol NS 0.75 U 5 U 5 U 5 U

2,4,6-Trichlorophenol NS 0.78 U 5 U 5 U 5 U

2,4-Dichlorophenol 5 0.56 U 5 U 5 U 5 U

2,4-Dimethylphenol 50 0.58 U 5 U 5 U 5 U

2,4-Dinitrophenol 10 1.4 U 20 U 20 U 20 U

2,4-Dinitrotoluene 5 1 U 5 U 5 U 5 U

2,6-Dinitrotoluene 5 0.89 U 5 U 5 U 5 U

2-Chloronaphthalene NS 0.07 U 0.2 U 0.2 U 0.2 U

2-Chlorophenol NS 0.58 U 0.72 J 2 U 2 U

2-Methylnaphthalene NS 0.06 U 0.2 U 0.2 U 0.1 J

2-Methylphenol NS 0.7 U 5 U 5 U 5 U

2-Nitroaniline 5 0.96 U 5 U 5 U 5 U

2-Nitrophenol NS 1 U 10 U 10 U 10 U

3,3'-Dichlorobenzidine 5 0.48 U 5 U 5 U 5 U

3-Methylphenol/4-Methylphenol NS 0.72 U 5 U 5 U 5 U

3-Nitroaniline 5 0.67 U 5 U 5 U 5 U

4,6-Dinitro-o-cresol NS 1.4 U 10 U 10 U 10 U

4-Bromophenyl phenyl ether NS 0.43 U 2 U 2 U 2 U

4-Chloroaniline 5 0.84 U 5 U 5 U 5 U

4-Chlorophenyl phenyl ether NS 0.36 U 2 U 2 U 2 U

4-Nitroaniline 5 0.83 U 5 U 5 U 5 U

4-Nitrophenol NS 1.1 U 10 U 10 U 10 U

Acenaphthene NS 0.06 U 0.2 U 0.2 U 0.07 J

Acenaphthylene NS 0.05 U 0.2 U 0.2 U 0.2 U

Acetophenone NS 0.43 U 4.2 J 5 U 5 U

Anthracene 50 0.06 U 0.2 U 0.2 U 0.25

Benzo(a)anthracene 0.002 0.06 U 0.2 U 0.2 U 0.2 U

Benzo(a)pyrene ND 0.07 U 0.2 U 0.2 U 0.2 U

Benzo(b)fluoranthene 0.002 0.07 U 0.2 U 0.2 U 0.2 U

Benzo(ghi)perylene NS 0.07 U 0.2 U 0.2 U 0.2 U

Benzo(k)fluoranthene 0.002 0.07 U 0.2 U 0.2 U 0.2 U

Benzoic Acid NS 1 U 7.7 J 50 U 8.7 J

Benzyl Alcohol NS 0.68 U 2 U 2 U 2 U

Biphenyl 5 0.24 U 2 U 2 U 2 U

Bis(2-chloroethoxy)methane 5 0.6 U 5 U 5 U 5 U

Bis(2-chloroethyl)ether 1 0.41 U 2 U 2 U 2 U

Bis(2-chloroisopropyl)ether 5 0.6 U 2 U 2 U 2 U

Bis(2-Ethylhexyl)phthalate 5 1.8 J 4.5 3 U 3.4

Butyl benzyl phthalate 50 1.1 U 5 U 5 U 5 U

Carbazole NS 0.37 U 2 U 2 U 2 U

Chrysene 0.002 0.05 U 0.2 U 0.2 U 0.2 U

Dibenzo(a,h)anthracene NS 0.07 U 0.2 U 0.2 U 0.2 U

Dibenzofuran NS 0.22 U 2 U 2 U 2 U

Diethyl phthalate 50 0.39 U 5 U 5 U 0.6 J

Dimethyl phthalate 50 0.33 U 5 U 5 U 5 U

Di-n-butylphthalate 50 0.77 U 5 U 5 U 1.5 J

Di-n-octylphthalate 50 1.2 U 5 U 5 U 5 U

Fluoranthene 50 0.04 U 0.2 U 0.2 U 0.29

Fluorene 50 0.06 U 0.2 U 0.2 U 0.46

Hexachlorobenzene 0.04 0.01 U 0.8 U 0.8 U 0.8 U

Hexachlorobutadiene 0.5 0.07 U 0.5 U 0.5 U 0.5 U

Hexachlorocyclopentadiene 5 0.58 U 20 U 20 U 20 U

Hexachloroethane 5 0.07 U 0.8 U 0.8 U 0.8 U

Indeno(1,2,3-cd)Pyrene 0.002 0.08 U 0.2 U 0.2 U 0.2 U

Isophorone 50 0.79 U 5 U 5 U 5 U

Naphthalene 10 0.06 U 0.44 0.2 U 0.11 J

Nitrobenzene 0.4 0.4 U 2 U 2 U 2 U

NitrosoDiPhenylAmine(NDPA)/DPA 50 0.34 U 2 U 2 U 2 U

n-Nitrosodi-n-propylamine NS 0.64 U 5 U 5 U 5 U

P-Chloro-M-Cresol NS 0.54 U 2 U 2 U 2 U

Pentachlorophenol NS 0.19 U 0.8 U 0.8 U 0.8 U

Phenanthrene 50 0.06 U 0.2 U 0.2 U 2

Phenol NS 0.27 U 0.82 J 5 U 5 U

Pyrene 50 0.06 U 0.2 U 0.2 U 0.26
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Table 2c

The Crossing at Jamaica Station 
Queens, NY

Phase II Groundwater Analytical Results

Metals - Total & Dissolved

Client ID NYSDEC MR-1 MR-4 MR-4 MW-7 MW-9 MW-9

Lab Sample ID Class GA L1513908-01 L1511228-06 L1511228-06 R1 L1510930-08 L1511228-05 L1511228-05 R1

Date Sampled Ambient 6/18/2015 5/21/2015 5/21/2015 5/19/2015 5/21/2015 5/21/2015

Dilution Standard 1 1/20 † 1 1/20 † 1/20 † 1

Total Metals - µg/L µg/L

Aluminum NS 32 1,100 NA 23 141 NA

Antimony 3 0.1 U 0.6 J NA 0.1 J 0.2 J NA

Arsenic 25 0.4 J 0.9 NA 0.5 U 0.1 J NA

Barium 1,000 35.5 32.3 NA 56.3 43.5 NA

Beryllium 3 0.2 U 0.5 U NA 0.5 U 0.5 U NA

Cadmium 5 0.1 U 0.1 J NA 0.2 U 0.2 U NA

Calcium NS 26,100 30,400 NA 30,700 37,200 NA

Chromium 50 1.1 J 26.7 NA 0.7 J 1.6 NA

Cobalt NS 1.9 1.1 NA 4 3.1 NA

Copper 200 0.9 J 12.1 NA 0.4 J 0.8 J NA

Iron 300 508 2,320 NA 101 438 NA

Lead 25 0.1 U 13 NA 1 U 0.3 J NA

Magnesium 35,000 4,590 2,070 NA 8,740 5,400 NA

Manganese 500 275.4 85.9 NA 675.8 781.4 NA

Mercury 0.7 0.06 U 0.2 U NA 0.07 J 0.08 J NA

Nickel 100 3.7 4.8 NA 4.1 5.2 NA

Potassium NS 1,200 1,690 NA 3,300 4,540 NA

Selenium 10 1 U 5 U NA 5 U 5 U NA

Silver 50 0.1 U 0.4 U NA 0.4 U 0.4 U NA

Sodium 20,000 23,000 12,200 NA 164,000 119,000 NA

Thallium 0.5 0.1 U 0.5 U NA 0.5 U 0.5 U NA

Vanadium NS 0.6 U 4 J NA 5 U 5 U NA

Zinc 2,000 6.2 J 218.2 NA 10 U 5.2 J NA

Dissolved Metals - Westborough Lab µg/L

Aluminum NS 12 NA 107 5 J NA 6.71 J

Antimony 3 0.1 U NA 2.12 J 1.3 J NA 5.58 J

Arsenic 25 0.3 J NA 0.68 0.1 J NA 0.12 J

Barium 1,000 33.1 NA 12.55 55.6 NA 41.09

Beryllium 3 0.2 U NA 0.5 U 0.5 U NA 0.5 U

Cadmium 5 0.1 U NA 0.2 U 0.2 U NA 0.2 U

Calcium NS 23,700 NA 24,900 34200 NA 36,800

Chromium 50 0.8 J NA 20.38 0.7 J NA 0.5 J

Cobalt NS 1.5 NA 0.5 U 4.1 NA 2.74

Copper 200 0.3 J NA 3.12 0.7 J NA 0.33 J

Iron 300 363 NA 37 J 42 J NA 50 U

Lead 25 0.1 U NA 0.63 J 1 U NA 1 U

Magnesium 35,000 4,300 NA 214 8,960 NA 5,670

Manganese 500 247.7 NA 1.35 621.1 NA 740.2

Mercury 0.7 0.06 U NA 0.2 U 0.08 J NA 0.2 U

Nickel 100 3.1 NA 0.16 J 5.9 NA 5.14

Potassium NS 1,110 NA 1,110 3390 NA 4,410

Selenium 10 1 U NA 5 U 5 U NA 5 U

Silver 50 0.1 U NA 0.4 U 0.4 U NA 0.4 U

Sodium 20,000 21,400 NA 11,400 148,000 NA 119,000

Thallium 0.5 0.1 U NA 0.5 U 0.5 U NA 0.5 U

Vanadium NS 0.6 U NA 1.7 J 5 U NA 5 U

Zinc 2,000 3.1 J NA 2.66 J 10 U NA 8.57 J

† Dilution factor varies.
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Table 2d

The Crossing at Jamaica Station 
Queens, NY

Phase II Groundwater Analytical Results

Polychlorinated Biphenyls & Pesticides

Client ID NYSDEC MR-1 MR-4 MW-7 MW-9

Lab Sample ID Class GA L1513908-01 L1511228-06 L1510930-08 L1511228-05

Date Sampled Ambient 6/18/2015 5/21/2015 5/19/2015 5/21/2015

Standard

Polychlorinated Biphenyls - µg/L µg/L

Aroclor 1016 NS 0.055 U 0.083 U 0.083 U 0.083 U

Aroclor 1221 NS 0.053 U 0.083 U 0.083 U 0.083 U

Aroclor 1232 NS 0.031 U 0.083 U 0.083 U 0.083 U

Aroclor 1242 NS 0.06 U 0.083 U 0.083 U 0.083 U

Aroclor 1248 NS 0.051 U 0.083 U 0.083 U 0.083 U

Aroclor 1254 NS 0.034 U 0.083 U 0.083 U 0.083 U

Aroclor 1260 NS 0.032 U 0.083 U 0.083 U 0.083 U

Aroclor 1262 NS 0.029 U 0.083 U 0.083 U 0.083 U

Aroclor 1268 NS 0.038 U 0.083 U 0.083 U 0.083 U

PCBs, Total 0.09 0.029 U ND ND ND

Pesticides - µg/L µg/L

4,4'-DDD 0.3 0.005 U 0.04 U 0.04 U 0.04 U

4,4'-DDE 0.2 0.004 U 0.04 U 0.04 U 0.04 U

4,4'-DDT 0.2 0.004 U 0.04 U 0.04 U 0.04 U

Aldrin ND 0.002 U 0.02 U 0.02 U 0.02 U

Alpha-BHC 0.01 0.004 U 0.02 U 0.02 U 0.02 U

Beta-BHC 0.04 0.006 U 0.02 U 0.02 U 0.02 U

Chlordane 0.05 0.046 U 0.2 U 0.187 J 0.2 U

cis-Chlordane NS 0.007 U 0.02 U 0.02 U 0.02 U

Delta-BHC 0.04 0.005 U 0.02 U 0.02 U 0.02 U

Dieldrin 0.004 0.004 U 0.04 U 0.04 U 0.04 U

Endosulfan I NS 0.003 U 0.02 U 0.02 U 0.02 U

Endosulfan II NS 0.005 U 0.04 U 0.04 U 0.04 U

Endosulfan sulfate NS 0.005 U 0.04 U 0.04 U 0.04 U

Endrin ND 0.004 U 0.04 U 0.04 U 0.04 U

Endrin ketone 5 0.005 U 0.04 U 0.04 U 0.04 U

Heptachlor 0.04 0.003 U 0.02 U 0.02 U 0.02 U

Heptachlor epoxide 0.03 0.004 U 0.02 U 0.02 U 0.02 U

Lindane 0.05 0.004 U 0.02 U 0.02 U 0.02 U

Methoxychlor 35 0.007 U 0.2 U 0.2 U 0.2 U

Toxaphene 0.06 0.063 U 0.2 U 0.2 U 0.2 U

trans-Chlordane NS 0.006 U 0.02 U 0.02 U 0.02 U
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Table 3

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Vapor Analytical Results

Volatile Organic Compounds

Client ID NYSDOH 2006 NYSDOH 2003 EPA 2001 SV-2 SV-3 SV-5 SV-6 SV-8 SV-9

Date Sampled Soil Vapor Soil Vapor BASE L1511404-01 L1511404-02 L1511404-03 L1511072-01 L1511072-02 L1511072-06

Lab Sample ID Intrusion Indoor 90th 5/21/2015 5/21/2015 5/22/2015 5/19/2015 5/19/2015 5/20/2015

Dilution Air Guideline Upper Fence percentile 1 2 1 1 1

Value Indoor

µg/m
3

µg/m
3

µg/m
3

µg/m
3

1,1,1-Trichloroethane NS 2.5 20.6 1.09 U 2.18 U 1.09 U 1.09 U 1.09 U

1,1,2,2-Tetrachloroethane NS 0.4 NS 1.37 U 2.75 U 1.37 U 1.37 U 1.37 U

1,1,2-Trichloroethane NS 0.4 <1.5 1.09 U 2.18 U 1.09 U 1.09 U 1.09 U

1,1-Dichloroethane NS 0.4 <0.7 0.809 U 1.62 U 0.809 U 0.809 U 0.809 U

1,1-Dichloroethene NS 0.4 <1.4 0.793 U 1.59 U 0.793 U 0.793 U 0.793 U

1,2,4-Trichlorobenzene NS 0.5 <6.8 1.48 U 2.97 U 1.48 U 1.48 U 1.48 U

1,2,4-Trimethylbenzene NS 9.8 9.5 16.2 12 24 12 11.8

1,2-Dibromoethane NS 0.4 <1.5 1.54 U 3.07 U 1.54 U 1.54 U 1.54 U

1,2-Dichlorobenzene NS 0.5 <1.2 1.2 U 2.4 U 1.2 U 1.2 U 1.2 U

1,2-Dichloroethane NS 0.4 <0.9 0.809 U 1.62 U 0.809 U 0.809 U 0.809 U

1,2-Dichloropropane NS 0.4 <1.6 0.924 U 1.85 U 0.924 U 0.924 U 0.924 U

1,3,5-Trimethylbenzene NS 3.9 3.7 4.97 3.78 9.54 3.35 3.23

1,3-Butadiene NS NS <3.0 7.83 10.2 0.695 1.59 6.48

1,3-Dichlorobenzene NS 0.5 <2.4 1.2 U 2.4 U 1.2 U 1.2 U 1.2 U

1,4-Dichlorobenzene NS 1.2 5.5 1.2 U 2.4 U 1.2 U 1.2 U 1.2 U

1,4-Dioxane NS NS NS 0.721 U 1.44 U 0.721 U 0.721 U 0.721 U

2,2,4-Trimethylpentane NS 5 NS 23 7.71 0.934 U 0.934 U 0.934 U

2-Butanone NS 16 12 49 84.3 4.75 3.95 7.93

2-Hexanone NS NS NS 5.57 5.94 0.82 U 0.82 U 0.82 U

3-Chloropropene NS NS NS 0.626 U 1.25 U 0.626 U 0.626 U 0.626 U

4-Ethyltoluene NS NS 3.6 8.11 5.7 7.08 5.85 5.8

4-Methyl-2-pentanone NS NS 6 7.42 5.86 2.05 U 2.05 U 2.05 U

Acetone NS 115 98.9 589 1190 23.4 242 121

Benzene NS 13 9.4 31.6 35.5 6.23 4.06 7.25

Benzyl chloride NS NS <6.8 1.04 U 2.07 U 1.04 U 1.04 U 1.04 U

Bromodichloromethane NS NS NS 1.34 U 2.68 U 1.34 U 1.34 U 1.34 U

Bromoform NS NS NS 2.07 U 4.14 U 2.07 U 2.07 U 2.07 U

Bromomethane NS 0.5 <1.7 0.777 U 1.55 U 0.777 U 0.777 U 0.777 U

Carbon disulfide NS NS 4.2 9.31 5.76 15.4 7.32 77.5

Carbon tetrachloride NS 1.3 <1.3 1.26 U 2.52 U 1.26 U 1.26 U 1.26 U

Chlorobenzene NS 0.4 <0.9 0.921 U 1.84 U 0.921 U 0.921 U 0.921 U

Chloroethane NS 0.4 <1.1 0.528 U 1.06 U 0.528 U 0.528 U 0.528 U

Chloroform NS 1.2 1.1 0.977 U 1.95 U 3.01 1.36 8.55

Chloromethane NS 4.2 3.7 0.483 0.826 U 0.413 U 0.413 U 0.655

cis-1,2-Dichloroethene NS 0.4 <1.9 0.793 U 1.59 U 0.793 U 0.793 U 0.793 U

cis-1,3-Dichloropropene NS 0.4 <2.3 0.908 U 1.82 U 0.908 U 0.908 U 0.908 U

Cyclohexane NS 6.3 NS 12.9 8.78 13.7 2.42 9.64

Dibromochloromethane NS NS NS 1.7 U 3.41 U 1.7 U 1.7 U 1.7 U

Dichlorodifluoromethane NS 10 16.5 1.37 2.45 2.09 2.15 3.09

Ethanol NS 1300 210 228 236 31.7 4.71 U 8.12

Ethyl Acetate NS NS 5.4 3.38 6.52 1.8 U 7.21 6.74

Ethylbenzene NS 6.4 5.7 30.7 26.3 16.9 17.2 16.5

Freon-113 NS 2.5 3.5 1.53 U 3.07 U 1.53 U 1.53 U 1.53 U

Freon-114 NS 0.4 NS 1.4 U 2.8 U 1.4 U 1.4 U 1.4 U

Heptane NS NS NS 25.9 23.1 39.6 5.86 9.38

Hexachlorobutadiene NS 0.5 <6.8 2.13 U 4.27 U 2.13 U 2.13 U 2.13 U

Isopropanol NS NS 250 3.98 5.36 2.21 1.3 2.78

Methyl tert butyl ether NS 14 11.5 0.721 U 1.44 U 1.45 0.721 U 0.721 U

Methylene chloride 60 16 10 1.74 U 17.3 1.74 U 2.2 13.7

n-Hexane NS 14 10.2 45.8 42.6 45.8 5.18 10.2

o-Xylene NS 7.1 7.9 28.5 23.4 19.3 21.1 20.1

p/m-Xylene NS 11 22.2 107 93 51.7 67.3 63.4

Styrene NS 1.4 1.9 1.42 1.7 U 0.852 U 0.903 0.941

Tertiary butyl Alcohol NS NS NS 11.7 15.2 2.75 4.43 1.7

Tetrachloroethene 30 2.5 15.9 5.26 3.53 14 21.8 24.1

Tetrahydrofuran NS 0.8 NS 1.47 U 2.95 U 1.47 U 1.47 U 1.47 U

Toluene NS 57 43 206 220 44.1 73.1 69

trans-1,2-Dichloroethene NS NS NS 0.793 U 1.59 U 0.793 U 0.793 U 0.793 U

trans-1,3-Dichloropropene NS NS <1.3 0.908 U 1.82 U 0.908 U 0.908 U 0.908 U

Trichloroethene 2 0.5 4.2 1.07 U 2.15 U 10.3 5.23 3.92

Trichlorofluoromethane NS 12 18.1 1.57 2.25 U 1.82 2.21 7.08

Vinyl bromide NS NS NS 0.874 U 1.75 U 0.874 U 0.874 U 0.874 U

Vinyl chloride NS 0.4 <1.9 0.511 U 1.02 U 0.511 U 0.511 U 0.511 U
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Table 3

The Crossing at Jamaica Station 
Queens, NY

Phase II Soil Vapor Analytical Results

Volatile Organic Compounds

Client ID NYSDOH 2006 NYSDOH 2003 EPA 2001

Date Sampled Soil Vapor Soil Vapor BASE

Lab Sample ID Intrusion Indoor 90th

Dilution Air Guideline Upper Fence percentile

Value Indoor

µg/m
3

µg/m
3

µg/m
3

µg/m
3

1,1,1-Trichloroethane NS 2.5 20.6

1,1,2,2-Tetrachloroethane NS 0.4 NS

1,1,2-Trichloroethane NS 0.4 <1.5

1,1-Dichloroethane NS 0.4 <0.7

1,1-Dichloroethene NS 0.4 <1.4

1,2,4-Trichlorobenzene NS 0.5 <6.8

1,2,4-Trimethylbenzene NS 9.8 9.5

1,2-Dibromoethane NS 0.4 <1.5

1,2-Dichlorobenzene NS 0.5 <1.2

1,2-Dichloroethane NS 0.4 <0.9

1,2-Dichloropropane NS 0.4 <1.6

1,3,5-Trimethylbenzene NS 3.9 3.7

1,3-Butadiene NS NS <3.0

1,3-Dichlorobenzene NS 0.5 <2.4

1,4-Dichlorobenzene NS 1.2 5.5

1,4-Dioxane NS NS NS

2,2,4-Trimethylpentane NS 5 NS

2-Butanone NS 16 12

2-Hexanone NS NS NS

3-Chloropropene NS NS NS

4-Ethyltoluene NS NS 3.6

4-Methyl-2-pentanone NS NS 6

Acetone NS 115 98.9

Benzene NS 13 9.4

Benzyl chloride NS NS <6.8

Bromodichloromethane NS NS NS

Bromoform NS NS NS

Bromomethane NS 0.5 <1.7

Carbon disulfide NS NS 4.2

Carbon tetrachloride NS 1.3 <1.3

Chlorobenzene NS 0.4 <0.9

Chloroethane NS 0.4 <1.1

Chloroform NS 1.2 1.1

Chloromethane NS 4.2 3.7

cis-1,2-Dichloroethene NS 0.4 <1.9

cis-1,3-Dichloropropene NS 0.4 <2.3

Cyclohexane NS 6.3 NS

Dibromochloromethane NS NS NS

Dichlorodifluoromethane NS 10 16.5

Ethanol NS 1300 210

Ethyl Acetate NS NS 5.4

Ethylbenzene NS 6.4 5.7

Freon-113 NS 2.5 3.5

Freon-114 NS 0.4 NS

Heptane NS NS NS

Hexachlorobutadiene NS 0.5 <6.8

Isopropanol NS NS 250

Methyl tert butyl ether NS 14 11.5

Methylene chloride 60 16 10

n-Hexane NS 14 10.2

o-Xylene NS 7.1 7.9

p/m-Xylene NS 11 22.2

Styrene NS 1.4 1.9

Tertiary butyl Alcohol NS NS NS

Tetrachloroethene 30 2.5 15.9

Tetrahydrofuran NS 0.8 NS

Toluene NS 57 43

trans-1,2-Dichloroethene NS NS NS

trans-1,3-Dichloropropene NS NS <1.3

Trichloroethene 2 0.5 4.2

Trichlorofluoromethane NS 12 18.1

Vinyl bromide NS NS NS

Vinyl chloride NS 0.4 <1.9

SV-9 SV-10 SV-11 SV-12

L1511072-06 L1511072-03 L1511072-04 L1511072-05

5/20/2015 5/20/2015 5/20/2015 5/19/2015

1 1 1 1

3.38 1.09 U 2.62 1.09 U

1.37 U 1.37 U 1.37 U 1.37 U

1.09 U 1.09 U 1.09 U 1.09 U

0.809 U 0.809 U 0.809 U 0.809 U

0.793 U 0.793 U 0.793 U 0.793 U

1.48 U 1.48 U 1.48 U 1.48 U

57.5 14.9 17.5 17.3

1.54 U 1.54 U 1.54 U 1.54 U

1.2 U 1.2 U 1.2 U 1.2 U

0.809 U 0.809 U 0.809 U 0.809 U

0.924 U 0.924 U 0.924 U 0.924 U

18.5 3.92 4.71 4.14

9.58 0.442 U 3.74 0.442 U

1.2 U 1.2 U 1.2 U 1.2 U

1.2 U 1.2 U 1.36 1.2 U

0.721 U 0.721 U 0.721 U 0.721 U

0.934 U 0.934 U 50.9 0.934 U

29.5 3.48 43.1 2.89

3.24 0.82 U 5.08 0.82 U

0.626 U 0.626 U 0.626 U 0.626 U

15.1 6.93 7.03 6.49

2.11 2.05 U 4.05 2.05 U

378 23.8 392 48

10.3 4.44 36.1 1.76

1.04 U 1.04 U 1.04 U 1.04 U

1.34 U 1.34 U 1.34 U 1.34 U

2.07 U 2.07 U 2.07 U 2.07 U

0.777 U 0.777 U 0.777 U 0.777 U

7.19 0.909 2.68 0.666

1.26 U 1.26 U 1.26 U 1.26 U

0.921 U 0.921 U 0.921 U 0.921 U

0.528 U 0.528 U 0.528 U 0.528 U

34.5 23 8.2 4.1

0.413 U 0.413 U 0.413 U 0.413 U

0.793 U 0.793 U 0.793 U 0.793 U

0.908 U 0.908 U 0.908 U 0.908 U

3.82 1.13 35.8 0.688 U

1.7 U 1.7 U 1.7 U 1.7 U

3.24 2.52 1.3 2.71

45.6 18.8 322 128

4.36 11.9 5.37 1.8 U

18 18.2 23.6 9.16

1.53 U 1.53 U 4.02 1.53 U

1.4 U 1.4 U 1.4 U 1.4 U

12.8 7.62 41.4 2.29

2.13 U 2.13 U 2.13 U 2.13 U

3.32 4.45 17.4 1.24

0.721 U 0.721 U 0.721 U 0.721 U

1.74 U 30.9 1.74 U 1.74 U

17.6 7.47 119 1.9

25.9 22.6 25.6 13.6

67.3 72.1 76.4 39.7

1.25 1.01 1.46 0.852 U

4.09 2.26 7.76 3.12

21.8 14.2 19.5 219

1.47 U 1.47 U 1.47 U 1.47 U

75.7 80.3 150 28

0.793 U 0.793 U 0.793 U 0.793 U

0.908 U 0.908 U 0.908 U 0.908 U

1.67 1.07 U 1.07 U 7.63

7.02 3.1 3.29 1.96

0.874 U 0.874 U 0.874 U 0.874 U

0.511 U 0.511 U 0.511 U 0.511 U
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Tables 1-9

The Crossing at Jamaica Station 
Queens, NY

Phase II Analytical Results

Notes

GENERAL

NS : No cleanup objective listed.

ND : No Detect

U : The analyte was not detected at the indicated concentration.

NA : Not analyzed

J :  The concentration given is an estimated value.

P : The RPD between the results for the two columns exceeds the method-specific criteria.

I : The lower value for the two columns has been reported due to obvious interference.

SOIL

Exceedences of Part 375 Unrestricted Soil Cleanup Objectives are highlighted in bold font.

Exceedences of Part 375 Restricted Residential Soil Cleanup Objectives are highlighted in gray.

Part 375 Soil 

Cleanup 

Objectives

:

µg/kg :

mg/kg : milligrams per kilogram = parts per million (ppm)

GROUNDWATER

Exceedences of NYSDEC Class GA Ambient Standards are highlighted in bold font.

µg/L : micrograms per Liter = parts per billion (ppb)

SOIL VAPOR

Exceedences of NYSDOH Soil Vapor Intrusion Air Guidance Values are highlighted in bold font.

NYSDOH

Soil Vapor

Intrusion

Air Guidance

Value

:

NYSDOH 2003

Soil Vapor

Indoor

Upper Fence

:

EPA 2001

BASE

90th

percentile

:

µg/m
3

: micrograms per cubic meter of air

NYSDEC                                    

Class GA                              

Ambient 

Standard

:

New York State Department of Environmental Conservation Technical and Operational 

Guidance Series (1.1.1): Class GA Ambient Water Quality Standards and Guidance Values 

and Groundwater Effluent Limitations.

Soil Clean-up Objectives listed in NYSDEC (New York State Department of Environmental 

Conservation) "Part 375" Regulations (6 NYCRR Part 375).

NYSDOH Air Guideline Values (AGVs) presented in the Final Guidance for Evaluating Soil Vapor 

Intrusion in the State of New York, dated October 2006 (“NYSDOH Vapor Intrusion Guidance 

Document”).

Upper fence indoor air values from "Table C1. NYSDOH 2003: Study of Volatile Organic 

Chemicals in Air of Fuel Oil Heated Homes", published in the NYSDOH Soil Vapor Intrusion 

Guidance Document, Appendix C” (October 2006).

90th Percentile indoor air values from “Table C-2. EPA 2001: Building Assessment and Survey 

Evaluation (BASE) Database, SUMMA canister method”, published in the NYSDOH Soil Vapor 

Intrusion Guidance Document, Appendix C” (October 2006).

micrograms per kilogram = parts per billion (ppb)
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1.0 PURPOSE 

The purpose of this Construction Phase Environmental Health and Safety Plan (CHASP) is to assign 

responsibilities, establish personnel protection standards and mandatory safety practices and procedures, 

and provide for contingencies that may arise during construction at the project Site. The CHASP is 

intended to minimize health and safety risks resulting from the known and potential presence of 

hazardous materials on the Site.  

This plan is not designed to address potential geotechnical, mechanical, or structural safety concerns, nor 

to supersede or replace any OSHA regulation and/or local and state construction codes or regulations.  

 

2.0 APPLICABILITY 

Work subject to this CHASP includes activities that disturb the existing soil on-site. The contractors and 

their subcontractors involved in the construction project will provide a copy of this CHASP to their 

employees whose work involves any potential exposure to the on-site chemical hazards, and will 

complete all work in accordance with this CHASP.  All work outlined within the CHASP is subject to the 

Remedial Action Work Plan (RAWP) developed for the Site. 

 

3.0 SITE DESCRIPTION 

3.1 General Information 

The Crossing at Jamaica Station Site is located in the Jamaica Section of Queens, New York and 

is identified as Block 9998, Lots 83, 86, 87, 88, 89, 90, 91, 93, 94, 95, and 101 on the New York 

City Tax Map.  The Site is 58,000 square feet and comprises a mix of commercial, religious, and 

residential buildings, two vacant garages, and asphalt-paved lots.  The Site is abutted to the north 

by Archer Avenue, to the east by a commercial building, to the south by the Long Island Rail 

Road (LIRR), and to the west by Sutphin Boulevard.  Metropolitan Transportation Authority 

(MTA) subway tunnels run under Archer Avenue and Sutphin Boulevard.   

The proposed development consists of demolition of the existing buildings followed by 

construction of two mixed-use buildings.  Construction of cellars will require excavation to 

approximately sixteen feet below grade.  The buildings will occupy the entire Site and will 

include cellar-level parking areas, mechanical/utility space, and some limited commercial use, 

first-floor commercial space, and affordable housing above.  As part of development, the Site lots 

are expected to be merged into two lot numbers yet to be determined. Architectural drawings of 

the proposed redevelopment are included in Appendix A of the RAP.   

Excavation of soil for the new building foundation will be completed to a depth of 16 feet below 

grade.  It is estimated that approximately 34,000 cubic yards of soil will require excavation and 

off-site disposal during the foundation excavation.   

3.2 Hazard Potential 

A Remedial Investigation (RI) was performed by AKRF, Inc. (AKRF) and a Phase I 

Environmental Site Assessment was performed previously by others at the Site to compile and 

evaluate data and information necessary to develop this CHASP.  Significant findings of the RI 

which are pertinent to the development activities proposed for the Site include the following:   
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 Soil/fill samples collected during the RI showed that no volatile organic compounds (VOCs) 

were detected above the New York State Department of Environmental Conservation’s 

(NYSDEC’s) Unrestricted Use Soil Cleanup Objectives (UUSCOs).  Semivolatile organic 

compounds (SVOCs) exceeded the UUSCOs and/or Restricted Residential Soil Cleanup 

Objectives (RRSCOs) in 3 of the 22 soil samples [SB-5 (0-2), SB-6 (0-2), and SB-10 (0-2)], 

which is likely attributable to shallow fill materials rather than a release. These exceedances 

were polycyclic aromatic hydrocarbons (PAHs), which are a class of compounds that, 

although present in some petroleum products, are commonly associated with coal ash and 

other combustion products that are ubiquitous in urban fill material.  Select metals, 

polychlorinated biphenyls (PCBs) and pesticides were detected, but at levels below their 

UUSCOs and RRSCOs.   

 Groundwater samples collected during the RI showed one VOC, chloroform, detected in 

groundwater samples MR-1 and MR-4 at concentrations of 27 and 50 micrograms per liter 

(µg/L), respectively, above the NYSDEC Class GA Ambient Water Quality Standard 

(AWQS) of 7 µg/L. No SVOCs were detected in the four groundwater samples above Class 

GA standards.  Three naturally occurring metals (iron, manganese, and sodium) were 

detected above Class GA standards in one or more of the total groundwater samples.  Two of 

these metals (manganese and sodium) were also detected above Class GA standards in one or 

more of the dissolved groundwater samples. Antimony slightly exceeded its class GA 

standard in the dissolved metals analysis. The metals analysis findings are typical of 

groundwater quality in Queens and do not appear to be related to a release at the Site. No 

PCBs were detected in the groundwater samples. One pesticide, chlordane, was detected in 

one groundwater sample at an estimated concentration of 0.187 µg/L, above the Class GA 

Standard of 0.05 µg/L.   

 Soil vapor sample analytical results indicated that tetrachloroethene (PCE) exceeded the 

NYSDOH Air Guideline Value (AGV) of 30 micrograms per cubic meter (µg/m3) in soil 

vapor sample SV-12 with a concentration of 219 µg/m3.  Trichloroethene (TCE) exceeded 

the AGV of 5 µg/m3 in soil vapor samples SB-5, SV-6, and SV-12 with a concentrations of 

7.63 µg/m3, 10.3 µg/m3, and 5.23 µg/m3, respectively. Methylene chloride was detected at 

low level concentrations in 4 of the soil vapor samples, but at levels below its AGV of 60 

µg/m3. These detections are not uncommon in commercial/industrial areas. Given that the 

same compounds were not detected at appreciable levels in Site soil or groundwater, these 

detections do not appear likely to have originated at the Site.    

3.3 Hazard Evaluation 

The most likely routes of exposure are breathing of volatile and semi-volatile compounds or 

particulate-laden air released during soil disturbing activities, dermal contact, and accidental 
ingestion. Appendix A includes specific health effects from chemicals present or potentially 

present on-site. Although some of the chemicals of concern listed in the sections below were not 

detected during the subsurface investigations, they are included here as a precaution. The 
remaining sections of this CHASP address procedures (including training, air monitoring, work 

practices and emergency response) to reduce the potential for unnecessary and unacceptable 
exposure to these contaminants.  

The potential adverse health effects from these contaminants are diverse. Many of these 
compounds are known or suspected to result in chronic illness from long-term exposures. 

However, due to the limited nature of the proposed construction, only acute effects are a potential 
concern. 
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This CHASP addresses potential environmental hazards from the presence of hazardous 

materials. It is not intended to address the normal hazards of construction work, which are 

separately covered by OSHA regulations and/or local and state construction codes and 

regulations. 

3.3.1 Hazards of Concern 

Check all that apply 

(x) Organic Chemicals (x) Inorganic Chemicals (  ) Radiological 

(  ) Biological (  ) Explosive/Flammable  (  ) Oxygen Deficient Atm. 

(x) Heat Stress (x) Cold Stress (  ) Other 

Comments:   No personnel are permitted to enter permit confined spaces 

3.3.2 Physical Characteristics 

Check all that apply 

(x) Liquid (x) Solid (  ) Sludge  

(x) Vapors (  ) Unknown (  ) Other  

3.3.3 Hazardous Materials 

Check all that apply 

Chemicals  Solids Sludges Solvents Oils Other 
(  ) Acids ( ) Ash  (  ) Paints ( ) Halogens (  ) Transformer (  ) Lab 

(  ) Caustics (  ) Asbestos (  ) Metals (x) Petroleum (  ) Other DF (  ) Pharm. 

(x) Pesticides (  ) Tailings (  ) POTW (  ) Other (  ) Motor or 

Hydraulic Oil 

(  ) Hospital 

(  ) Petroleum (x) Other: 

Fill Material 

( ) Other – Tars 

& Other NAPL 

 (  ) Gasoline (  ) Rad. 

(  ) Inks    (x) Fuel Oil (  ) MGP  

(  ) PCBs     (  ) Mold 

(x) Metals     (  ) Cyanide 

(x) Other:  

VOCs & SVOCs 
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3.3.4 Known and Suspect Chemicals of Concern  

 

Chemicals REL/PEL/STEL (ppm) Health Hazards 

Antimony 

 

REL = 0.5 mg/m3 

PEL = 0.5 mg/m3 

 Irritation eyes, skin, nose, throat, mouth; cough; dizziness; 

headache; nausea, vomiting, diarrhea; stomach cramps; insomnia; 

anorexia; unable to smell properly. 

Benzene 
REL = 0.5 mg/m3 

PEL = 0.5 mg/m3 

Irritation eyes, skin, nose, respiratory system; dizziness; headache, 

nausea, staggered gait; anorexia, lassitude (weakness, exhaustion); 

dermatitis; bone marrow depression; [potential occupational 

carcinogen]. 

Chloroform 
REL = 2 ppm 

PEL = 50 ppm 

Irritation eyes, skin; dizziness, mental dullness, nausea, confusion; 

headache, lassitude (weakness, exhaustion); anesthesia; enlarged 

liver; [potential occupational carcinogen]. 

Chrysene 
REL = 0.1 mg/m3 

PEL = 0.2 ppm 
Dermatitis, bronchitis, [potential occupational carcinogen]. 

Ethyl benzene 
REL = 100 ppm 

PEL = 100 ppm 

Irritation eyes, skin, mucous membrane; headache; dermatitis; 

narcosis, coma. 

Iron 
REL = 5 mg/m3 

PEL = 10 ppm 

Benign pneumoconiosis with X-ray shadows indistinguishable from 

fibrotic pneumoconiosis (siderosis). 

Sodium REL = 5 mg/m3 Irritation eyes, skin, mucous membrane. 

Fuel Oil 
REL = 350 mg/m3 

PEL = 400 ppm 

Nausea, irritation – eyes, hypertension, headache, light-headedness, 

loss of appetite, poor coordination; long-term exposure – kidney 

damage, blood clotting problems; potential carcinogen. 

Manganese 
REL = 0.05 mg/m3 

PEL = 0.05 mg/m3 

Manganism; asthenia, insomnia, mental confusion; metal fume fever: 

dry throat, cough, chest tightness, dyspnea (breathing difficulty), 

rales, flu-like fever; low-back pain; vomiting; malaise (vague feeling 

of discomfort); lassitude (weakness, exhaustion); kidney damage. 

Polycyclic Aromatic 

Hydrocarbons (PAHs) 

 

PEL = 5 mg/m3 

 

Harmful effects to skin, bodily fluids, and ability to fight disease, 

reproductive problems; potential carcinogen.  

Tetrachloroethene 

(PCE) 

PEL = 100 ppm 

STEL = 200 ppm 

Irritation eyes, skin, nose, throat, respiratory system; nausea; flush 

face, neck; dizziness, poor coordination; headache, drowsiness; skin 

erythema (skin redness); liver damage; potential occupational 

carcinogen. 

Toluene 
PEL = 100 ppm 

STEL = 200 ppm 

Irritation eyes, nose; lassitude (weakness, exhaustion), confusion, 

euphoria, dizziness, headache; dilated pupils, lacrimation (discharge 

of tears); anxiety, muscle fatigue, insomnia; paresthesia; dermatitis; 

liver, kidney damage. 

Trichloroethene (TCE) 
REL = 25 ppm 

PEL = 100 ppm 

Irritation eyes, skin; headache, visual disturbance, lassitude 

(weakness, exhaustion), dizziness, tremor, drowsiness, nausea, 

vomiting; dermatitis; cardiac arrhythmias, paresthesia; liver injury; 

[potential occupational carcinogen]. 

Particulate 

 

PEL = 15 mg/m3 (total) 

PEL = 5 mg/m3 (respirable) 

Irritation eyes, skin, throat, upper respiratory system. 

Xylenes 

REL = 100 ppm 

PEL = 100 ppm 

Irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, 

incoordination, staggering gait; corneal vacuolization; anorexia, 

nausea, vomiting, abdominal pain; dermatitis. 

Comments: 

REL = National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure Limit 

PEL = OSHA Permissible Exposure Limit 

STEL = OSHA Short Term Exposure Limit 

ppm = parts per million 

mg/m3 = milligrams per cubic meter 

4.0 HEALTH AND SAFETY OFFICER 

The contractor or engineer will designate one of its personnel as the Site Safety Officer (SSO). The SSO 

will be a competent person responsible for the implementation of this plan. The SSO will have completed 

a 40-hour training course (up-dated by an annual refresher) that meets OSHA requirements of 29 CFR 
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Part 1910, Occupational Safety and Health Standards. The SSO has stop-work authorization, which 

he/she will execute on his/her determination of an imminent safety hazard, emergency situation, or other 

potentially dangerous situation. If the SSO must be absent from the site, he/she will designate a suitably 

qualified replacement that is familiar with the CHASP.  If work is stopped for any reason, the NYC OER 

would be notified immediately. 

 

5.0 TRAINING 

All those who enter the work area while intrusive activities are being performed must recognize and 

understand the potential hazards to health and safety. All construction personnel upon entering the site 

must attend a brief training meeting, its purpose being to: 

 Make workers aware of the potential hazards they may encounter; 

 Instruct workers on how to identify potential hazards, 

 Provide the knowledge and skills necessary for them to perform the work with minimal risk to health 

and safety; 

 Make workers aware of the purpose and limitations of safety equipment; and 

 Ensure that they can safely avoid or escape from emergencies. 

Each member of the construction crew will be instructed in these objectives before he/she goes onto the 

site. Construction personnel will be responsible for identifying potential hazards in the work zone. The 

SSO or other suitably trained individual will be responsible for conducting the training program. Others 

who enter the Site must be accompanied by a suitably-trained construction worker. 

 

6.0 GENERAL WORK PRACTICES 

To protect the health and safety of the field personnel, all field personnel will adhere to the guidelines 

listed below during activities involving subsurface disturbance in contaminated areas.  

 Eating, drinking, chewing gum or tobacco, and smoking are prohibited, except in designated 

areas on the Site. These areas will be designated by the SSO. 

 Workers must wash their hands and face thoroughly on leaving the work area and before 

eating, drinking, or any other such activity. The workers should shower as soon as possible 

after leaving the Site. 

 Contact with contaminated or suspected surfaces should be avoided. 

 The buddy system should always be used; each buddy should watch for signs of fatigue, 

exposure, and heat stress. 

 

7.0 PERSONAL PROTECTIVE EQUIPMENT & AIR MONITORING 

7.1 Personal Protective Equipment 

The personal protection equipment required for various kinds of site investigation tasks are based 

on 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response, Appendix B, 

“General Description and Discussion of the Levels of Protection and Protective Gear.” 
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AKRF field personnel and other site personnel will wear, at a minimum, Level D personal 

protective equipment. The protection will be based on the air monitoring described in Section 7.2. 

Level of Protection Summary 

LEVEL OF PROTECTION & PPE 

Excavation and Other 

Earth Moving 

Activities 

Level D 

(x) Steel Toe Shoes 

(x) Hard Hat (within 25 ft of 

excavator) 

(x) Work Gloves 

(x) Safety Glasses 

(  ) Face Shield 

(x) Ear Plugs (within 25 ft of 

excavator or jackhammer)  

(  ) Latex Gloves  

Yes 

Level D – Modified 

(in addition to Level D) 

(x) Tyvek Coveralls 

(x) Nitrile Gloves 

(  ) Overboots 

(  ) Saranex Coveralls 

As necessary 

Level C (in addition to Level 

D – Modified) 

(x) Half-Face Respirator 

(  ) Full Face Respirator 

(  ) Full-Face PAPR 

(  ) Particulate  Cartridge 

(  ) Organic Cartridge 

(x) Dual Organic/Particulate 

     Cartridge 

If PID > 10 ppm or 

particulate > 5 mg/m
3
  

(in breathing zone) 

Comments: Cartridges to be changed out at least once per shift unless warranted 

beforehand (e.g., more difficult to breath or any odors detected). 

 

7.2 Work Zone Air Monitoring and Community Air Monitoring 

As outlined in the RAP, real time air monitoring will be performed with a photoionization 

detector (PID) and with a particulate air monitor during sampling and excavation work in areas 

where petroleum or other contamination is encountered.  Community air monitoring will be 

conducted during all intrusive site activities. The air monitoring protocols, action levels, and 

required responses are provided in the July 2015 RAP prepared for the Site. 

Real time air monitoring will be performed with a photoionization detector (PID) and with a 

particulate air monitor during sampling and excavation work required for Site development.  

Measurements would be taken prior to commencement of work and continuously during the work 

as outlined in the following table. Measurements will be made as close to the workers as 

practicable and at the breathing height of the workers. The SSO will set up the equipment and 

confirm that it is working properly. His/her designee may oversee the air measurements during 

the day. The initial measurement for the day will be performed before the start of work and will 

establish the background level for that day. The final measurement for the day will be performed 

after the end of work. The action levels and required responses are listed in the following table. 

 

Action Levels and Required Safety Response Actions 

Instrument 

Task to be 

Monitored Action Level Response Action 
PID 

(OVM 580B or 

equivalent) 

All Soil 

Movement 

Activities 

Less than 10 ppm in breathing 

zone. 
Level D or D-Modified 

Between 10 and 50 ppm Level C 
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More than 50 ppm 

Stop work. Resume work 

when readings are less than 

50 ppm. 

Particulate 

monitor 

(Dustrak, MIE 

1000 Personal 

DataRam or 

equivalent) 

All Soil 

Movement 

Activities 

Less than 5 mg/m
3
 Level D 

Between 5 mg/m
3
 and  

125 mg/m
3
 

Level C. Apply dust 

suppression measures. If < 

2.5 mg/m
3
, resume work 

using Level D. Otherwise, use 

Level C. 

Above 125 mg/m
3
 

Stop work. Apply additional 

dust suppression measures. 

Resume work when less than 

125 mg/m
3
. 

 

Field personnel will be trained in the proper operation of all field instruments at the start of the 

field program. Instruction manuals for the equipment will be on file at the site for referencing 

proper operation, maintenance and calibration procedures. 

The equipment will be calibrated according to manufacturer specifications at the start of each day 

of fieldwork. If an instrument fails calibration, the project manager will be contacted immediately 

to obtain a replacement instrument and arrange for repairs. A calibration log will be maintained to 

record the date of each calibration, any failure to calibrate and corrective actions taken. The PID 

will be calibrated each day using 100 parts per million (ppm) isobutylene standard gas. 

 

8.0 DECONTAMINATION PROCEDURES 

8.1 Personnel Decontamination 

Personnel decontamination (decon), if deemed necessary by the SSO, will take place in a 

designated decontamination area. This area will be delineated during each stage of work. 

Personnel decontamination will consist of the following steps:  

 Soap and potable water wash and potable water rinse of gloves; 

 Coverall removal (if applicable); 

 Glove removal; 

 Disposable clothing removal; and  

 Field wash hands and face. 

8.2 Sampling Equipment Decontamination 

Any non-disposable sampling equipment for confirmatory sampling or other equipment that is in 

contact with contaminated materials will be decontaminated in accordance with the following 

procedure: 

 Double wash with solution of Simple Green
®
 and clean tap water; 

 Double rinse with clean tap water; 

 Rinse with clean distilled water; and 

 Allow equipment to air dry. 
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8.3 Heavy Equipment Decontamination  

If heavy equipment comes in contact with contaminated materials, it will be decontaminated prior 

to being relocated to a clean area or leaving the Site. A designated decontamination pad will be 

constructed, where soil, dust, or oil will be washed off the exterior, undercarriage, and wheels or 

tracks of the equipment.  

 

9.0 EMERGENCY RESPONSE 

9.1 Emergency Procedures 

In the event that an emergency develops on-site, the procedures delineated herein are to be 

immediately followed. Emergency conditions are considered to exist if: 

 Any member of the field crew is involved in an accident or experiences any adverse effects or 

symptoms of exposure while on-site; and 

 A condition is discovered that suggests the existence of a situation more hazardous than 

anticipated. 

 A spill of oil or other hazardous materials. 

General emergency procedures, and specific procedures for personal injury, chemical exposure 

and radiation exposure, are described below. In the event of an accident or emergency, an 

Incident Report form should be filled out and placed in the project file. An example Weekly 

Safety Report Form and Incident Report Form are provided in Appendix B. Information on 

emergency hand signals are provided in Appendix C. 

9.1.1 Chemical Exposure 

If a member of the field crew demonstrates symptoms of chemical exposure the 

procedures outlined below should be followed: 

 Another team member (buddy) should remove the individual from the immediate 

area of contamination. The buddy should communicate to the SSO (via voice and 

hand signals) of the chemical exposure. The SSO should contact the appropriate 

emergency response agency. 

 Precautions should be taken to avoid exposure of other individuals to the chemical. 

 If the chemical is on the individual's clothing, the chemical should be neutralized or 

removed if it is safe to do so. 

 If the chemical has contacted the skin, the skin should be washed with copious 

amounts of water. 

 In case of eye contact, an emergency eye wash should be used. Eyes should be 

washed for at least 15 minutes. 

 All chemical exposure incidents must be reported in writing to the SSO. The SSO is 

responsible for completing the Incident Report Form. 

9.1.2 Personal Injury 

In case of personal injury at the site, the following procedures should be followed: 

 Another team member (buddy) should signal the SSO that an injury has occurred. 
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 A field team member trained in first aid can administer treatment to an injured 

worker. 

 If deemed necessary, the victim should then be transported to the nearest hospital or 

medical center. If necessary, an ambulance should be called to transport the victim. 

 The SSO is responsible for making certain that an Incident Report Form is 

completed. This form is to be submitted to the SSO. Follow-up action should be 

taken to correct the situation that caused the accident. 

 Any incident (near miss, property damage, first aid, medical treatment, etc.) must be 

reported. 

A first-aid kit and eye-wash kit will be kept on-site during the field activities. 

9.1.3 Evacuation Procedures 

 The SSO will initiate evacuation procedures by signaling to leave the site or 

containment structure. 

 All personnel in the work area should evacuate the area and meet in the common 

designated area. 

 All personnel suspected to be in or near the contract work area should be accounted 

for and the whereabouts or missing persons determined immediately. 

 The SSO will then give further instruction. 

9.1.4 Procedures Implemented in the Event of a Major Fire, Explosion, or Emergency 

 Notify the paramedics and/or fire department, as necessary; 

 Signal the evacuation procedure previously outlined and implement the entire 

procedure; 

 Isolate the area; 

 Stay upwind of any fire; 

 Keep the area surrounding the problem source clear after the incident occurs; and 

 Complete accident report for and distribute to appropriate personnel. 

9.1.5 Spill Response 

All personnel must take every precaution to minimize the potential for spills during site 

operations. Any spill will be reported immediately to the SSO. The SSO will then 

determine and report any required spills to the NYCDEP and/or NYSDEC Hotlines.  

Spill control apparatus (sorbent materials) will be located on-site. All materials used for 

the clean up of spills will be containerized and labeled separately from other wastes. The 

SSO, in consultation with AKRF’s Project Manager, will determine if additional spill 

response measures are required. 

9.2 Hospital Directions 

The location of the nearest hospital, as shown on Figure 1, is Jamaica Hospital Medical Center. The 

address of the hospital is 8900 Van Wyck Expressway. Directions to the hospital are provided below. 

Hospital Information and Directions 
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Hospital Name: Jamaica Hospital Medical Center 

Phone Number: (718) 206-6000 

Address/Location: 8900 Van Wyck Expressway, Queens NY 

Directions: Head west on Archer Avenue 

Turn RIGHT on Sutphin Boulevard 

Take the SECOND LEFT onto Jamaica Avenue 

Continue under the Van Wyck Expressway overpass 

Turn LEFt onto the Van Wyck Expressway southbound service road 

The emergency room is on the Right 

 

9.3 CHASP Contact Information 

AKRF Project Director – Axel Schwendt……………………………. ..... . (646) 388-9529 (office)  

AKRF Project Manager – Neoma Chefalo .................................................. (646) 388-9854 (office) 

Site Safety Officer (SSO) – Amy Jordan  ........................................................ (610) 405-2847 (cell) 

Alternate Site Safety Officer (SSO) – Mark Jepsen  ....................................... (614) 560-5425 (cell) 

Client – Mary Sefary -BRP Development ................................................... (212) 488-1742 (office) 

OER Project Manager – Zachariah Schreiber ............................................... (212)788-3056 (office) 

Ambulance, Fire and Police Departments .................................................................................... 911 

Local Poison Control ................................................................................................ (212) 764-7667 

pm/weekend (212) 340-4494 

NYCDEC Spill Response Team ............................................................................... (800) 457-7362 

NYCDEP Hotline .................................................................................................. (718) DEP-HELP 

 

 

tel:%28212%29788-3220
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10.0  APPROVAL & ACKNOWLEDGMENTS OF CHASP 

APPROVAL 

Signed:  Date:  

 Project Manager   

Signed:  Date:  

 Health and Safety Officer   

 

Below is an affidavit that must be signed by all workers who enter the site. A copy of the CHASP must be 

on-site at all times and will be kept by the SSO.  

AFFIDAVIT 

 

I,_________________________(name), of_______________________________(company name), have 

read the Construction Health and Safety Plan for the 77 Commercial Street site in Brooklyn, New York. I 

agree to conduct all on-site work in accordance with the requirements set forth in this HASP and 

understand that failure to comply with this CHASP could lead to my removal from the site. 

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  

Signed:  Company:  Date:  
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APPENDIX A 

POTENTIAL HEALTH EFFECTS FROM ON-SITE CONTAMINANTS 



What is antimony?
(Pronounced ²n�t�-m½�n¶)

Antimony is a silvery-white metal that is found in the
earth’s crust.  Antimony ores are mined and then mixed with
other metals to form antimony alloys or combined with
oxygen to form antimony oxide.

Little antimony is currently mined in the United States.  It
is brought into this country from other countries for process-
ing.  However, there are companies in the United States that
produce antimony as a by-product of smelting lead and other
metals.

 Antimony isn't used alone because it breaks easily, but
when mixed into alloys, it is used in lead storage batteries,
solder, sheet and pipe metal, bearings, castings, and pewter.
Antimony oxide is added to textiles and plastics to prevent
them from catching fire.  It is also used in paints, ceramics,
and fireworks, and as enamels for plastics, metal, and glass.

What happens to antimony when it enters
the environment?

q Antimony is released to the environment from natural
sources and from industry.

q In the air, antimony is attached to very small particles that
may stay in the air for many days.

This fact sheet answers the most frequently asked health questions (FAQs) about antimony.  For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of
summaries about hazardous substances and their health effects.  This information is important because
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose,
the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1995

SUMMARY:  Exposure to antimony occurs in the workplace or from skin contact
with soil at hazardous waste sites. Breathing high levels of antimony for a long time
can irritate the eyes and lungs, and can cause problems with the lungs, heart, and
stomach. This chemical has been found in at least 403 of 1,416 National Priorities
List sites identified by the Environmental Protection Agency.

q Most antimony ends up in soil, where it attaches strongly
to particles that contain iron, manganese, or aluminum.

q Antimony is found at low levels in some rivers, lakes, and
streams.

How might I be exposed to antimony?
q Because antimony is found naturally in the environment,

the general population is exposed to low levels of it
every day, primarily in food, drinking water, and air.

q It may be found in air near industries that process or
release it, such as smelters, coal-fired plants, and refuse
incinerators.

q In polluted areas containing high levels of antimony, it
may be found in the air, water, and soil.

q Workers in industries that process it or use antimony ore
may be exposed to higher levels.

How can antimony affect my health?

Exposure to antimony at high levels can result in a
variety of adverse health effects.

Breathing high levels for a long time can irritate your
eyes and lungs and can cause heart and lung problems,
stomach pain, diarrhea, vomiting, and stomach ulcers.

In short-term studies, animals that breathed very high
levels of antimony died.  Animals that breathed high levels

ANTIMONY
CAS # 7440-36-0

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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Where can I get more information?      For more information, contact the Agency for Toxic Substances and Disease
Registry,  Division of Toxicology,  1600 Clifton Road NE,  Mailstop F-32,   Atlanta, GA   30333.  Phone:  1-888-422-8737,
FAX: 770-488-4178.  ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html   ATSDR can tell you
where to find occupational and environmental health clinics.  Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances.  You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.

ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html

had lung, heart, liver, and kidney damage.  In long-term
studies, animals that breathed very low levels of antimony
had eye irritation, hair loss, lung damage, and heart problems.
Problems with fertility were also noted.  In animal studies,
problems with fertility have been seen when rats breathed
very high levels of antimony for a few months.

Ingesting large doses of antimony can cause vomiting.
We don't know what other effects may be caused by ingesting
it.  Long-term animal studies have reported liver damage and
blood changes when animals ingested antimony.  Antimony
can irritate the skin if it is left on it.

Antimony can have beneficial effects when used for
medical reasons.  It has been used as a medicine to treat
people infected with parasites.

How likely is antimony to cause cancer?

The Department of Health and Human Services, the
International Agency for Research on Cancer, and the Envi-
ronmental Protection Agency (EPA) have not classified
antimony as to its human carcinogenicity.

Lung cancer has been observed in some studies of rats
that breathed high levels of antimony.  No human studies are
available.  We don't know whether antimony will cause cancer
in people.

Is there a medical test to show whether I’ve
been exposed to antimony?

Tests are available to measure antimony levels in the
body.  Antimony can be measured in the urine, feces, and
blood for several days after exposure.  However, these tests
cannot tell you how much antimony you have been exposed
to or whether you will experience any health effects.  Some

tests are not usually performed in most doctors' offices and
may require special equipment to conduct them.

Has the federal government made
recommendations to protect human health?

The EPA allows 0.006 parts of antimony per million
parts of drinking water (0.006 ppm). The EPA requires that
discharges or spills into the environment of 5,000 pounds or
more of antimony be reported.

The Occupational Safety and Health Administration
(OSHA) has set an occupational exposure limit of 0.5 milli-
grams of antimony per cubic meter of air (0.5 mg/m3) for an
8-hour workday, 40-hour workweek.

The American Conference of Governmental Industrial
Hygienists (ACGIH) and the National Institute for Occupa-
tional Safety and Health (NIOSH) currently recommend the
same guidelines for the workplace as OSHA.

Glossary
Carcinogenicity:  Ability to cause cancer.
CAS:  Chemical Abstracts Service.
Ingestion:  Taking food or drink into your body.
Long-term:  Lasting one year or more.
Milligram (mg):  One thousandth of a gram.
Parasite:  An organism living in or on another organism.
ppm:  Parts per million.
Short-term:  Lasting 14 days or less.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
1992. Toxicological profile for antimony. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health
Service.

ANTIMONY
CAS # 7440-36-0
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BENZENE
CAS # 71-43-2

This fact sheet answers the most frequently asked health questions (FAQs) about benzene. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  This information is important because this

substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Benzene is a widely used chemical formed from both natural
processes and human activities.  Breathing benzene can cause drowsiness, dizziness,
and unconsciousness; long-term benzene exposure causes effects on the bone
marrow and can cause anemia and leukemia. Benzene has been found in at least
813 of the 1,430 National Priorities List sites identified by the Environmental
Protection Agency (EPA).

What is benzene?
(Pronounced b.n�z¶n�)

Benzene is a colorless liquid with a sweet odor. It evapo-
rates into the air very quickly and dissolves slightly in water.
It is highly flammable and is formed from both natural pro-
cesses and human activities.

Benzene is widely used in the United States; it ranks in
the top 20 chemicals for production volume. Some industries
use benzene to make other chemicals which are used to make
plastics, resins, and nylon and synthetic fibers. Benzene is
also used to make some types of rubbers, lubricants, dyes,
detergents, drugs, and pesticides.  Natural sources of benzene
include volcanoes and forest fires. Benzene is also a natural
part of crude oil, gasoline, and cigarette smoke.

What happens to benzene when it enters the
environment?

q Industrial processes are the main source of benzene in the
environment.

q Benzene can pass into the air from water and soil.

q It reacts with other chemicals in the air and breaks down
within a few days.

q Benzene in the air can attach to rain or snow and be car-
ried back down to the ground.

q It breaks down more slowly in water and soil, and can pass
through the soil into underground water.

q Benzene does not build up in plants or animals.

How might I be exposed to benzene?
q Outdoor air contains low levels of benzene from tobacco

smoke, automobile service stations, exhaust from motor
vehicles, and industrial emissions.

q Indoor air generally contains higher levels of benzene
from products that contain it such as glues, paints, furni-
ture wax, and detergents.

q Air around hazardous waste sites or gas stations will con-
tain higher levels of benzene.

q Leakage from underground storage tanks or from hazard-
ous waste sites containing benzene can result in benzene
contamination of well water.

q People working in industries that make or use benzene
may be exposed to the highest levels of it.

q A major source of benzene exposures is tobacco smoke.

How can benzene affect my health?
Breathing very high levels of benzene can result in death,

while high levels can cause drowsiness, dizziness, rapid heart
rate, headaches, tremors, confusion, and unconsciousness.  Eat-
ing or drinking foods containing high levels of benzene can
cause vomiting, irritation of the stomach, dizziness, sleepiness,
convulsions, rapid heart rate, and death.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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BENZENE
CAS # 71-43-2

The major effect of benzene from long-term (365 days or
longer) exposure is on the blood. Benzene causes harmful
effects on the bone marrow and can cause a decrease in red
blood cells leading to anemia. It can also cause excessive
bleeding and can affect the immune system, increasing the
chance for infection.

Some women who breathed high levels of benzene for
many months had irregular menstrual periods and a decrease in
the size of their ovaries.  It is not known whether benzene ex-
posure affects the developing fetus in pregnant women or fer-
tility in men.

Animal studies have shown low birth weights, delayed
bone formation, and bone marrow damage when pregnant ani-
mals breathed benzene.

How likely is benzene to cause cancer?

The  Department of Health and Human Services (DHHS)
has determined that benzene is a known human carcinogen.
Long-term exposure to high levels of benzene in the air can
cause leukemia, cancer of the blood-forming organs.

Is there a medical test to show whether I’ve been
exposed to benzene?

Several tests can show if you have been exposed to ben-
zene. There is test for measuring benzene in the breath; this
test must be done shortly after exposure. Benzene can also be
measured in the blood, however, since benzene disappears
rapidly from the blood, measurements are accurate only for
recent exposures.

In the body, benzene is converted to products called me-
tabolites. Certain metabolites can be measured in the urine.
However, this test must be done shortly after exposure and is
not a reliable indicator of how much benzene you have been
exposed to, since the metabolites may be present in urine from
other sources.

Has the federal government made
recommendations to protect human health?

The EPA has set the maximum permissible level of ben-
zene in drinking water at 0.005 milligrams per liter
(0.005 mgL). The EPA requires that spills or accidental re-
leases into the environment of 10 pounds or more of  benzene
be reported to the EPA.

The Occupational Safety and Health Administration
(OSHA) has set a permissible exposure limit of 1 part of ben-
zene per million parts of air (1 ppm) in the workplace during
an 8-hour workday, 40-hour workweek.

Glossary
Anemia:  A decreased ability of the blood to transport oxygen.

Carcinogen:  A substance with the ability to cause cancer.

CAS: Chemical Abstracts Service.

Chromosomes:  Parts of the cells responsible for the develop-
ment of hereditary characteristics.

Metabolites: Breakdown products of chemicals.

Milligram (mg): One thousandth of a gram.

Pesticide: A substance that kills pests.

References

This ToxFAQs information is taken from the 1997 Toxico-
logical Profile for Benzene (update) produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.
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CHLOROFORM
CAS # 67-66-3

This fact sheet answers the most frequently asked health questions (FAQs) about chloroform. For more

information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose,

the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to chloroform can occur when breathing contaminated
air or when drinking or touching the substance or water containing it.  Breathing
chloroform can cause dizziness, fatigue, and headaches.  Breathing chloroform
or ingesting chloroform over long periods of time may damage your liver and
kidneys.  It can cause sores if large amounts touch your skin.  This substance has
been found in at least 717 of the 1,430 National Priorities List sites identified by
the Environmental Protection Agency (EPA).

What is chloroform?
(Pronounced klôr��-fôrm�)

Chloroform is a colorless liquid with a pleasant, nonirri-
tating odor and a slightly sweet taste.  It will burn only when
it reaches very high temperatures.

In the past, chloroform was used as an inhaled anesthetic
during surgery, but it isn’t used that way today.  Today, chlo-
roform is used to make other chemicals and can also be
formed in small amounts when chlorine is added to water.

Other names for chloroform are trichloromethane and
methyl trichloride.

What happens to chloroform when it enters the
environment?

q Chloroform evaporates easily into the air.

q Most of the chloroform in air breaks down eventually, but
it is a slow process.

q The breakdown products in air include phosgene and
hydrogen chloride, which are both toxic.

q It doesn’t stick to soil very well and can travel through
soil to groundwater.

q Chloroform dissolves easily in water and some of it may
break down to other chemicals.

q Chloroform lasts a long time in groundwater.

q Chloroform doesn’t appear to build up in great amounts
in plants and animals.

 How might I be exposed to chloroform?
q Drinking water or beverages made using water containing

chloroform.

q Breathing indoor or outdoor air containing it, especially
in the workplace.

q Eating food that contains it.

q Skin contact with chloroform or water that contains it,
such as in swimming pools.

How can chloroform affect my health?

Breathing about 900 parts of chloroform per million parts
air (900 ppm) for a short time can cause dizziness, fatigue, and
headache.  Breathing air, eating food, or drinking water con-
taining high levels of chloroform for long periods of time may
damage your liver and kidneys.  Large amounts of chloroform
can cause sores when chloroform touches your skin.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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CHLOROFORM
CAS # 67-66-3

Has the federal government made
recommendations to protect human health?

The EPA drinking water limit for total trihalomethanes, a
class of chemicals that includes chloroform, is 100 micrograms
per liter of water (100 µg/L).

The EPA requires that spills or accidental releases of 10
pounds or more of chloroform into the environment be re-
ported to the EPA.

The Occupational Safety and Health Administration
(OSHA) has set the maximum allowable concentration of chlo-
roform in workroom air during an 8-hour workday in a 40-hour
workweek at 50 ppm.

Glossary
Carcinogenicity:  A substance with the ability to cause cancer.

CAS:  Chemical Abstracts Service.

Ingesting:  Taking food or drink into your body.

Microgram (µg):  One millionth of a gram.

Miscarriage:  Pregnancy loss.

ppm:  Parts per million.

References

This ToxFAQs information is taken from the 1997 Toxico-
logical Profile for Chloroform (update) produced by the
Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services,
Public Health Service in Atlanta, GA.

It isn’t known whether chloroform causes reproductive
effects or birth defects in people.

Animal studies have shown that miscarriages occurred in
rats and mice that breathed air containing 30 to 300 ppm chlo-
roform during pregnancy and also in rats that ate chloroform
during pregnancy.  Offspring of rats and mice that breathed
chloroform during pregnancy had birth defects.  Abnormal
sperm were found in mice that breathed air containing 400
ppm chloroform for a few days.

How likely is chloroform to cause cancer?

The Department of Health and Human Services (DHHS)
has determined that chloroform may reasonably be anticipated
to be a carcinogen.

Rats and mice that ate food or drank water with chloro-
form developed cancer of the liver and kidneys.

Is there a medical test to show whether I’ve been
exposed to chloroform?

Although the amounts of chloroform in the air that you
exhale and in blood, urine, and body tissues can be measured,
there is no reliable test to determine how much chloroform you
have been exposed to or whether you will experience any
harmful effects.

The measurement of chloroform in body fluids and tissues
may help to determine if you have come into contact with
large amounts of chloroform, but these tests are useful for only
a short time after you are exposed.  Chloroform in your body
might also indicate that you have come into contact with other
chemicals.
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ETHYLBENZENE
CAS # 100-41-4

This fact sheet answers the most frequently asked health questions (FAQs) about ethylbenzene. For more

information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of

summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the

dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is ethylbenzene?
(Pronounced µth� �l bµn� z¶n�)

Ethylbenzene is a colorless, flammable liquid that smells
like gasoline. It is found in natural products such as coal tar
and petroleum and is also found in manufactured products
such as inks, insecticides, and paints.

Ethylbenzene is used primarily to make another chemical,
styrene. Other uses include as a solvent, in fuels, and to make
other chemicals.

What happens to ethylbenzene when it enters the
environment?
q Ethylbenzene moves easily into the air from water and

soil.

q It takes about 3 days for ethylbenzene to be broken down
in air into other chemicals.

q Ethylbenzene may be released to water from industrial
discharges or leaking underground storage tanks.

q In surface water, ethylbenzene breaks down by reacting
with other chemicals found naturally in water.

q In soil, it is broken down by soil bacteria.

How might I be exposed to ethylbenzene?
q Breathing air containing ethylbenzene, particularly in

areas near factories or highways.

q Drinking contaminated tap water.

q Working in an industry where ethylbenzene is used or
made.

q Using products containing it, such as gasoline, carpet
glues, varnishes, and paints.

How can ethylbenzene affect my health?

Limited information is available on the effects of ethyl-
benzene on people’s health. The available information shows
dizziness, throat and eye irritation, tightening of the chest,
and a burning sensation in the eyes of people exposed to high
levels of ethylbenzene in air.

Animals studies have shown effects on the nervous system,
liver, kidneys, and eyes from breathing ethylbenzene in air.

How likely is ethylbenzene to cause cancer?

The EPA has determined that ethylbenzene is not classifi-
able as to human carcinogenicity.

HIGHLIGHTS:  Ethylbenzene is a colorless liquid found in a number of
products including gasoline and paints. Breathing very high levels can cause
dizziness and throat and eye irritation. Ethylbenzene has been found in at
least 731 of the 1,467 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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ETHYLBENZENE
CAS # 100-41-4

No studies in people have shown that ethylbenzene expo-
sure can result in cancer.  Two available animal studies suggest
that ethylbenzene may cause tumors.

How can ethylbenzene affect children?

Children may be exposed to ethylbenzene through inhala-
tion of consumer products, including gasoline, paints, inks,
pesticides, and carpet glue.  We do not know whether children
are more sensitive to the effects of ethylbenzene than adults.

It is not known whether ethylbenzene can affect the
development of the human fetus.  Animal studies have
shown that when pregnant animals were exposed to ethyl-
benzene in air, their babies had an increased number of
birth defects.

How can families reduce the risk of exposure to
ethylbenzene?

Exposure to ethylbenzene vapors from household prod-
ucts and newly installed carpeting can be minimized by using
adequate ventilation.

Household chemicals should be stored out of reach of
children to prevent accidental poisoning.  Always store house-
hold chemicals in their original containers; never store them in
containers children would find attractive to eat or drink from,
such as old soda bottles.  Gasoline should be stored in a gaso-
line can with a locked cap.

Sometimes older children sniff household chemicals, in-
cluding ethylbenzene, in an attempt to get high.  Talk with
your children about the dangers of sniffing chemicals.

Is there a medical test to show whether I’ve been
exposed to ethylbenzene?

Ethylbenzene is found in the blood, urine, breath, and

some body tissues of exposed people. The most common

way to test for ethylbenzene is in the urine. This test mea-

sures substances formed by the breakdown of ethylbenzene.
This test needs to be done within a few hours after exposure

occurs, because the substances leave the body very quickly.

These tests can show you were exposed to ethylbenzene,
but cannot predict the kind of health effects that might occur.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level of
0.7 milligrams of ethylbenzene per liter of drinking water

(0.7 mg/L).

The EPA requires that spills or accidental releases into the
environment of 1,000 pounds or more of ethylbenzene be re-

ported to the EPA.

The Occupational Safety and Health Administration

(OSHA) has set an occupational exposure limit of 100 parts of

ethylbenzene per million parts of air (100 ppm) for an 8-hour
workday, 40-hour workweek.

References
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Public Health Service.
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This fact sheet answers the most frequently asked health questions (FAQs) about fuel oils. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

FUEL OILS
CAS # 8008-20-6, 70892-10-3, 68476-30-2,

68476-34-6, 68476-31-3

What are fuel oils?
(Pronounced fy���l oilz)

Fuel oils are a variety of yellowish to light brown liquid
mixtures that come from crude petroleum. Some chemicals
found in fuel oils may evaporate easily, while others may
more easily dissolve in water.

Fuel oils are produced by different petroleum refining
processes, depending on their intended uses. Fuel oils may be
used as fuel for engines, lamps, heaters, furnaces, and stoves,
or as solvents.

Some commonly found fuel oils include kerosene, diesel
fuel, jet fuel, range oil, and home heating oil. These fuel oils
differ from one another by their hydrocarbon compositions,
boiling point ranges, chemical additives, and uses.

What happens to fuel oils when they enter the
environment?

q Some chemicals found in fuel oils may evaporate into the
air from open containers or contaminated soil or water.

q Some chemicals found in fuel oils may dissolve in water
after spills to surface waters or leaks from underground
storage tanks.

q Some chemicals found in fuel oils may stick to particles
in water, which will eventually cause them to settle to the
bottom sediment.

q Some of the chemicals found in fuel oils may be broken
down slowly in air, water, and soil by sunlight or small
organisms.

q Some of the chemicals found in fuel oils may build up
significantly in plants and animals.

How might I be exposed to fuel oils?

q Using a home kerosene heater or stove, or using fuel oils
at work.

q Breathing air in home or building basements that has been
contaminated with fuel oil vapors entering from the soil.

q Drinking or swimming in water that has been contami-
nated with fuel oils from a spill or a leaking underground
storage tank.

q Touching soil contaminated with fuel oils.

q Using fuel oils to wash paint or grease from skin or equip-
ment.

How can fuel oils affect my health?

Little information is available about the health effects
that may be caused by fuel oils. People who use kerosene

SUMMARY: Fuel oils are liquid mixtures produced from petroleum, and their use
mostly involves burning them as fuels. Drinking or breathing fuel oils may cause
nausea or nervous system effects. However, exposure under normal use conditions
is not likely to be harmful. Fuel oils have been found in at least 26 of the 1,430
National Priorities List sites identified by the Environmental Protection Agency (EPA).

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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stoves for cooking do not seem to have any health problems
related to their exposure.

Breathing some fuel oils for short periods may cause nau-
sea, eye irritation, increased blood pressure, headache, light-
headedness, loss of appetite, poor coordination, and difficulty
concentrating. Breathing diesel fuel vapors for long periods
may cause kidney damage and lower your blood’s ability to
clot.

Drinking small amounts of kerosene may cause vomiting,
diarrhea, coughing, stomach swelling and cramps, drowsiness,
restlessness, painful breathing, irritability, and unconscious-
ness. Drinking large amounts of kerosene may cause convul-
sions, coma, or death. Skin contact with kerosene for short
periods may cause itchy, red, sore, or peeling skin.

How likely are fuel oils to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that some fuel oils (heavy) may possibly cause
cancer in humans, but for other fuel oils (light) there is not
enough information to make a determination.  IARC has also
determined that occupational exposures to fuel oils during pe-
troleum refining are probably carcinogenic in humans.

Some studies with mice have suggested that repeated con-
tact with fuel oils may cause liver or skin cancer.  However,
other mouse studies have found this not to be the case.  No
studies are available in other animals or in people on the carci-
nogenic effects of fuel oils.

Is there a medical test to show whether I’ve been
exposed to fuel oils?

There is no medical test that shows if you have been ex-
posed to fuel oils.  Tests are available to determine if some of

the chemicals commonly found in fuel oils are in your blood.
However, the presence of these chemicals in blood may not
necessarily mean that you have been exposed to fuel oils.

Has the federal government made
recommendations to protect human health?

The Occupational Safety and Health Administration
(OSHA) and the Air Force Office of Safety and Health (AFOSH)
have set a permissible exposure level (PEL) of 400 parts of
petroleum distillates per million parts of air (400 ppm) for an
8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) recommends that average workplace air levels not
exceed 350 milligrams of petroleum distillates per cubic meter
of air (350 mg/m3) for a 40-hour workweek.

The Department of Transportation (DOT) lists fuel oils as
hazardous materials and, therefore, regulates their transportation.

Glossary
Carcinogenic:  Able to cause cancer.

CAS:  Chemical Abstracts Service.

Evaporate:  To change into a vapor or a gas.

Hydrocarbon:  Any compound made up of hydrogen and carbon.

Milligram (mg):  One thousandth of a gram.

ppm: Parts per million.

Sediment:  Mud and debris that have settled to the bottom of a
body of water.
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This fact sheet answers the most frequently asked health questions (FAQs) about manganese.  For
more information, call the ATSDR Information Center at 1-800-232-4636.  This fact sheet is one in a
series of summaries about hazardous substances and their health effects.  It is important you
understand this information because this substance may harm you.  The effects of exposure to any
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and
habits, and whether other chemicals are present.

HIGHLIGHTS:  Manganese is a trace element and eating a small amount from food
or water is needed to stay healthy.  Exposure to excess levels of manganese may
occur from breathing air, particularly where manganese is used in manufacturing,
and from drinking water and eating food.  At high levels, it can cause damage to
the brain.  Manganese has been found in at least 869 of the 1,669 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

What is manganese?
Manganese is a naturally occurring metal that is found in
many types of rocks.  Pure manganese is silver-colored, but
does not occur naturally.  It combines with other substances
such as oxygen, sulfur, or chlorine.  Manganese occurs
naturally in most foods and may be added to some foods.

Manganese is used principally in steel production to improve
hardness, stiffness, and strength.  It may also be used as an
additive in gasoline to improve the octane rating of the gas.

What happens to manganese when it enters the
environment?
‘ Manganese can be released to the air, soil, and water
from the manufacture, use, and disposal of manganese-based
products.
‘ Manganese cannot break down in the environment.  It
can only change its form or become attached to or separated
from particles.
‘ In water, manganese tends to attach to particles in the
water or settle into the sediment.
‘ The chemical state of manganese and the type of soil
determine how fast it moves through the soil and how much
is retained in the soil.
‘ The manganese-containing gasoline additive may degrade
in the environment quickly when exposed to sunlight,
releasing manganese.

How might I be exposed to manganese?
‘ The primary way you can be exposed to manganese is
by eating food or manganese-containing nutritional
supplements.  Vegetarians who consume foods rich in
manganese such as grains, beans and nuts, as well as heavy
tea drinkers, may have a higher intake of manganese than
the average person.
‘ Certain occupations like welding or working in a factory
where steel is made may increase your chances of being
exposed to high levels of manganese.
‘ Manganese is routinely contained in groundwater, drinking
water, and soil at low levels.  Drinking water containing
manganese or swimming or bathing in water containing
manganese may expose you to low levels of this chemical.

How can manganese affect my health?
Manganese is an essential nutrient, and eating a small
amount of it each day is important to stay healthy.

The most common health problems in workers exposed
to high levels of manganese involve the nervous system.
These health effects include behavioral changes and other
nervous system effects, which include movements that
may become slow and clumsy.  This combination of
symptoms when sufficiently severe is referred to as
"manganism".  Other less severe nervous system effects
such as slowed hand movements have been observed in

MANGANESE
CAS # 7439-96-5
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some workers exposed to lower concentrations in the
work place.

Nervous system and reproductive effects have been
observed in animals after high oral doses of manganese.

How likely is manganese to cause cancer?
The EPA concluded that existing scientific information
cannot determine whether or not excess manganese can
cause cancer.

How can manganese affect children?
Studies in children have suggested that extremely high
levels of manganese exposure may produce undesirable
effects on brain development, including changes in
behavior and decreases in the ability to learn and
remember.  We do not know for certain that these
changes were caused by manganese alone.  We do not
know if these changes are temporary or permanent.  We
do not know whether children are more sensitive than
adults to the effects of manganese, but there is some
indication from experiments in laboratory animals that
they may be.

Studies of manganese workers have not found increases
in birth defects or low birth weight in their offspring.
No birth defects were observed in animals exposed to
manganese.

How can families reduce the risks of exposure to
manganese?
‘ Children are not likely to be exposed to harmful amounts
of manganese in the diet.  However, higher-than-usual
amounts of manganese may be absorbed if their diet is low
in iron.  It is important to provide your child with a well-
balanced diet.
‘ Workers exposed to high levels of airborne manganese in
certain occupational settings may accumulate manganese dust
on their work clothes.  Manganese-contaminated work

clothing should be removed before getting into your car or
entering your home to help reduce the exposure hazard for
yourself and your family.

Is there a medical test to determine whether I’ve
been exposed to manganese?
Several tests are available to measure manganese in
blood, urine, hair, or feces.  Because manganese is
normally present in our body, some is always found in
tissues or fluids.

Because excess manganese is usually removed from the
body within a few days, past exposures are difficult to
measure with common laboratory tests.

Has the federal government made recommendations
to protect human health?
The EPA has determined that exposure to manganese in
drinking water at concentrations of 1 mg/L for up to
10 days is not expected to cause any adverse effects in a
child.

The EPA has established that lifetime exposure to 0.3 mg/L
manganese is not expected to cause any adverse effects.

The FDA has determined that the manganese concentration
in bottled drinking water should not exceed 0.05 mg/L.

The Occupational Health and Safety Administration (OSHA)
has established a ceiling limit (concentration that should not
be exceeded at any time during exposure) of 5 mg/m3 for
manganese in workplace air.
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SUMMARY:  Exposure to polycyclic aromatic hydrocarbons usually occurs by
breathing air contaminated by wild fires or coal tar, or by eating foods that have
been grilled. PAHs have been found in at least 600 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic
hydrocarbons (PAHs).  For more information,  call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous substances and their health effects.  This
information is important because this substance may harm you. The effects of exposure to any hazardous
substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether
other chemicals are present.

What are polycyclic aromatic hydrocarbons?

(Pronounced  p¼l�¹-sº�kl¹k   ²r��-m²t�¹k hº�dr�-
kar�b�nz)

Polycyclic aromatic hydrocarbons (PAHs) are a group of
over 100 different chemicals that are formed during the
incomplete burning of coal, oil and gas, garbage, or other
organic substances like tobacco or charbroiled meat. PAHs
are usually found as a mixture containing two or more of
these compounds, such as soot.

Some PAHs are manufactured. These pure PAHs usually
exist as colorless, white, or pale yellow-green solids. PAHs are
found in coal tar, crude oil, creosote, and roofing tar, but a few
are used in medicines or to make dyes, plastics, and pesti-
cides.

What happens to PAHs when they enter the
environment?
q PAHs enter the air mostly as releases from volcanoes,

forest fires, burning coal, and automobile exhaust.

q PAHs can occur in air attached to dust particles.

q Some PAH particles can readily evaporate into the air
from soil or surface waters.

q PAHs can break down by reacting with sunlight and other
chemicals in the air, over a period of days to weeks.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996

q PAHs enter water through discharges from industrial and
wastewater treatment plants.

q Most PAHs do not dissolve easily in water.  They stick to
solid particles and settle to the bottoms of lakes or rivers.

q Microorganisms can break down PAHs in soil or water
after a period of weeks to months.

q In soils, PAHs are most likely to stick tightly to particles;
certain PAHs  move through soil to contaminate under-
ground water.

q PAH contents of plants and animals may be much higher
than PAH contents of soil or water in which they live.

How might I be exposed to PAHs?

q Breathing air containing PAHs in the workplace of
coking, coal-tar, and asphalt production plants; smoke-
houses; and municipal trash incineration facilities.

q Breathing air containing PAHs from cigarette smoke,
wood smoke, vehicle exhausts, asphalt roads, or agricul-
tural burn smoke.

q Coming in contact with air, water, or soil near hazardous
waste sites.

q Eating grilled or charred meats; contaminated cereals,
flour, bread, vegetables, fruits, meats; and processed or
pickled foods.

q Drinking contaminated water or cow’s milk.

POLYCYCLIC  AROMATIC
               HYDROCARBONS (PAHs)

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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POLYCYCLIC AROMATIC
HYDROCARBONS (PAHs)

q Nursing infants of mothers living near hazardous waste
sites may be exposed to PAHs through their mother's milk.

How can PAHs affect my health?

 Mice that were fed high levels of one PAH during
pregnancy had difficulty reproducing and so did their off-
spring. These offspring also had higher rates of birth defects
and lower body weights.  It is not known whether these effects
occur in people.

Animal studies have also shown that PAHs can cause
harmful effects on the skin, body fluids, and ability to fight
disease after both short- and long-term exposure.  But these
effects have not been seen in people.

How likely are PAHs to cause cancer?

The Department of Health and Human Services (DHHS)
has determined that some PAHs may reasonably be expected to
be carcinogens.

Some people who have breathed or touched mixtures of
PAHs and other chemicals for long periods of time have
developed cancer. Some PAHs have caused cancer in labora-
tory animals when they breathed air containing them (lung
cancer), ingested them in food (stomach cancer), or had them
applied to their skin (skin cancer).

Is there a medical test to show whether I’ve
been exposed to PAHs?

In the body, PAHs are changed into chemicals that can
attach to substances within the body. There are special tests
that can detect PAHs attached to these substances in body
tissues or blood. However, these tests cannot tell whether any

health effects will occur or find out the extent or source of
your exposure to the PAHs. The tests aren’t usually available
in your doctor’s office because special equipment is needed to
conduct them.

Has the federal government made
recommendations to protect human health?

The Occupational Safety and Health Administration
(OSHA) has set a limit of 0.2 milligrams of PAHs per cubic
meter of air (0.2 mg/m3). The OSHA Permissible Exposure
Limit (PEL) for mineral oil mist that contains PAHs is 5 mg/m3

averaged over an 8-hour exposure period.

The National Institute for Occupational Safety and Health
(NIOSH)  recommends that the average workplace air levels for
coal tar products not exceed  0.1 mg/m3 for a 10-hour workday,
within a 40-hour workweek.  There are other limits for work-
place exposure for things that contain PAHs, such as coal, coal
tar, and mineral oil.

Glossary

Carcinogen:  A substance that can cause cancer.

Ingest:  Take food or drink into your body.
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TRICHLOROETHYLENE
CAS # 79-01-6

This fact sheet answers the most frequently asked health questions (FAQs) about trichloroethylene.
For more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in
a series of summaries about hazardous substances and their health effects. This information is
important because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS:  Trichloroethylene is a colorless liquid which is used as a solvent
for cleaning metal parts. Drinking or breathing high levels of trichloroethylene
may cause nervous system effects, liver and lung damage, abnormal heartbeat,
coma, and possibly death. Trichloroethylene has been found in at least 852 of
the 1,430 National Priorities List sites identified by the Environmental Protection
Agency (EPA).

What is trichloroethylene?
Trichloroethylene (TCE) is a nonflammable,

colorless liquid with a somewhat sweet odor and a sweet,
burning taste. It is used mainly as a solvent to remove
grease from metal parts, but it is also an ingredient in
adhesives, paint removers, typewriter correction fluids, and
spot removers.

Trichloroethylene is not thought to occur naturally
in the environment. However, it has been found in
underground water sources and many surface waters as a
result of the manufacture, use, and disposal of the chemical.

What happens to trichloroethylene when it enters
the environment?
‘ Trichloroethylene dissolves a little in water, but it can

remain in ground water for a long time.

‘ Trichloroethylene quickly evaporates from surface water,

so it is commonly found as a vapor in the air.

‘ Trichloroethylene evaporates less easily from the soil than

from surface water. It may stick to particles and remain for a

long time.

‘ Trichloroethylene may stick to particles in water, which

will cause it to eventually settle to the bottom sediment.

‘ Trichloroethylene does not build up significantly in

plants and animals.

How might I  be exposed to trichloroethylene?
‘ Breathing air in and around the home which has  been

contaminated with trichloroethylene vapors from shower

water or household products such as spot removers and

typewriter correction fluid.

‘ Drinking, swimming, or showering in water that has been

contaminated with trichloroethylene.

‘ Contact with soil contaminated with trichloroethylene,

such as near a hazardous waste site.

‘ Contact with the skin or breathing contaminated air while

manufacturing trichloroethylene or using it at work to wash

paint or grease from skin or equipment.

How can trichloroethylene affect my health?
Breathing small amounts may cause headaches, lung

irritation, dizziness, poor coordination, and difficulty
concentrating.

Breathing large amounts of trichloroethylene may
cause impaired heart function, unconsciousness, and death.
Breathing it for long periods may cause nerve, kidney, and
liver damage.
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CAS # 79-01-6

Drinking large amounts of trichloroethylene may
cause nausea, liver damage, unconsciousness, impaired heart
function, or death.

Drinking small amounts of trichloroethylene for long
periods may cause liver and kidney damage, impaired immune
system function, and impaired fetal development in pregnant
women, although the extent of some of these effects is not
yet clear.

Skin contact with trichloroethylene for short periods
may cause skin rashes.

How likely is trichloroethylene to cause cancer?
Some studies with mice and rats have suggested that

high levels of trichloroethylene may cause liver, kidney, or lung
cancer.  Some studies of people exposed over long periods to
high levels of trichloroethylene in drinking water or in workplace
air have found evidence of increased cancer.  Although, there are
some concerns about the studies of people who were exposed
to trichloroethylene, some of the effects found in people were
similar to effects in animals.

In i ts   9th  Report on Carcinogens, the National
Toxicology Program (NTP) determined that trichloroethylene is
“reasonably anticipated to be a human carcinogen.”  The
International Agency for Research on Cancer (IARC) has
determined that trichloroethylene is “probably carcinogenic to
humans.”

Is there a medical test to show whether I’ve been
exposed to trichloroethylene?

If you have recently been exposed to
trichloroethylene, it can be detected in your breath, blood, or
urine. The breath test, if it is performed soon after exposure,
can tell if you have been exposed to even a small amount of
trichloroethylene.

Exposure to larger amounts is assessed by blood

and urine tests, which can detect trichloroethylene and many
of its breakdown products for up to a week after exposure.
However, exposure to other similar chemicals can produce
the same breakdown products, so their detection is not
absolute proof of exposure to trichloroethylene. This test
isn’t available at most doctors’ offices, but can be done at
special laboratories that have the right equipment.

Has the federal government made
recommendations to protect human health?

The EPA has set a maximum contaminant level for
trichloroethylene in drinking water at 0.005 milligrams per liter
(0.005 mg/L) or 5 parts of TCE per billion parts water.

The EPA has also developed regulations for the
handling and disposal of trichloroethylene.

The Occupational Safety and Health Administration
(OSHA) has set an exposure limit of 100 parts of
trichloroethylene per million parts of air (100 ppm) for an 8-
hour workday, 40-hour workweek.

Glossary
Carcinogenicity: The ability of a substance to cause cancer.
CAS: Chemical Abstracts Service.
Evaporate: To change into a vapor or gas.
Milligram (mg): One thousandth of a gram.
Nonflammable: Will not burn.
ppm: Parts per million.
Sediment: Mud and debris that have settled to the bottom of
a body of water.
Solvent: A chemical that dissolves other substances.

References
This ToxFAQs information is taken from the 1997

Toxicological Profile for Trichloroethylene (update) produced
by the Agency for Toxic Substances and Disease Registry,
Public Health Service, U.S. Department of Health and Human
Services, Public Health Service in Atlanta, GA.
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TETRACHLOROETHYLENE
CAS # 127-18-4

This fact sheet answers the most frequently asked health questions (FAQs) about tetrachloroethylene. For

more information, call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series

of summaries about hazardous substances and their health effects.  It’s important you understand this information

because this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose,

the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Tetrachlor oethylene is a manufactured chemical used for dry
cleaning and metal degreasing.  Exposure to very high concentrations of
tetrachloroethylene can cause dizziness, headaches, sleepiness, confusion, nausea,
difficulty in speaking and walking, unconsciousness, and death.
Tetrachloroethylene has been found in at least 771 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

What is tetrachloroethylene?
(Pronounced tµt�r�-klôr� ½-µth��-l¶n�)

Tetrachloroethylene is a manufactured chemical that is
widely used for dry cleaning of fabrics and for metal-degreas-
ing.  It is also used to make other chemicals and is used in
some consumer products.

Other names for tetrachloroethylene include perchloroet-
hylene, PCE, and tetrachloroethene.  It is a nonflammable
liquid at room temperature.  It evaporates easily into the air
and has a sharp, sweet odor.  Most people can smell tetra-
chloroethylene when it is present in the air at a level of 1 part
tetrachloroethylene per million parts of air (1 ppm) or more,
although some can smell it at even lower levels.

What happens to tetrachloroethylene when it
enters the environment?
q Much of the tetrachloroethylene that gets into water or

soil evaporates into the air.

q Microorganisms can break down some of the tetrachloro-
ethylene in soil or underground water.

q In the air, it is broken down by sunlight into other chemi-
cals or brought back to the soil and water by rain.

q It does not appear to collect in fish or other animals that
live in water.

How might I be exposed to tetrachloroethylene?
q When you bring clothes from the dry cleaners, they will

release small amounts of tetrachloroethylene into the air.

q When you drink water containing tetrachloroethylene,
you are exposed to it.

How can tetrachloroethylene affect my health?

High concentrations of tetrachloroethylene (particularly
in closed, poorly ventilated areas) can cause dizziness, head-
ache, sleepiness, confusion, nausea, difficulty in speaking and
walking, unconsciousness, and death.

Irritation may result from repeated or extended skin con-
tact with it.  These symptoms occur almost entirely in work (or
hobby) environments when people have been accidentally
exposed to high concentrations or have intentionally used
tetrachloroethylene to get a “high.”

In industry, most workers are exposed to levels lower than
those causing obvious nervous system effects.  The health
effects of breathing in air or drinking water with low levels of
tetrachloroethylene are not known.

Results from some studies suggest that women who work
in dry cleaning industries where exposures to tetrachloroethyl-

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
Agency for Toxic Substances and Disease Registry
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TETRACHLOROETHYLENE
CAS # 127-18-4

formed at special laboratories that have the right equipment.

Because exposure to other chemicals can produce the
same breakdown products in the urine and blood, the tests for
breakdown products cannot determine if you have been ex-
posed to tetrachloroethylene or the other chemicals.

Has the federal government made
recommendations to protect human health?

The EPA maximum contaminant level for the amount of
tetrachloroethylene that can be in drinking water is 0.005 mil-
ligrams tetrachloroethylene per liter of water (0.005 mg/L).

The Occupational Safety and Health Administration
(OSHA) has set a limit of 100 ppm for an 8-hour workday over
a 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) recommends that tetrachloroethylene be handled as a
potential carcinogen and recommends that levels in workplace
air should be as low as possible.

Glossary
Carcinogen:  A substance with the ability to cause cancer.

CAS:  Chemical Abstracts Service.

Milligram (mg):  One thousandth of a gram.

Nonflammable:  Will not burn.

References
This ToxFAQs information is taken from the 1997 Toxico-

logical Profile for Tetrachloroethylene (update) produced by
the Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Ser-
vices, Public Health Service in Atlanta, GA.

ene can be quite high may have more menstrual problems and
spontaneous abortions than women who are not exposed.
However, it is not known if tetrachloroethylene was respon-
sible for these problems because other possible causes were
not considered.

Results of animal studies, conducted with amounts much
higher than those that most people are exposed to, show that
tetrachloroethylene can cause liver and kidney damage.   Ex-
posure to very high levels of tetrachloroethylene can be toxic
to the unborn pups of pregnant rats and mice.  Changes in
behavior were observed in the offspring of rats that breathed
high levels of the chemical while they were pregnant.

How likely is tetrachloroethylene to cause
cancer?

The Department of Health and Human Services (DHHS)
has determined that tetrachloroethylene may reasonably be
anticipated to be a carcinogen.  Tetrachloroethylene has been
shown to cause liver tumors in mice and kidney tumors in
male rats.

Is there a medical test to show whether I’ve been
exposed to tetrachloroethylene?

One way of testing for tetrachloroethylene exposure is to
measure the amount of the chemical in the breath, much the
same way breath-alcohol measurements are used to determine
the amount of alcohol in the blood.

Because it is stored in the body’s fat and slowly released
into the bloodstream, tetrachloroethylene can be detected in
the breath for weeks following a heavy exposure.

Tetrachloroethylene and trichloroacetic acid (TCA), a
breakdown product of tetrachloroethylene, can be detected in
the blood.  These tests are relatively simple to perform. These
tests aren't available at most doctors' offices, but can be per-
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TOLUENE
CAS # 108-88-3

This fact sheet answers the most frequently asked health questions (FAQs) about toluene. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries about

hazardous substances and their health effects.  It’s important you understand this information because this

substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS:  Exposure to toluene occurs from breathing contaminated
workplace air, in automobile exhaust, some consumer products paints, paint
thinners, fingernail polish, lacquers, and adhesives.  Toluene affects the nervous
system.  Toluene has been found at 959 of the 1,591 National Priority List sites
identified by the Environmental Protection Agency

What is toluene?

Toluene is a clear, colorless liquid with a distinctive smell.
Toluene occurs naturally in crude oil and in the tolu tree.  It
is also produced in the process of making gasoline and
other fuels from crude oil and making coke from coal.

Toluene is used in making paints, paint thinners, fingernail
polish, lacquers, adhesives, and rubber and in some printing
and leather tanning processes.

What happens to toluene when it enters the
environment?

� Toluene enters the environment when you use materials
that contain it.  It can also enter surface water and
groundwater from spills of solvents and petrolieum products
as well as from leasking underground storage tanks at
gasoline stations and other facilities.

� When toluene-containing products are placed in landfills
or waste disposal sites, the toluene can enter the soil or
water near the waste site.

� Toluene does not usually stay in the environment long.

� Toluene does not concentrate or buildup to high levels in
animals.

How might I be exposed to toluene?

� Breathing contaminated workplace air or automobile
exhaust.

� Working with gasoline, kerosene, heating oil, paints, and
lacquers.

� Drinking contaminated well-water.

� Living near uncontrolled hazardous waste sites containing
toluene products.

How can toluene affect my health?

Toluene may affect the nervous system.  Low to moderate
levles can cause tiredness, confusion, weakness, drunken-
type actions, memory loss, nausea, loss of appetite, and



Page 2

Federal Recycling Program                         Printed on Recycled Paper

ToxFAQsTM Internet address is  http://www.atsdr.cdc.gov/toxfaq.html

Where can I get more information?      For more information, contact the Agency for Toxic Substances and Disease
Registry,  Division of Toxicology,  1600 Clifton Road NE,  Mailstop F-32,   Atlanta, GA   30333.  Phone:  1-888-422-8737,
FAX: 770-488-4178.  ToxFAQsTM Internet address is  http://www.atsdr.cdc.gov/toxfaq.html .   ATSDR can tell you where to
find occupational and environmental health clinics.  Their specialists can recognize, evaluate, and treat illnesses resulting
from exposure to hazardous substances.  You can also contact your community or state health or environmental quality
department if you have any more questions or concerns.

TOLUENE
CAS # 108-88-3

hearing and color vision loss.  These symptoms usually
disappear when exposure is stopped.

Inhaling High levels of toluene in a short time can make you
feel light-headed, dizzy, or sleepy.  It can also cause
unconsciousness, and even death.

High levels of toluene may affect your kidneys.

How likely is toluene to cause cancer?

Studies in humans and animals generally indicate that
toluene does not cause cancer.

The EPA has determined that the carcinogenicity of toluene
can not be classified.

How can toluene affect children?

It is likely that health effects seen in children exposed to
toluene will be similar to the effects seen in adults.
Some studies in animals suggest that babies may be more
sensitive than adults.

Breathing very high levels of toluene during pregnancy can
result in children with birth defects and retard mental
abilities, and growth.   We do not know if toluene harms the
unborn child if the mother is exposed to low levels of toluene
during pregnancy.

How can families reduce the risk of exposure to
toluene?

� Use toluene-containing products in well-ventilated areas.

� When not in use, toluene-containing products should be
tightly covered to prevent evaporation into the air.

Is there a medical test to show whether I’ve been
exposed to toluene?

There are tests to measure the level of toluene or its
breakdown products in exhaled air, urine, and blood. To
determine if you have been exposed to toluene, your urine or
blood must be checked within 12 hours of exposure.  Several
other chemicals are also changed into the same breakdown
products as toluene, so some of these tests are not specific
for toluene.

Has the federal government made
recommendations to protect human health?

EPA has set a limit of 1 milligram per liter of drinking water (1
mg/L).

Discharges, releases, or spills of more than 1,000 pounds of
toluene must be reported to the National Response Center.

The Occupational Safety and Health Administration has set a
limit of 200 parts toluene per million of workplace air (200
ppm).

References
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Health Service.



SUMMARY:  Exposure to xylene occurs in the workplace and when you use paint,
gasoline, paint thinners and other products that contain it. People who breathe
high levels may have dizziness, confusion, and a change in their sense of balance.
This substance has been found in at least 658 of the 1,430 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

This fact sheet answers the most frequently asked health questions (FAQs) about xylene. For more information,

call the ATSDR Information Center at 1-888-422-8737.  This fact sheet is one in a series of summaries

about hazardous substances and their health effects.  It’s important you understand this information because

this substance may harm you.  The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

What is xylene?

(Pronounced zº�l¶n)
Xylene is a colorless, sweet-smelling liquid that catches

on fire easily. It occurs naturally in petroleum and coal tar and
is formed during forest fires. You can smell xylene in air at
0.08–3.7 parts of xylene per million parts of air (ppm) and
begin to taste it in water at 0.53–1.8 ppm.

Chemical industries produce xylene from petroleum.  It’s
one of the top 30 chemicals produced in the United States in
terms of volume.

Xylene is used as a solvent and in the printing, rubber,
and leather industries. It is also used as a cleaning agent, a
thinner for paint, and in paints and varnishes. It is found in
small amounts in airplane fuel and gasoline.

What happens to xylene when it enters the
environment?
q Xylene has been found in waste sites and landfills when

discarded as used solvent, or in varnish, paint, or paint
thinners.

q It evaporates quickly from the soil and surface water into
the air.

Agency for Toxic Substances and Disease Registry ToxFAQs September 1996

XYLENE
CAS # 1330-20-7

q In the air, it is broken down by sunlight into other less
harmful chemicals.

q It is broken down by microorganisms in soil and water.

q Only a small amount of it builds up in fish, shellfish, plants,
and animals living in xylene-contaminated water.

How might I be exposed to xylene?
q Breathing xylene in workplace air or in automobile exhaust.

q Breathing contaminated air.

q Touching gasoline, paint, paint removers, varnish, shellac,
and rust preventatives that contain it.

q Breathing cigarette smoke that has small amounts of xylene
in it.

q Drinking contaminated water or breathing air near waste
sites and landfills that contain xylene.

q The amount of xylene in food is likely to be low.

How can xylene affect my health?

Xylene affects the brain. High levels from exposure for  short
periods (14 days or less) or long periods (more than 1 year) can
cause headaches, lack of muscle coordination, dizziness,
confusion, and changes in one’s sense of balance. Exposure of

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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XYLENE
CAS # 1330-20-7

people to high levels of xylene for short periods can also cause
irritation of the skin, eyes, nose, and throat; difficulty in
breathing; problems with the lungs; delayed reaction time;
memory difficulties; stomach discomfort; and possibly changes
in the liver and kidneys. It can cause unconsciousness and
even death at very high levels.

Studies of unborn animals indicate that high concentra-
tions of xylene may cause increased numbers of deaths, and
delayed growth and development. In many instances, these
same concentrations also cause damage to the mothers. We do
not know if xylene harms the unborn child if the mother is
exposed to low levels of xylene during pregnancy.

How likely is xylene to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that xylene is not classifiable as to its carcino-
genicity in humans.

Human and animal studies have not shown xylene to be
carcinogenic, but these studies are not conclusive and do not
provide enough information to conclude that xylene does not
cause cancer.

Is there a medical test to show whether I’ve
been exposed to xylene?

Laboratory tests can detect xylene or its breakdown
products in exhaled air, blood, or urine. There is a high degree
of agreement between the levels of exposure to xylene and the
levels of xylene breakdown products in the urine. However, a
urine sample must be provided very soon after exposure ends
because xylene quickly leaves the body. These tests are not
routinely available at your doctor’s office.

Has the federal government made
recommendations to protect human health?

The EPA has set a limit of 10 ppm of xylene in drinking
water.

The EPA requires that spills or accidental releases of xylenes
into the environment of 1,000 pounds or more must be reported.

The Occupational Safety and Health Administration (OSHA)
has set a maximum level of 100 ppm xylene in workplace air for
an 8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) and the American Conference of Governmental Indus-
trial Hygienists (ACGIH) also recommend exposure limits of
100 ppm in workplace air.

NIOSH has recommended that 900 ppm of xylene be
considered immediately dangerous to life or health.  This is the
exposure level of a chemical that is likely to cause permanent
health problems or death.

Glossary
Evaporate:  To change from a liquid into a vapor or a gas.

Carcinogenic: Having the ability to cause cancer.

CAS: Chemical Abstracts Service.

ppm: Parts per million.

Solvent:  A liquid that can dissolve other substances.

References
Agency for Toxic Substances and Disease Registry (ATSDR).
1995.  Toxicological profile for xylenes (update).  Atlanta, GA:
U.S. Department of Health and Human Services, Public Health
Service.



 

 

APPENDIX B 

REPORT FORMS 



 

 

WEEKLY SAFETY REPORT FORM 

Week Ending:   Project Name/Number:  

    

Report Date:   Project Manager Name:  

   

Summary of any violations of procedures occurring that week: 

 

 

 

 

 

Summary of any job related injuries, illnesses, or near misses that week:  

 

 

 

 

 

Summary of air monitoring data that week (include and sample analyses, action levels exceeded, and 

actions taken): 

 

 

 

 

Comments: 

 

 

 

 

Name:   Company:  

Signature:   Title:  



 

 

INCIDENT REPORT FORM 

Date of Report:  

 

Injured: ______________________________________________________________________ 

 

Employer: ______________________________________________________________________ 

 

Site: _____________________________ Site Location: ________________________________ 

 

Report Prepared By: ________________________________  _____________________________ 

 Signature  Title 

ACCIDENT/INCIDENT CATEGORY (check all that applies) 

___ Injury ___ Illness ___ Near Miss 

__ Property Damage ___ Fire ___ Chemical Exposure 

__ On-site Equipment ___ Motor Vehicle ___ Electrical 

__ Mechanical ___ Spill ___ Other 

DATE AND TIME OF ACCIDENT/INCIDENT: Narrative report of Accident/Incident: Identify: 1) 

actions leading to or contributing to the accident/incident; 2) the accident/incident occurrence; and 3) 

actions following the accident/incident. 

 

 

 

 

 

 

 

 

 

 

WITNESS TO ACCIDENT/INCIDENT: 

Name:   Company:  

Address:   Address:  

Phone No.:   Phone No.:  

Name:   Company:  

Address:   Address:  

Phone No.:   Phone No.:  



 

 

INJURED - ILL: 

Name: __________________  SSN: ________________________________________ 

Address: __________________  Age: ________________________________________ 

     

Length of Service: __________________  Time on Present Job: __________________________ 

Time/Classification: __________________________________________________________________ 

SEVERITY OF INJURY OR ILLNESS: 

____ Disabling ___ Non-disabling ___ Fatality 

____ Medical Treatment ___ First Aid Only   

 

ESTIMATED NUMBER OF DAYS AWAY FROM JOB: ____________________________ 

 

NATURE OF INJURY OR ILLNESS: ______________________________________________ 

 

 

 

CLASSIFICATION OF INJURY: 

__ Abrasions _____ Dislocations ____ Punctures 

__ Bites _____ Faint/Dizziness ____ Radiation Burns 

__ Blisters _____ Fractures ____ Respiratory Allergy 

__ Bruises _____ Frostbite ____ Sprains 

__ Chemical Burns _____ Heat Burns ____ Toxic Resp. Exposure 

__ Cold Exposure _____ Heat Exhaustion ____ Toxic Ingestion 

__ Concussion _____ Heat Stroke ____ Dermal Allergy 

__ Lacerations     

Part of Body Affected: __________________________________________________________________ 

Degree of Disability: __________________________________________________________________ 

Date Medical Care was Received: ________________________________________________________ 

Where Medical Care was Received: _______________________________________________________ 

Address (if off-site): __________________________________________________________________ 

(If two or more injuries, record on separate sheets) 



 

 

PROPERTY DAMAGE: 

Description of Damage: ____________________________________________________________ 

 

Cost of Damage: $ ______________________________________________________ 

 

ACCIDENT/INCIDENT LOCATION: _______________________________________________ 

 

ACCIDENT/INCIDENT ANALYSIS:   Causative agent most directly related to accident/incident 

(Object, substance, material, machinery, equipment, conditions) 

 

 

 

 

 

Was weather a factor?:__________________________________________________________________ 

 

Unsafe mechanical/physical/environmental condition at time of accident/incident (Be specific): 

 

 

 

Personal factors (Attitude, knowledge or skill, reaction time, fatigue): 

 

 

ON-SITE ACCIDENTS/INCIDENTS: 

Level of personal protection equipment required in Site Safety Plan: 

 

 

Modifications: 

 

Was injured using required equipment?: 

 

 

If not, how did actual equipment use differ from plan?: 

 

 



 

 

 

ACTION TAKEN TO PREVENT RECURRENCE: (Be specific. What has or will be done? When will it 

be done? Who is the responsible party to insure that the correction is made? 

 

 

 

 

 

ACCIDENT/INCIDENT REPORT REVIEWED BY: 

 

SSO Name Printed  SSO Signature 

 

OTHERS PARTICIPATING IN INVESTIGATION: 

 

Signature  Title 

 

Signature  Title 

 

Signature  Title 

 

ACCIDENT/INCIDENT FOLLOW-UP: Date: _______________________________________ 

Outcome of accident/incident: _____________________________________________________ 

 

 

 

 

Physician’s recommendations: 
 

_____________________________________________________ 

 

 

 

 

Date injured returned to work: 
 

_______________________________________ 

Follow-up performed by: 

 

Signature  Title 

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM 



  

 

APPENDIX C 

EMERGENCY HAND SIGNALS 



 

 

EMERGENCY SIGNALS 

 

In most cases, field personnel will carry portable radios for communication. If this is the case, a 

transmission that indicates an emergency will take priority over all other transmissions. All other site 

radios will yield the frequency to the emergency transmissions.  

 
Where radio communications is not available, the following air-horn and/or hand signals will be 

used: 

EMERGENCY HAND SIGNALS 

OUT OF AIR, CAN’T BREATHE!  

Hand gripping throat 

   

LEAVE AREA IMMEDIATELY, 

NO DEBATE! 

 ( No Picture) Grip partner’s wrist or place 

both hands around waist 

   

NEED ASSISTANCE!  

Hands on top of head 

   

OKAY! – I’M ALL RIGHT!  

- I UNDERSTAND! 

 

Thumbs up 

   

NO! - NEGATIVE!  

Thumbs down 
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APPENDIX E –  

SAMPLE OF NON HAZARDOUS SOIL DISPOSAL MANIFEST(S) 





  

  

 

APPENDIX F –  

SPECIFICATIONS FOR WATERPROOFING MEMBRANE 



PREPRUFE® 300R Plus & 160R Plus
Pre-applied waterproofing membranes that bond
integrally to poured concrete for use below slabs or
behind basement walls on confined sites

Grace Below Grade Waterproofing

Advantages
• Forms a unique continuous adhesive bond to

concrete poured against it—prevents water migra-
tion and makes it unaffected by ground settlement
beneath slabs

• Fully-adhered adhesive to adhesive watertight laps
and detailing

• Provides a barrier to water, moisture and gas—
physically isolates the structure from the surrounding
ground

• Easy roll/kick out installation—reduces installation
time and cost 

• Release Liner free—expedites installation and
reduces construction site waste

• Solar reflective—reduced temperature gain
• Simple and quick to install—requiring no priming
or fillets

• Can be applied to permanent formwork—allows
maximum use of confined sites

• Self protecting—can be trafficked immediately after
application and ready for immediate placing of rein-
forcement

• Unaffected by wet conditions—cannot activate
prematurely

• Inherently waterproof, non-reactive system:
• not reliant on confining pressures or hydration
• unaffected by freeze/thaw, wet/dry cycling

• Chemical resistant—effective in most types of soils
and waters, protects structure from salt or sulphate
attack

Description
Preprufe® 300R Plus & 160R Plus membranes are
unique composite sheets comprising, a thick HDPE
film, an aggressive pressure sensitive adhesive a
weather resistant protective coating and an adhesive to
adhesive seam overlap.

Unlike conventional non-adhering membranes, which
are vulnerable to water ingress tracking between the
unbonded membrane and structure, the unique Preprufe
bond to concrete prevents ingress or migration of water
around the structure.

The Preprufe R Plus System includes:

• Preprufe 300R Plus—heavy-duty grade for use
below slabs and on rafts (i.e. mud slabs). Designed to
accept the placing of heavy reinforcement using
conventional concrete spacers.

• Preprufe 160R Plus—thinner grade for blindside,
zero property line applications against soil retention
systems.

• Preprufe Tape LT—for covering cut edges, roll
ends, penetrations and detailing (temperatures
between 25°F (-4°C) and 86°F (+30°C)).

• Preprufe Tape HC—as above for use in Hot
Climates (minimum 50°F (10°C)).

• Bituthene® Liquid Membrane—for sealing around
penetrations, etc.

• Adcor™ ES—waterstop for joints in concrete walls
and floors

• Preprufe Tieback Covers—preformed cover for soil
retention wall tieback heads

• Preprufe Preformed Corners—preformed inside
and outside corners

Preprufe 300R Plus & 160R Plus membranes are
applied either horizontally to smooth prepared concrete,
carton forms or well rolled and compacted earth or
crushed stone substrate; or vertically to permanent form-
work or adjoining structures. Concrete is then cast
directly against the adhesive side of the membranes.
The specially developed Preprufe adhesive layers work
together to form a continuous and integral seal to the
structure. 

Preprufe can be turned up the inside face of slab form-
work but is not recommended for conventional
twin-sided formwork on walls, etc. Use Bituthene®
self-adhesive membrane or Procor® fluid applied
membrane to walls after removal of formwork for a
fully bonded system to all structural surfaces. 

Drawings are for illustration purposes only. 
Please refer to graceconstruction.com for specific application details.

Watertight and grout tight sealed laps

Slab formwork

Selvedge

Selvedge Adhesive surface of Preprufe
300R Plus/160R Plus Membrane

Watertight details



Installation
The most current application instructions, detail 
drawings and technical letters can be viewed at 
graceconstruction.com. For other technical information
contact your local Grace representative.
Preprufe Plus has colored zip strips at the top and
bottom of the seam area on the edge of the roll. Both
zip strips cover an aggressive adhesive. Once the
yellow zip strip on the top of the membrane and the
blue zip strip on the bottom of the membrane are
removed, a strong adhesive to adhesive bond is
achieved in the overlap area.
Substrate Preparation
All surfaces—It is essential to create a sound and solid
substrate to eliminate movement during the concrete
pour. Substrates must be regular and smooth with no
gaps or voids greater than 0.5 in. (12 mm). Grout
around all penetrations such as utility conduits, etc. for
stability (see Figure 1).
Horizontal—The substrate must be free of loose
aggregate and sharp protrusions. Avoid curved or
rounded substrates. When installing over earth or
crushed stone, ensure substrate is well compacted to
avoid displacement of substrate due to traffic or
concrete pour. The surface does not need to be dry, but
standing water must be removed.
Vertical—Use concrete, plywood, insulation or other
approved facing to sheet piling to provide support to
the membrane. Board systems such as timber lagging
must be close butted to provide support and not more
than 0.5 in. (12 mm) out of alignment.
Membrane Installation
Preprufe can be applied at temperatures of 25°F (-4°C)
or above. When installing Preprufe in cold or marginal
weather conditions <40°F (<4°C) the use of Preprufe
Tape LT is recommended at all laps and detailing.
Preprufe Tape LT should be applied to clean, dry
surfaces and the release liner must be removed imme-
diately after application. Alternatively, Preprufe Plus
Low Temperature (LT) is available for low temperature
condition applications. Refer to Preprufe Plus LT data
sheet for more information.
Horizontal substrates—Kick out or roll out the
membrane HDPE film side to the substrate with the
yellow zip strip facing towards the concrete pour. End
laps should be staggered to avoid a build up of layers.
Leave yellow and blue zip strips on the membrane until
overlap procedure is completed. 
Accurately position succeeding sheets to overlap the
previous sheet 3 in. (75 mm) along the marked
selvedge with the blue zip strip on top of the yellow zip
strip. Ensure the underside of the succeeding sheet is
clean, dry and free from contamination before attempt-
ing to overlap. Peel back and remove both the yellow
and blue zip strips in the overlap area to achieve an
adhesive to adhesive bond at the overlap. Ensure a
continuous bond is achieved without creases and roll
firmly with a heavy roller. 
Refer to Grace Tech Letter 15 for information on 
suitable rebar chairs for Preprufe.
Vertical substrates—Mechanically fasten the membrane
vertically using fasteners appropriate to the substrate with
the yellow zip strip facing towards the concrete pour. 
The membrane may be installed in any convenient
length. Fastening can be made through the selvedge
using a small and low profile head fastener so that the
membrane lays flat and allows firmly rolled overlaps.
Accurately position succeeding sheets to overlap the
previous sheet 3 in. (75 mm) along the marked selvedge
with the blue zip strip on top of the yellow zip strip.
Ensure the underside of the succeeding sheet is clean,
dry and free from contamination before attempting to
overlap. Peel back and remove both the yellow and

blue zip strips in the overlap area to achieve an adhesive
to adhesive bond at the overlap. Roll firmly to ensure a
watertight seal. 
Roll ends and cut edges—Overlap all roll ends and cut
edges by a minimum 3 in. (75 mm) and ensure the area
is clean and free from contamination, wiping with a
damp cloth if necessary. Allow to dry and apply
Preprufe Tape LT (or HC in hot climates) centered over
the lap edges and roll firmly (see Figure 2). Immediately
remove tinted plastic release liner from the tape.
Details
Refer to Preprufe Field Application Manual, Section V
Application Instructions or visit graceconstruction.com.
This manual gives comprehensive guidance and 
standard details.
Membrane Repair
Inspect the membrane before installation of reinforce-
ment steel, formwork and final placement of concrete.
The membrane can be easily cleaned by power washing
if required. Repair damage by wiping the area with a
damp cloth to ensure the area is clean and free from
dust, and allow to dry. Repair small punctures (0.5 in.
(12 mm) or less) and slices by applying Preprufe Tape
centered over the damaged area and roll firmly. Remove
the release liner from the tape. Repair holes and large
punctures by applying a patch of Preprufe membrane,
which extends 6 in. (150 mm) beyond the damaged
area. Seal all edges of the patch with Preprufe Tape,
remove the release liner from the tape and roll firmly.
Any areas of damaged adhesive should be covered with
Preprufe Tape. Remove tinted plastic release liner from
tape. Where exposed selvedge has lost adhesion or laps
have not been sealed, ensure the area is clean and dry
and cover with fresh Preprufe Tape, rolling firmly.
Alternatively, use a hot air gun or similar to activate
adhesive and firmly roll lap to achieve continuity.
Pouring of Concrete
Ensure the plastic release liner is removed from all 
areas of Preprufe Tape.
It is recommended that concrete be poured within 
56 days (42 days in hot climates) of application of the
membrane. Following proper ACI guidelines, concrete
must be placed carefully and consolidated properly to
avoid damage to the membrane. Never use a sharp
object to consolidate the concrete. Provide temporary
protection from concrete over splash for areas of the
Preprufe membrane that are adjacent to a concrete pour.
Removal of Formwork
Preprufe membranes can be applied to removable form-
work, such as slab perimeters, elevator and lift pits, etc.
Once the concrete is poured the formwork must remain
in place until the concrete has gained sufficient
compressive strength to develop the surface bond.
Preprufe membranes are not recommended for conven-
tional twin-sided wall forming systems.
A minimum concrete compressive strength of 1500 psi
(10 N/mm2) is recommended prior to stripping form-
work supporting Preprufe membranes. Premature
stripping may result in displacement of the membrane
and/or spalling of the concrete. 
Refer to Grace Tech Letter 17 for information on
removal of formwork for Preprufe.

Figure 1

Figure 2
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2 Preprufe 160R Plus 6 Bituthene Liquid Membrane 9 Adcor ES
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Detail Drawings
Details shown are typical illustrations and not
working details. For a list of the most current
details, visit us at graceconstruction.com. 
For technical assistance with detailing and
problem solving please call toll free at 
866-333-3SBM (3726).
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Procor is a U.S. registered trademark of W. R. Grace & Co.–Conn., and is used in Canada under license from
PROCOR LIMITED.
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infringe any patent or copyright. W. R. Grace & Co.–Conn., 62 Whittemore Avenue, Cambridge, MA 02140. 
In Canada, Grace Canada, Inc., 294 Clements Road, West, Ajax, Ontario, Canada L1S 3C6.
This product may be covered by patents or patents pending. Copyright 2013. W. R. Grace & Co.–Conn.
PF-189 Printed in U.S.A. 02/13 FA/PDF

Physical Properties
Property Typical Value 300R Plus Typical Value 160R Plus Test Method
Color white white
Thickness 0.046 in. (1.2 mm) 0.032 in. (0.8 mm) ASTM D3767
Lateral Water Migration Pass at 231 ft (71 m) of Pass at 231 ft (71 m) of ASTM D5385, modified1

Resistance hydrostatic head pressure hydrostatic head pressure
Low temperature flexibility Unaffected at -20°F (-29°C) Unaffected at -20°F (-29°C) ASTM D1970
Resistance to hydrostatic 231 ft (71 m) 231 ft (71 m) ASTM D5385, 
head modified2

Elongation 500% 500% ASTM D412, modified3

Tensile strength, film 4000 psi (27.6 MPa) 4000 psi (27.6 MPa) ASTM D412
Crack cycling at -9.4°F Unaffected, Pass Unaffected, Pass ASTM C8364

(-23°C), 100 cycles
Puncture resistance 221 lbs (990 N) 100 lbs (445 N) ASTM E154
Peel adhesion to concrete 5 lbs/in. (880 N/m) 5 lbs/in. (880 N/m) ASTM D903, modified5

Lap peel adhesion at 72°F (22°C) 8 lbs/in. (1408 N/m) 8 lbs/in. (1408 N/m) ASTM D1876, modified6

Lap peel adhesion at 40°F (4°C) 8 lbs/in. (1408 N/m) 8 lbs/in. (1408 N/m) ASTM D1876, modified6

Permeance to water 0.01 perms 0.01 perms ASTM E96, method B
vapor transmission (0.6 ng/(Pa x s x m2)) (0.6 ng/(Pa x s x m2))

Footnotes:
1. Lateral water migration resistance is tested by casting concrete against membrane with a hole and subjecting the membrane to hydrostatic head pressure with
water. The test measures the resistance of lateral water migration between the concrete and the membrane.

2. Hydrostatic head tests of Preprufe Membranes are performed by casting concrete against the membrane with a lap. Before the concrete cures, a 0.125 in. 
(3 mm) spacer is inserted perpendicular to the membrane to create a gap. The cured block is placed in a chamber where water is introduced to the
membrane surface up to the head indicated.

3. Elongation of membrane is run at a rate of 2 in. (50 mm) per minute.
4. Concrete is cast against the Preprufe membrane and allowed to cure (7 days minimum)
5. Concrete is cast against the protective coating surface of the membrane and allowed to properly dry (7 days minimum). Peel adhesion of membrane to
concrete is measured at a rate of 2 in. (50 mm) per minute at room temperature.

6. The test is conducted 15 minutes after the lap is formed (per Grace published recommendations) and run at a rate of 2 in. (50 mm) per minute at 72°F (22°C).

Supply
Dimensions (Nominal) Preprufe 300R Plus Membrane Preprufe 160R Plus Membrane Preprufe Tape (LT or HC*)
Thickness 0.046 in. (1.2 mm) 0.032 in. (0.8 mm)
Roll size 3 ft. 10 in. x 102 ft. (1.17m x 31.15m) 3 ft. 10 in. x 120 ft. (1.17m x 36.6m) 4 in. x 49 ft (100 mm x 15 m)
Roll area 392 ft2 (36 m2) 460 ft2 (42 m2)
Roll weight 108 lbs (50 kg) 92 lbs (42 kg) 4.3 lbs (2 kg)
Minimum side/end laps 3 in. (75 mm) 3 in. (75 mm) 3 in. (75 mm)
* LT denotes Low Temperature (between 25°F (-4°C) and 86°F (+30°C))
HC denotes Hot Climate (50°F (>+10°C))
Ancillary Products

Bituthene Liquid Membrane—1.5 US gal (5.7 liter) or 4 US gal (15.1 liter)

Specification Clauses
Preprufe 300R Plus or 160R Plus shall be applied with
its adhesive face presented to receive fresh concrete to
which it will integrally bond. Only Grace Construction
Products approved membranes shall be bonded to
Preprufe. All Preprufe system materials shall be
supplied by Grace Construction Products, and applied
strictly in accordance with their instructions. Specimen
performance and formatted clauses are also available.
NOTE: Use Preprufe Tape to tie-in Procor with Preprufe.

Health and Safety
Refer to relevant Material Safety data sheet. Complete
rolls should be lifted and carried by a minimum of two
persons.



  

  

 

 

APPENDIX G 

CITIZEN PARTICIPATION PLAN 

 

The NYC Office of Environmental Remediation and BRP Development Corp. have established 

this Citizen Participation Plan because the opportunity for citizen participation is an important 

component of the NYC Voluntary Cleanup Program. This Citizen Participation Plan describes 

how information about the project will be disseminated to the Community during the remedial 

process.  As part of its obligations under the NYC VCP, BRP Development Corp. will maintain a 

repository for project documents and provide public notice at specified times throughout the 

remedial program. This Plan also takes into account potential environmental justice concerns in 

the community that surrounds the project Site. Under this Citizen Participation Plan, project 

documents and work plans are made available to the public in a timely manner. Public comment 

on work plans is strongly encouraged during public comment periods. Work plans are not 

approved by the NYC Office of Environmental Remediation (OER) until public comment 

periods have expired and all comments are formally reviewed. An explanation of cleanup plans 

in the form of a public meeting or informational session is available upon request to OER’s 

project manager assigned to this Site, Isabel McRae, who can be contacted about these issues or 

any others questions, comments or concerns that arise during the remedial process at (212) 341-

2034. 

 

Project Contact List. OER has established a Site Contact List for this project to provide public 

notices in the form of Fact Sheets to interested members of the Community. Communications 

will include updates on important information relating to the progress of the cleanup program at 

the Site as well as to request public comments on the cleanup plan. The Project Contact List 

includes owners and occupants of adjacent buildings and homes, principal administrators of 

nearby schools, hospitals and day care centers, the public water supplier that serves the area, 

established document repositories, the representative Community Board, City Council members, 

other elected representatives and any local Brownfield Opportunity Area (BOA) grantee 

organizations.  Any member of the public or organization will be added to the Site Contact List 

on request. A copy of the Site Contact List is maintained by OER’s project manager. If you 



  

  

 

would like to be added to the Project Contact List, contact NYC OER at (212) 788-8841 or by 

email at brownfields@cityhall.nyc.gov.   

Repositories  

NYC OER maintains electronic records of documents containing information about the 

environmental investigation and environmental remediation plans for development projects that 

have applied into the NYC Voluntary Cleanup Program. These electronic records can be 

accessed by NYC OER’s website: 

http://www.nyc.gov/html/oer/html/repository/R_NYC_BCP.shtml 

AKRF will maintain the online repositories to ensure that they are fully populated with project 

information 

 

Digital Documentation. NYC OER strongly encourages the use of digital documents in 

repositories as a means of minimizing paper use while also increasing convenience in access and 

ease of use. 

 

Identify Issues of Public Concern. The major issues of concern to the public will be potential 

impacts of nuisance odors and dust during the disturbance of historic fill soil at the Site. This 

work will be performed in accordance with procedures which will be specified under a detailed 

Remedial Program which considers and takes preventive measures for exposures to future 

residents of the property and those on adjacent properties during construction. Detailed plans to 

monitor the potential for exposure including a Construction Health and Safety Plan and a 

Community Air Monitoring Plan are required components of the remedial program. 

Implementation of these plans will be under the direct oversight of NYC OER. 

 

These plans will specify the following worker and community health and safety activities during 

remedial activity at the Site: 

 

 On-site air monitoring for worker protection, 

 Perimeter air monitoring for community protection. 

 

mailto:brownfields@cityhall.nyc.gov
http://www.nyc.gov/html/oer/html/repository/R_NYC_BCP.shtml


  

  

 

The Health and Safety Plan and the Community Air Monitoring Plan prepared as part of the 

Remedial Action Work Plan will be available for public review at the document repository. 

 

Public Notice and Public Comment. Public notice to all members of the Project Contact List is 

required at three major steps during the performance of the cleanup program (listed below) and 

at other points that may be required by OER. Notices will include Fact Sheets with descriptive 

project summaries, updates on recent and upcoming project activities, repository information, 

and important phone and email contact information. All notices will be prepared by BRP 

Development Corp., reviewed and approved by OER prior to distribution and mailed by BRP 

Development Corp.  Public comment is solicited in public notices for all work plans developed 

under the NYC Voluntary Cleanup Program. Final review of all work plans by OER will 

consider all public comments. Approval will not be granted until the public comment period has 

been completed.  

 

Citizen Participation Milestones. Public notice and public comment activities occur at several 

steps during a typical NYC VCP project. See flow chart on the following page, which identifies 

when during the NYC VCP public notices are issued. These steps include: 

 

 Public Notice of the availability of the Remedial Investigation Report and Remedial 

Action Work Plan and a 30-day public comment period on the Remedial Action 

Work Plan.  

 Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact 

List announcing the availability of the Remedial Investigation Report and Remedial 

Action Work Plan and the initiation of a 30-day public comment period on the Remedial 

Action Work Plan. The Fact Sheet summarizes the findings of the RIR and provides 

details of the RAWP. The public comment period will be extended an additional 15 days 

upon public request. A public meeting or informational session will be conducted by 

OER upon request. 

 

 Public Notice announcing the approval of the RAWP and the start of remediation 

 Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact 

List announcing the approval of the RAWP and the start of remediation. 

 



  

  

 

 Public Notice announcing the completion of remediation, designation of 

Institutional and Engineering Controls and issuance of the Notice of Completion 

 

Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact 

List announcing the completion of remediation, providing a list of all Institutional and 

Engineering Controls implemented for to the Site and announcing the issuance of the 

Notice of Completion. 
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    COST ESTIMATE 
INITIAL SUBSURFACE INVESTIGATION                                                                             

THE CROSSING AT JAMAICA STATION QUEENS, NY 

 

 

 

  

Task 1 - Phase II Subsurface Investigation and Reporting

AKRF

Labor (reporting and fieldwork) @ 32,000$     

Field Equipment/Supplies 8 days @ 325$            2,600$       

AKRF Subtotal 34,600$   

Geophysical Subcontractor

Geophysical Crew and Equipment (full-day) 1 day @ 2,500$         2,500$       

Geophysical Subtotal 2,500$     

Drilling Subcontractor

Direct Push Rig (including Mob/Demob/remote rig/tooling) 5 day @ 4,300$         21,500$     

Drilling Subtotal 21,500$   

Soil, Soil Vapor, and Groundwater Analytical
*

VOCs, EPA Method 8260 (includes 1 QA/QC sample) 32 EA @ 110$            3,520$       

SVOCs, EPA Method 8270 26 EA @ 210$            5,460$       

TAL Metals 30 EA @ 110$            3,300$       

PCBs/Pest., EPA Methods 8082/8081 26 EA @ 220$            5,720$       

TO-15 10 EA @ 350$            3,500$       

Analytical Subtotal 21,500$   

TASK 1 TOTAL 80,100$   

NOTES:
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COST ESTIMATE – SUPPLEMENTAL INVESTIGATION 

THE CROSSING AT JAMAICA STATION QUEENS, NY 

 

Task 2 - Supplemental Phase II Subsurface Investigation and Reporting

AKRF

Labor (fieldwork and reporting) 15,000$        

Field Equipment/Supplies 5 days @ $    325 1,625$          

 AKRF 

Subtotal 16,625$       

Drilling Subcontractor

Direct Push Rig (including 5 day @ $ 4,300 21,500$        

 Drilling 

Subtotal 21,500$       

Soil, Soil Vapor, and Groundwater 

Analytical*

VOCs, EPA Method 8260 (includes 1 

QA/QC sample) 42 EA @ $    110 4,620$          

SVOCs, EPA Method 8270 37 EA @ $    210 7,770$          

TAL Metals (filtered and dissolved for 

Groundwater) 42 EA @ $    110 4,620$          

PCBs/Pest., EPA Methods 8082/8081 37 EA @ $    220 8,140$          

TO-15 9 EA @ $    350 3,150$          

 Analytical 

Subtotal 28,300$       

TASK 2 TOTAL 66,425$       
* estimate includes up to 14 soil 

borings with 28 soil samples, 5 

temporary well points, 8 soil vapor 

implants, one ambient air sample and 

QA/QC Samples (e.g.,field/trip blanks 

and MS/MSD)



 

APPENDIX I 

SIGNIFICANT THREAT DETERMINATION (TO BE PROVIDED) 
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Senior Vice PreSident 

Michelle lapin, p.e . 

Michelle Lapin is a Senior Vice President with more than 25 years of experience 
in the assessment and remediation of hazardous waste issues. She leads the firm’s 
Hazardous Materials group and offers extensive experience providing strategic 
planning and management for clients. Ms. Lapin has been responsible for the 
administration of technical solutions to contaminated soil, groundwater, air and 
geotechnical problems. Her other duties have included technical and report 
review, proposal writing, scheduling, budgeting, and acting as liaison between 
clients and regulatory agencies, and project coordination with federal, state, and 
local authorities.

Ms. Lapin’s hydrogeologic experience includes groundwater investigations, 
formulation and administration of groundwater monitoring programs and 
remediation throughout the Northeast. Her experience with groundwater 
contamination includes Level B hazardous waste site investigations; leaking 
underground storage tank studies, including hazardous soil removal and disposal 
and associated soil and water issues; soil gas/vapor intrusion surveys; and 
wetlands issues. Ms. Lapin is experienced in coordinating and monitoring field 
programs concerning hazardous waste cell closures. She has directed hundreds of 
Phase I, Phase II, and Phase III investigations and remediations, many of them in 
conjunction with developers, law firms, lending institutions, and national retail 
chains. She is also experienced in the cleanup of contaminated properties under 
Brownfield Cleanup Program (BCP) regulations. 

releVant exPerience

West 61st Street Rezoning/Residential Development, New York, NY

Ms. Lapin is directing the firm’s hazardous materials work for this mixed-use 
development in Manhattan. The Algin Management Company hired AKRF to 
prepare an environmental impact statement (EIS) for the proposed rezoning of 
the western portion of the block between West 60th and 61st Streets, between 
Amsterdam and West End Avenues. The purpose of the proposed action was to facilitate the development of two 30-story 
residential towers with accessory parking spaces, and landscaped open space. The EIS examined a “worst case” condition 
for rezoning the block, which allowed Algin to build a residential building of approximately 375,000 square feet at their 
site. The building now contains 475 apartments, 200 accessory parking spaces, a health club, and community facility space. 
This site, with the services of AKRF, entered into New York State’s Brownfield Cleanup Program (BCP). On-site issues 
included underground storage tanks remaining from previous on-site buildings, petroleum contamination from these tanks 
and possibly from off-site sources, and other soil contaminants (metals, semi-volatile organic compounds, etc.) from fill 
materials and previous on-site buildings. AKRF oversaw the adherence to the Construction Health and Safety Plan (HASP), 
which was submitted to and approved by the New York State Department of Environmental Conservation (NYSDEC), and 
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M.S., Civil Engineering, Syracuse 
University, 1985

B.S., Civil Engineering, Clarkson University, 
1983
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New York State P.E. 

State of Connecticut P.E.
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Member, National Society of Professional 
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monitored the waste streams, to ensure that the different types of waste were disposed of at the correct receiving facilities. 
This oversight also included confirmation and characteristic soil sampling for the receiving facilities and NYSDEC. A “Track 
1” Clean up of the majority of the property (the portion including the buildings) was completed and the final Engineering 
Report was approved by the NYSDEC. AKRF has also completed a smaller portion of the property as a “Track 4” cleanup, 
which includes a tennis court and landscaped areas.

hudson River Park, New York, NY 

Ms. Lapin is directing AKRF’s hazardous materials work during construction of Hudson River Park, a five-mile linear park 
along Manhattan’s West Side. As the Hudson River Park Trust’s (HRPT’s) environmental consultant, AKRF is overseeing 
preparation and implementation of additional soil and groundwater investigations (working with both NYSDEC and 
the New York City Department of Environmental Protection (NYCDEP)), all health and safety activities, and removal 
of both known underground storage tanks and those encountered during construction. Previously, the firm performed 
hazardous materials assessments as part of the environmental impact statement (EIS) process, including extensive database 
and historical research, and soil and groundwater investigations. Ms. Lapin has been the senior consultant for the soil and 
groundwater investigations and remediation, and the asbestos investigations and abatement oversight.

Fiterman hall Deconstruction and Decontamination Project, New York, NY

The 15-story Fiterman Hall building, located at 30 West Broadway, originally constructed as an office building in the 1950s, 
had served as an extension of the City University of New York (CUNY) Borough of Manhattan Community College (BMCC) 
since 1993. The building was severely damaged during the September 11, 2001, World Trade Center (WTC) attack when 
7 WTC collapsed and struck the south façade of the building, resulting in the partial collapse of the southwest corner of 
the structure. The building was subsequently stabilized, with breaches closed and major debris removed. Because extensive 
mold and WTC dust contaminants remain within the building, it must be taken down. The project required the preparation 
of two environmental assessment statements (EASs)—one for the deconstruction and decontamination of Fiterman Hall 
and one for the construction of a replacement building on the site. AKRF prepared the EAS for the Deconstruction and 
Decontamination project, which included the decontamination of the interior and exterior of the building, the removal 
and disposal of all building contents, and the deconstruction of the existing, approximately 377,000-gross-square-foot 
partially collapsed structure. Ms. Lapin reviewed the EAS’s deconstruction and decontamination plans. The cleanup plan 
was submitted to the United States Environmental Protection Agency (USEPA).

Columbia University Manhattanville academic Mixed-Use Development, New York, NY

Ms. Lapin served as Hazardous Materials Task Leader on this EIS for approximately 4 million square feet of new academic, 
research and neighborhood uses to be constructed north of Columbia University’s existing Morningside campus. The 
Hazardous Materials work included Phase I Environmental Site Assessments for the properties within the site boundaries, 
and estimates for a Subsurface (Phase II) Investigation of the entire development area. The firm’s Hazardous Materials 
group has performed over 30 individual Phase I Environmental Site Assessments for properties within the development 
area. In addition, a Preliminary Environmental Site Assessment (PESA) was completed in conjunction with the EIS. 
Based on the Phase I studies, AKRF conducted a subsurface (Phase II) investigation in accordance with an NYCDEP-
approved investigative work plan and health and safety plan. Subsurface activities included the advancement of soil borings, 
groundwater monitor wells, and the collection of soil and groundwater samples for laboratory analysis. This study estimated 
costs to remediate contaminated soil, groundwater and hazardous building materials, including lead-based paint and 
asbestos-containing materials.

Yonkers Waterfront Redevelopment Project, Yonkers, NY

For this redevelopment along Yonkers’ Hudson River waterfront, Ms. Lapin headed the remedial investigation and 
remediation work that included Phase I assessments of 12 parcels, investigations of underground storage tank removals and 
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associated soil remediation, remedial alternatives reports, and remedial work plans for multiple parcels. Several of the city-
owned parcels were remediated under a Voluntary Cleanup Agreement; others were administered with state Brownfields 
grants. Hazardous waste remediation was completed on both brownfield and voluntary clean-up parcels, which enabled 
construction of mixed-use retail, residential development, and parking.

East 75th/East 76th Street Site, New York, NY

Ms. Lapin served as Senior Manager for this project that encompassed coordination and direct remediation efforts of this 
former dry cleaning facility and parking garage prior to the sale of the property and its ultimate redevelopment for use 
as a private school. A preliminary site investigation identified 20 current and former petroleum and solvent tanks on the 
property. A soil and groundwater testing program was designed and implemented to identify the presence and extent of 
contamination resulting from potential tank spills. This investigation confirmed the presence of subsurface petroleum 
contamination in the soil and solvent contamination from former dry cleaning activities in the bedrock. AKRF completed 
oversight of the remediation under the State’s Voluntary Cleanup Program. Remediation, consisting of tank removals and 
excavation of contaminated soil and the removal of solvent-contaminated bedrock down to 30 feet below grade, has been 
completed. AKRF completed oversight of the pre-treatment of groundwater prior to discharge to the municipal sewer 
system and an off-site study to determine impacts to groundwater in downgradient locations. 

avalon on the Sound, New Rochelle, NY

For Avalon Bay Communities, Ms. Lapin managed the investigations and remediation of two luxury residential towers and an 
associated parking garage. Remediation of the first phase of development (the first residential tower and the parking garage) 
included gasoline contamination from a former taxi facility, fuel oil contamination from multiple residential underground 
storage tanks, and chemical contamination from former on-site manufacturing facilities. The remediation and closure of 
the tank spills was coordinated with the New York State Department of Environmental Conservation (NYSDEC). The 
initial investigation of the Phase II development—an additional high-rise luxury residential building—detected petroleum 
contamination. A second investigation was conducted to delineate the extent of the contamination and estimate the costs 
for remediation. AKRF oversaw the remediation and conducted the Health and Safety monitoring. The remediation was 
completed with closure and approvals of the NYSDEC. 

East River Science Park, New York, NY

Originally, New York University School of Medicine (NYUSOM) retained the firm to prepare a full Environmental Impact 
Statement (EIS) for its proposed East River Science Park (ERSP). As originally contemplated, the proposed complex was to 
occupy a portion of the Bellevue Hospital campus between East 30th Street and approximately East 28th Street and would 
have included a clinical practice, research, and biotech facilities, housing units, a child care center, and a conference center 
and parking.

Ms. Lapin managed the Phase I Environmental Site Assessment and other hazardous materials-related issues. Events relating 
to September 11, 2001 delayed the project for several years. When it resurfaced with a new developer and a diminished 
scope, Ms. Lapin updated the hazardous materials issues and consulted with the new developer regarding remediation 
strategies and involvement of regulatory agencies. For the actual remediation/development, the city requested oversight by 
AKRF to represent its interests (the city is retaining ownership of the land). Ms. Lapin completed directing the remediation 
oversight on behalf of the City of New York for the remediation of this former psychiatric hospital building, laundry building 
and parking areas. The new 550,000 square-foot development includes a biotechnology center, street level retail, and an 
elevated plaza. 



Marcus Simons is a Senior Vice President of AKRF with 20 years of 
environmental consulting experience, specializing in the assessment and cleanup 
of contaminated sites, including federal and state superfund, RCRA, TSCA, 
brownfield, voluntary cleanup and spill sites. His expertise includes health risk 
assessment, development of sampling plans, economic evaluations of remedial 
alternatives, and regulatory analysis. He is also AKRF’s Health and Safety Officer 
with extensive experience of Hazardous Waste Operations and Emergency 
Response Standard (HAZWOPER) issues during sampling and remediation of 
contaminated sites.

Mr. Simons directs much of AKRF environmental due diligence work (recently 
managing environmental due diligence on Tishman/Blackrock’s Peter Cooper/
Stuyvesant Town acquisition, reportedly the largest real estate transaction in US 
history), including supervising preparation of numerous Phase I and Phase II 
Environmental Site Assessments, as well as more complex multi-site and litigation-
related projects. Mr. Simons manages preparation of the contaminated-materials 
portions of AKRF’s Environmental Impact Statements and Environmental 
Assessments and has experience with procedures for hazardous material 
requirements under NEPA and New York SEQRA/CEQR and E-designation 
programs. He also has extensive experience in statistics, selection of sites for 
controversial facilities, and federal and state wetland regulations and waterfront 
permitting. In addition to analytical work, Mr. Simons has considerable experience 
in presenting results to regulatory agencies and the general public.

Mr. Simons has managed some of the most complex cleanup sites in New York State including: the recently completed 
cleanup of a 12-acre PCB-contaminated former utility property in Flushing, Queens where a 3 million square foot retail/
residential building is nearing completion (remediation was performed under the State Brownfield Cleanup Program, 
though the site was also subject to City jurisdiction under its E-Designation program); cleanup of the nation’s largest former 
dental factory in Staten Island for reuse as single family housing; the investigation of several former manufactured gas plants; 
and the investigation and remediation associated with the reconstruction of the West Side Highway and Hudson River Park 
in Manhattan (from the Battery to 59th Street). Mr. Simons also has extensive experience with transportation projects 
(Second Avenue Subway, MTA/LIRR East Side Access, Cross Harbor Freight Movement Study, Route 9A Reconstruction), 
large-scale rezoning projects (Long Island City, Downtown Brooklyn, Jamaica) and public and private redevelopment work 
(Atlantic Yards, School Construction Authority, Queens West).

SENIOR VICE PRESIDENT

MARCUS S IMONS
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M.S., Engineering and Public Policy, 
Carnegie-Mellon University, 1988 
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8 Hour Site Supervisor
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Year started in company: 1995
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RELEVANT EXPERIENCE

CE Flushing Site, Flushing, NY

Mr. Simons directed the remediation of a former industrial site in Flushing, Queens, NY prior to its redevelopment as a 3 
million square foot retail/residential complex. The property was cleaned up under the NYS Department of Environmental 
Conservation Brownfield Cleanup Program and the NYC Department of Environmental Protection’s E-Designation 
requirements. The remedial measures included the removal of aboveground and underground storage tanks, excavation 
and off-site disposal of TSCA, RCRA and non-hazardous wastes, NAPL removal, and removal and investigation of on-site 
drainage structures. The remediation and subsequent construction involved obtaining (or obtaining waivers from) numerous 
permits including those for NYSDEC Tidal Wetlands, NYSDEC Long Island Wells, NYSDEC SPDES/Stormwater and 
NYCDEP Sewer Use.

Peter Cooper Village/Stuyvesant Town, New York, NY

Mr. Simons directed the purchaser’s environmental due diligence efforts for the bidding and subsequent acquisition of this 
80-acre property in Manhattan. Much of the 110-building complex is underlain by former manufactured gas plants and Con 
Edison entered the site into NYSDEC’s Voluntary Cleanup Program. Going forward Mr. Simons will manage oversight of 
activities that involve disturbance of MGP-contaminated soils, as well as future testing and potentially remediation.

MTA New York City Transit Manhattan East Side Transit Alternative (MESA)/Second Avenue Subway, 
New York, NY

Mr. Simons directed the contaminated material assessment for this multi-billion dollar transit initiative that would provide 
subway service to Manhattan’s East Side. The assessment identified several hundred facilities along the alignment that 
could have impacted soil and/or groundwater and could require special materials handling and enhanced health and safety 
procedures. Additional evaluation of these sites is underway.

Ferry Point Park, Bronx, NY

Mr. Simons developed the material acceptance criteria (soil standards for capping materials) for the development of 
Ferry Point Park (including a golf course) in the Bronx. The New York City Department of Environmental Protection 
DEP and the New York State Departments of Health (DOH) and Environmental Conservation (DEC) agreed for the first 
time to relax their strict (TAGM 4046) criteria for clean soil, based on statistical analyses of background conditions and  
risk-based modeling. 

Prince’s Point, Staten Island, NY

Mr. Simons managed the complex cleanup (including the relocation of a contaminated tidal creek) of the nation’s largest 
former dental factory site on Staten Island’s waterfront. The site was on the State Superfund list. The future use of the site 
as single-family residential property entailed extensive negotiations with NYSDEC and NYSDOH. The project required 
obtaining (or obtaining waivers from) numerous permits including those for NYSDEC Tidal and Fresh Water Wetlands, 
USACOE (Nationwide) Permits, NYSDEC Coastal Erosion Hazard Area, NYSDEC SPDES and Stormwater, FEMA 
Modifications to Land in Floodplain, and USEPA Notification of PCB Waste Activity.

Route 9A Reconstruction, New York, NY

AKRF directed extensive studies for the reconstruction in Lower Manhattan proposed by the New York State Department 
of Transportation (NYSDOT) in cooperation with the Federal Highway Administration (FHWA). The project is arguably 
the most complex environmental analyses performed for a federally funded transportation project in New York City in the 
last 10 years. The firm was responsible for all environmental tasks as well as the preparation for the Draft, Supplementary, 

MARCUS SIMONS – CONTINUEd
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and Final Environmental Impact Statements (EISs) and Section 4(f) Evaluation for this 5-mile $250 million reconstruction 
of Route 9A as part of the recovery effort following the events of September 11th, 2001. Mr. Simons managed the extensive 
hazardous materials investigations and prepared the contract specifications for contaminated soil and tank removal, 
including Health and Safety oversight. 

Hudson River Park, New York, NY

Mr. Simons is managing hazardous materials issues for the ongoing Hudson River Park construction, located adjacent 
to the Route 9A roadway. Construction is ongoing and Mr. Simons directs health and safety oversight and remediation  
during construction.

Jamaica Rezoning, Queens, NY

As part of the preparation of an Environmental Impact Statement, Mr. Simons managed the hazardous materials assessment 
of a multi-block area. In addition to conducting the assessment, Mr. Simons made recommendation as to the properties 
where “E-Designations” (city-recorded institutional controls on future development) should be placed.

Outlet City, Long Island City, Queens, NY

In Long Island City, Mr. Simons managed the investigation and interim remediation of an old factory complex where large 
volumes of creosote were spilled. The investigations and interim remedial measures (IRMs) took place under the New York 
State’s Voluntary Cleanup Program (VCP). 

MTA/LIRR East Side Access Project, New York, NY

Mr. Simons managed the hazardous materials investigations for multiple sites in the Bronx, Manhattan, and Queens 
associated with the Environmental Impact Statement (EIS) for the Long Island Rail Road connection to Grand Central 
Terminal. Mr. Simons continues to be involved in health and safety oversight related to the construction of the project.

New York City department of Transportation, Lead Paint Removal and disposal on Bridges Project,  
New York, NY

Mr. Simons conducted a regulatory analysis of related to the removal of lead paint from nearly 800 bridges. This analysis 
included an evaluation of the regulatory compliance of various proposed procedures with federal and state hazardous and 
solid waste management requirements.

American Felt and Filter Company, New Windsor, NY

Mr. Simons prepared a Remedial Investigation (including exposure assessment) and Feasibility Study for the country’s oldest 
active felt manufacturing facility, located in Orange County. This solvent-contaminated site is on the State Superfund List.

MARCUS SIMONS – CONTINUEd



Neoma Chefalo is an Environmental Scientist with experience in Due 
Diligence Phase I and Phase II Environmental Site Assessments (ESAs) and 
National Environmental Policy Act (NEPA) screenings, Lab Pack Chemistry, 
environmental consulting, environmental sciences and project management. Ms. 
Chefalo has technical experience in Phase I ESAs, historical land-use research, 
Section 106 surveys, NEPA screenings, Phase II ESAs, asbestos and lead-based 
paint testing, environmental inspections, governmental file reviews, and soil and 
groundwater sampling investigations. Ms. Chefalo also has experience in the 
environmental field including NEPA screenings, Phase I and Phase II ESAs of 
historic, commercial, industrial and residential properties, asbestos surveys, and 
soil and groundwater sampling programs. In addition, Ms. Chefalo has experience 
with Section 106 surveys.

RELEVANT EXPERIENCE

New York City School Construction Authority, Various Locations, New York City

Under an on-call contract, AKRF provides the New York City School Construction Authority (NYCSCA) with hazardous 
materials consulting services. Ms. Chefalo is involved with various due diligence and environmental assessment projects 
including Phase I Environmental Site Assessments (ESAs); Phase II (Subsurface) Environmental Site Investigations (soil, 
groundwater and soil gas investigations); Indoor Air Quality (IAQ) Assessments; Underground Storage Tank (UST) 
inspections; and peer review of consultant due diligence reports.

Rockaway Turnpike, Lawrence, Nassau County, NY

Ms. Chefalo provided oversight for tank removal/closure activities and subsequent soil and groundwater sampling with 
regulatory spill closure procedures for this former gasoline filling station.

2477 Third Avenue, Bronx, NY

Ms. Chefalo conducted a Phase I Environmental Site Assessment (ESA) and a subsequent Phase II Environmental Site 
Investigation including soil and groundwater sampling for this former gasoline filling station, which was entered into New 
York’s Brownfield Cleanup Program (BCP). Ms. Chefalo also assisted with the BCP application process for the facility.

Hudson River Park, New York, NY

AKRF serves as an on-call consultant for the ongoing development of the Hudson River Park, the approximately 5 to 6 
mile section of waterfront property from Battery Place to 59th Street along the western edge of Manhattan. Ms. Chefalo 
conducts environmental construction monitoring and subsurface investigations, provides guidance on construction and 
environmental health and safety issues, interfaces with regulatory agencies as necessary, and oversees tank removals and the 
mitigation of environmental conditions encountered during site development activity.

ENVIRONMENTAL SCIENTIST

NEOMA CHEFALO

1

BACKGROUND

Education

B.A., Environmental Studies, University of 
San Francisco, 2003

Certifications 

Section 106 and NEPA Training

OSHA 40-hour Health & Safety Training 
for Hazardous Waste Operations

New York State Asbestos Inspector
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Weill Cornell Medical Center Ambulatory Care Facility, New York, NY

AKRF prepared an Environmental Assessment Statement (EAS) and supplemental studies for a new Ambulatory Care 
Facility at Cornell University’s Joan and Sanford I. Weill Medical College (WMC) in Manhattan. The college requested 
several variances (rear yard, sky exposure plane, lot coverage, and transfer of floor area across zoning district boundaries) 
from the New York City Board of Standards and Appeals (BSA) to facilitate construction of a new facility on the southwest 
corner of East 70th Street and York Avenue. Ms. Chefalo conducted a Phase I Environmental Site Assessment (ESA) and 
authored the hazardous materials chapter of the EAS.

Pedestrian Bridges Reconstruction Project, New York, NY

The New York City Department of Design and Construction (DDC) hired AKRF to provide environmental consulting 
services. Ms. Chefalo conducted a Phase I Environmental Site Assessment (ESA) and wrote the hazardous materials 
chapter of the Environmental Impact Statement (EIS) for the reconstruction of two Americans with Disabilities Act (ADA) 
compliant pedestrian bridges.

The New School Reconstruction, New York, NY

Ms. Chefalo conducted a Phase I Site Assessment (ESA) and wrote the hazardous materials chapter of a study for the 
reconstruction of this educational facility.

677 11th Avenue, New York, NY

Rockrose Development hired AKRF to provide environmental consulting services. Ms. Chefalo conducted a Phase I 
Environmental Site Assessment (ESA) and Phase II Sub-slab soil gas monitoring of this auto repair and storage facility.

55 Water Street, New York, NY

Goldman Sachs constructed a 53-story trading facility in Lower Manhattan. While with another firm, Ms. Chefalo conducted 
a Phase I Environmental Site Assessment (ESA) and National Environmental Policy Act (NEPA) land use screening for 
this project.



 

 

ADRIANNA BOSCO 
PROFESSIONAL I 

Adrianna Bosco is a Professional I in AKRF’s Hazardous Materials Department.  She has experience in Phase I 
and Phase II site investigations and remediation/construction monitoring and oversight.  Ms. Bosco is a 2011 
graduate of Manhattan College, where she studied Environmental Engineering.  She worked as an Environmental 
Scientist for PS&S Engineering, Inc. prior to joining AKRF.  

BACKGROUND 
Role in Project 
Junior Environmental Scientist 
 
Education 
B.S., Environmental Engineering, Manhattan College, Bronx, New York, 2011 
 
Licenses/Certifications 
40 Hour OSHA HAZWOPER Certified, September 2011 
10 Hour OSHA Construction Program Certified, October 2013 
 
Years of Experience 
Date started at AKRF: July 2014 
Prior industry experience: PS&S Engineering, Inc. December 2011 – July 2014 (2 years, 7 months) 

RELEVANT EXPERIENCE 

PS&S Engineering, Inc. (PS&S), Yonkers, NY  
Before joining AKRF, Ms. Bosco was an Environmental Scientist I in the Environmental Department at PS&S.  
She was responsible for conducting site investigations and providing construction oversight for remediation 
projects in New York and New Jersey. As a staff scientist, she was responsible for the on-site supervision of 
subcontractors and interacting with project managers and client representatives. Ms. Bosco also prepared technical 
reports, work plans, monitoring logs, and Phase I Environmental Site Assessments (ESAs).  

Former Laundry/Dry Cleaning Plant, Harlem, New York 
This former dry cleaning property, now a privately owned commercial facility, is the only New York State 
Department of Environmental Conservation’s (NYSDEC) listed hazardous waste site in Manhattan. The final 
Remedial Action Work Plans (RAWPs) for the site were approved in 2012 and 2013.  Remedial work includes 
removal of contaminated building materials, installation of a soil vapor extraction (SVE) system and sub-slab 
depressurization system (SSDS), and in-situ soil and groundwater treatment with chemical-oxidation injection.  Ms. 
Bosco performed remedial action oversight, including SSDS piping installation inspections and Health and Safety 
Plan (HASP) air monitoring for volatiles and particulates. 
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Soundview Park, Bronx, NY 
This project consists of reconstruction and enhancement of a 205-acre park in the Bronx. The site was historically 
a landfill and later backfilled with sanitation fill material prior to park construction. Remediation of this site 
included the excavation and disposal of contaminated soil and placement of clean fill. Ms. Bosco performed 
environmental monitoring in compliance with the Construction Health and Safety Plan (CHASP) and Remedial 
Action Plan (RAP) during the excavation and disposal of historic fill and solid waste. She was also responsible for 
conducting air quality monitoring for volatiles and particulates during all soil disturbance activities.  

145 West Street, Greenpoint, Brooklyn, NY 
Investigation and remediation of this site of a proposed high-rise residential building on the Greenpoint waterfront 
is being conducted under the NYSDEC Brownfield Cleanup Program (BCP), and remediation for redevelopment 
will also be conducted under New York City Office of Environmental Remediation (OER) as the site lots have an 
E Designation for hazardous materials.   For this project, Ms. Bosco conducted a Supplemental Site Investigation 
to determine the feasibility of achieving a BCP “Track 1” clean-up.  The investigation included advancement of 
soil borings within the proposed building footprints and adjacent to a fuel oil UST; installation of a monitoring 
well adjacent to the UST; and collection of soil and groundwater samples for waste characterization and 
delineation of petroleum contamination. 

 

 

 



  

  

 

APPENDIX K – BCP SIGNAGE 



 

NYC Voluntary Cleanup Program 

This property is enrolled in the New York City Voluntary 

Cleanup Program for environmental remediation. This is a 

voluntary program administered by the NYC Office of 

Environmental Remediation.  

For more information, log on to: 

www.nyc.gov/oer 

 

If you have questions or would like more information, please 

contact: 

Shaminder Chawla at (212) 788-8841  
or email us at brownfields@cityhall.nyc.gov 

The Crossing at Jamaica Station 
Site #: 16CVCP036Q 
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1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) describes the protocols and procedures that will be followed 

during implementation of the Remedial Action Work plan (RAWP) for an approximately 58,000-square 

foot property located in the Jamaica section of Queens, which is identified as Block 9998, Lots 83, 86, 87, 

88, 89, 90, 91, 93, 94, 95, and 101 on the New York City Tax Map (the Site).  The objective of the QAPP 

is to provide for Quality Assurance (QA) and maintain Quality Control (QC) of environmental 

investigative, sampling, and remedial activities conducted during Site remediation and excavation.  

Adherence to the QAPP will ensure that defensible data will be obtained while completing the remedial 

work.   

2.0 PROJECT TEAM 

The project team will be drawn from AKRF professional and technical personnel and AKRF’s 

subcontractors.  All field personnel and subcontractors will have completed a 40-hour training course and 

updated 8-hour refresher course that meet the Occupational Safety and Health Administration (OSHA) 

requirements of 29 CFR Part 1910.  The following sections describe the key project personnel and their 

responsibilities. 

2.1 PROJECT DIRECTOR 

The project director will be responsible for the general oversight of all aspects of the project, 

including scheduling, budgeting, data management, and decision-making regarding the field 

program.  The project director will communicate regularly with all members of the AKRF project 

team and the New York State Department of Environmental Conservation (NYSDEC) to ensure a 

smooth flow of information between involved parties.  Marcus Simons will serve as the project 

director for the RAWP.  Mr. Simon’s resume is included in Attachment A. 

2.2 PROJECT MANAGER 

The project manager will be responsible for directing and coordinating all elements of the 

RAWP.  She will prepare reports and participate in meetings with the Site owner and/or the 

NYSDEC.  Neoma Chefalo will serve as the project manager for the RAWP.  Ms. Chefalo’s 

resume is included in Attachment A. 

2.3 REMEDIAL ENGINEER 

The Remedial Engineer is a registered professional engineer licensed by the State of New York.  

The Remedial Engineer will have primary direct responsibility for implementation of the 

remedial program. The Remedial Engineer will certify in the Final Engineering Report (FER) that 

the remedial activities were observed by qualified environmental professionals under her 

supervision and that the remediation requirements set forth in the Remedial Action Work Plan 

and any other relevant provisions of ECL 27-1419 have been achieved in full conformance with 

that Plan.  The Remedial Engineer for this project will be Michelle Lapin, P.E.  Ms. Lapin’s 

resume is included in Attachment A. 

2.4 FIELD TEAM LEADER 

The field team leader will be responsible for supervising the daily sampling and health and safety 

activities in the field and will ensure adherence to the work plan and HASP.  He will report to the 

Project Manager on a regular basis regarding daily progress and any deviations from the work 

plan.  The field team leader will be a qualified, responsible person, able to act professionally and 
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promptly during soil disturbing activities.  Adrianna Bosco will be the field team leader for the 

RAWP.  Ms. Bosco’s resume is included in Attachment A. 

2.5 PROJECT QUALITY ASSURANCE/QUALITY CONTROL OFFICER 

The Quality Assurance/Quality Control (QA/QC) Officer will be responsible for adherence to the 

QAPP.  He will review the procedures with all personnel prior to commencing any fieldwork and 

will assess implementation of the required procedures.  Marcus Simons will serve as the QA/QC 

officer for the RAWP.   

2.6 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL OFFICER 

The laboratory QA/QC officer will be responsible for quality control procedures and checks in 

the laboratory and ensuring adherence to laboratory protocols.  He/she will track the movement of 

samples from the time they are checked in at the laboratory to the time that analytical results are 

issued.  He/she will conduct a final check on the analytical calculations and sign off on the 

laboratory reports.  The laboratory QA/QC officer will be determined upon selection of a contract 

laboratory(s) for the RAWP. 

3.0 STANDARD OPERATING PROCEDURES 

The following sections describe the standard operating procedures (SOPs) for the investigative activities 

included in the RAWP.  During these operations, safety monitoring will be performed as described in the 

project Health and Safety Plan (HASP) and all field personnel will wear appropriate personal protective 

equipment. The remedial measures will include soil sampling to determine the effectiveness of excavation 

as a means to remove soil contamination areas, to complete endpoint sampling requirements after suspect 

underground storage tank (UST) removal, and to complete characterization sampling for soil reuse.  

3.1 REMEDIAL MEASURES 

3.1.1 Excavation of Soil Contamination Areas 

Previous investigations including subsurface soil borings, groundwater sampling, and soil 

vapor sampling indicated some limited potential for contamination at the Site, with 

elevated concentrations of certain metals, SVOCs and pesticides, and certain chlorinated 

VOCs in soil vapor, including tetrachloroethene (PCE). If encountered, contaminated soil 

would be excavated, properly characterized and removed for off-site disposal. Soil 

sampling will be conducted as necessary in the event that contamination is discovered at 

the Site during construction excavation or test pit activities   

3.1.2 Tank Removal 

In the event that tanks are confirmed or encountered at the Site, the tanks and any 

appurtenances will be cleaned, removed and disposed of in accordance with accepted 

industry standards and applicable Federal, State, and local regulatory agency 

requirements. Tank and soil removal from the vicinity of discovered underground storage 

tanks will be conducted in consultation with the NYSDEC. 

Typical tank removal procedures are summarized below: 

1. Open fill cap or vent pipe and measure for product. Collect a sample of the product. 

Tank contents will be sampled in accordance with applicable federal, state and local 

requirements and tested in accordance with the requirements of the receiving facility. 
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Proper disposal of tank contents at an approved facility will be dictated by sample 

results. 

2. Excavate to expose the tank. Vacuum liquid tank contents and pumpable tank bottom 

residue. 

3. Excavate around the tank with care to avoid release of tank and piping contents.  

Hand excavation around the tank may be necessary.  The sides of all excavated areas 

will be properly stabilized in accordance with OSHA regulations. Continuously 

monitor the excavated areas in the worker breathing zone for the presence of 

flammable, toxic or oxygen deficient atmosphere with a photoionization (PID), a 

combustible gas indicator (CGI), and an oxygen meter. 

4. Inert the tank of flammable vapors using dry ice and verify using an oxygen meter 

(less than 7 percent).  An access hole will be cut in the tank and the tank will be 

thoroughly cleaned of residual liquids and sludges. 

5. Entry of the tank, if necessary, shall be conducted in conformance with OSHA 

confined space requirements. 

6. Remaining fuels, loose slurry, sludge materials and wastewater will be collected in 

DOT-approved drums, sampled and analyzed for disposal characterization. After 

disposal characterization, waste material will be removed and disposed of in 

accordance with applicable regulations. 

7. Remove the tank and all associated piping from the ground and clean the outside of 

the tank. The tank and piping will be rendered "not reusable," removed from the site 

and disposed of according to applicable regulations with proper documentation.  

Remove and dispose of all concrete tank support structures or vaults as encountered.  

8. After tank removal, examine for evidence of petroleum releases in accordance with 

NYSDEC requirements.  

9. Suspect materials will be field-screened with a PID. If soil contamination is present, 

excavate and remove contaminated soil from the tank areas in accordance with the 

Soil/Materials Management Plan (SoMP) appended to the RAWP. Material will be 

excavated until field screening with a PID yields concentrations of less than 20 parts 

per million (ppm) and until there are no remaining visible signs of contamination or 

odors. Endpoint sampling will be conducted as directed by the NYSDEC. 

10. Photo-document all procedures and record all procedures in a bound field notebook. 

3.2 SOIL SAMPLING 

3.2.1 Soil Screening 

During the remedial excavation and potential tank removal activities, the excavated 

material will be inspected by AKRF field personnel for evidence of contamination (i.e., 

separate phase liquid, staining, sheening and/or odors) and field-screened using a 

photoionization detector (PID) calibrated at the start of each day in accordance with the 

manufacturer’s instructions.  In the event that contamination is discovered during Site 

excavation, the excavation will be expanded laterally and in depth until there is no 

evidence of contamination.  If a release is documented, soil exhibiting evidence of 

contamination will be removed in the same manner as the contamination excavation 

areas.   
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3.2.2 Soil Sampling 

Depending upon conditions encountered during construction and monitoring of the Site, 

soil sampling may be required.  Soil sampling will be conducted according to the 

following procedures: 

 Characterize the sample according to the modified Burmister soil classification system. 

 Collect an aliquot of soil from each sampling location and place in labeled sealable plastic 

bags. The bag should be labeled with the soil boring number and the depth the sample was 

collected.  Place the plastic bags in a chilled cooler to await selection of samples for 

laboratory analysis.  

 After selecting which samples will be analyzed in the laboratory, fill the required laboratory-

supplied sample jars with the soil from the selected sampling location or labeled sealable 

plastic bags.  Seal and label the sample jars as described in Section 4.4 of this QAPP and 

place in an ice-filled cooler. 

 Decontaminate any soil sampling equipment between sample locations as described in 

Section 3.5 of this QAPP.   

 Record boring number, sample depth and sample observations (evidence of contamination, 

PID readings, soil classification) in field log book and boring log data sheet, if applicable.   

3.3 EXCAVATION BACKFILL 

Backfilling is not anticipated to occur as part of the development. If development plans are 

altered to include importation of soil onto the Site for use as backfill, material from industrial 

sites, spill sites, or other environmental remediation sites or potentially contaminated properties 

will not be imported to the Site.  All imported soil (if any) will meet the backfill and cover soil 

quality standards established in 6NYCRR 375-6.7(d).  Approval will also be based on an 

evaluation of the land use, protection of groundwater and protection of ecological resources 

criteria.  Soil will be considered appropriate for use as on-site imported backfill if contaminant 

concentrations are below the lesser of the 6 NYCRR Part 375 Restricted Residential and 

Groundwater Protection SCOs.  Soil that meet ‘exempt’ fill requirements under 6 NYCRR Part 

360, but do not meet backfill or cover soil objectives for this site, will not be imported onto the 

site without prior approval by NYSDEC or NYCOER.  Solid waste will not be imported onto the 

Site.  

Native material from a virgin quarry source will not be sampled prior to use as backfill on the 

site.  All other imported material (if any) will be tested via collection of one composite sample 

per 1,000 cubic yards of material from each source.  Samples will be analyzed for VOCs using 

EPA Method 8260, semivolatile organic compounds (SVOCs) using EPA Method 8270, TAL 

metals using EPA Method 6000/7000 series, polychlorinated biphenyls (PCBs) using EPA 

Method 8082, pesticides using EPA Method 8081, and herbicides using EPA Method 8151. 

3.4 MATERIALS REUSE ON-SITE 

There is no plan to reuse or relocate any on-site soil/fill as part of the development. If plans are 

altered to include reuse of on-site material, contaminated soil, or any material in direct contact 

with the contaminated soil, may not be separated for reuse on-site and will be disposed of in 

accordance with applicable regulations.  Organic matter (wood, roots, stumps, etc.) or other solid 

is prohibited for reuse on-site.  All demolished material from the existing vacant buildings, 

including the concrete slabs, and the existing asphalt, will be disposed of in accordance with all 
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prevailing Federal, State, and local regulations. Soil that does not exhibit evidence of 

contamination during field screening, and is free of debris will be stockpiled and tested at a 

frequency of one sample per 1,000 cubic yards and characterized for reuse.  Each sample will be 

tested for TCL VOCs by EPA Method 8260, TCL SVOCs by EPA Method 8270, PCBs by EPA 

Method 8082, pesticides by EPA Method 8081, and TAL metals by EPA Method 6000/7000 

series.  Samples will be shipped to the laboratory with appropriate chain of custody 

documentation.  The samples will be analyzed in a laboratory following New York State 

Department of Health (NYSDOH) Analytical Services Protocol (ASP) Category B deliverables.  

Soil from representative samples that meet the Site Specific SCOs (identified in the RAWP) can 

be reused onsite as backfill. 

3.5 DECONTAMINATION OF SAMPLING EQUIPMENT 

All non-disposable sampling equipment (hand augers, sampling spoons, etc.) will be either 

dedicated or decontaminated between sampling locations.  The decontamination procedure will 

be as follows: 

1. Scrub using tap water/Simple Green
®
 mixture and bristle brush. 

2. Rinse with tap water. 

3. Scrub again with tap water/ Simple Green
®
 and bristle brush. 

4. Rinse with tap water. 

5. Rinse with distilled water. 

6. Air-dry the equipment, if possible. 

Decontamination will be conducted within five-gallon buckets to capture decontamination water.    

3.6 MANAGEMENT OF INVESTIGATION DERIVED WASTE 

All excavated soil will be stockpiled and disposed of in accordance with the RAWP.  If field 

evidence of gross contamination is identified, decontamination wastewater will be drummed and 

staged near the point of generation, and will be properly disposed of based on laboratory results.  

If free of visible contamination, disposable personal protective equipment (PPE) and sampling 

equipment (scoops, gloves, rope, etc.) will be placed in heavy-duty plastic bags and disposed of 

properly.   

4.0 SAMPLING AND LABORATORY PROCEDURES  

4.1 SOIL SAMPLING 

Soil sampling will be conducted according to the following procedures: 

 Field screening for evidence of contamination (e.g., odors, staining, elevated PID 

measurements).  Using a hand auger or sampling spoon, remove a small amount of soil from 

the bottom or sidewall of the excavation.  A grab sample can also be collected from the 

excavator bucket after targeted soil removal from the excavation.  Place the soil in a zip-lock 

bag and insert the PID through the sealed bag to obtain an organic vapor concentration 

measurement.            

 After selecting which samples will be analyzed in the laboratory, fill the required laboratory-

supplied sample jars with the soil from the selected sampling location or labeled sealable 
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plastic bags.  Seal and label the sample jars as described in Section 4.4 of this QAPP and 

place in an ice-filled cooler. 

 Decontaminate any soil sampling equipment between sample locations as described in 

Section 3.5 of this QAPP.   

 Record boring number, sample depth and sample observations (evidence of contamination, 

PID readings, soil classification) in field log book and boring log data sheet, if applicable.   

4.2 LABORATORY METHODS 

Table 1 summarizes the laboratory methods that will be used to analyze field samples as well as 

the sample container type, preservation, and applicable holding times.  An ELAP Certified 

laboratory will be used for all chemical analyses in accordance with DER-10 2.1(b) and 2.1(f), 

including Category B Deliverables.   

 

 

TABLE 1 

LABORATORY ANALYTICAL METHODS FOR ANALYSIS GROUPS 

Matrix Analysis 

EPA 

Method Bottle Type Preservative Hold Time 

Soil 

TCL VOCs 8260 

Encore sampler (3) 

or 

Terracore Sampler (1) 

4 
o
C 

 

0
o
C within 24 hrs 

48 hours to extract 

14 days to analyze 

TCL SVOCs 
8270  Glass 8 oz. Jar 4 

o
C 

14 days to extract 

40 days to analyze 

TAL Metals 
6000/7000 Glass 8 oz. Jar 4 

o
C 

6 months  

(28 days for Hg) 

Pesticides 
8081 Glass 8 oz. Jar 4 

o
C 

14 days to extract 

40 days to analyze 

PCBs 
8082 Glass 8 oz. Jar 4 

o
C 

14 days to extract 

40 days to analyze 

 

4.3 QUALITY CONTROL SAMPLING 

In addition to the laboratory analysis of the investigative soil samples and characterization soil 

samples for reuse and off-site disposal, additional analysis will be included for quality control 

measures, as required by the Category B sampling techniques.  These samples will include field 

blanks, trip blanks, matrix spike/matrix spike duplicates (MS/MSD), and duplicate/blind 

duplicate samples at a frequency of one sample per 20 field samples collected.  Table 2 provides a 

summary of the field samples and QA/QC samples to be analyzed by the laboratory. 
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TABLE 2 

FIELD SAMPLE AND QC SAMPLE QUANTITIES 

        QC Samples 

Sample 

Type Parameters EPA Method 

Field 

Samples 

Field 

Blank 

Trip 

Blank MS/MSD Duplicate 

Soil 

VOCs EPA 8260 20 1 1 1 1 

TCL SVOCs EPA 8270 20 -- -- 1 1 

TAL Metals EPA 6000/7000 20 -- -- 1 1 

Pesticides EPA 8081 20 -- -- 1 1 

PCBs EPA 8082 20 -- -- 1 1 

Notes:        

MS/MSD - matrix spike/matrix spike duplicate      

      

4.4 SAMPLE HANDLING 

4.4.1 Sample Identification 

All samples will be consistently identified in all field documentation, chain-of-custody 

documents and laboratory reports using an alpha-numeric code.  Groundwater samples 

will be identified by the monitoring well number, and soil samples will be identified with 

the sample depth interval (in parenthesis).  Soil samples will be labeled with the depth 

interval and its location carefully measured and logged in the field book. Trip blanks and 

field blanks will be identified with “TB” and “FB”, respectively. 

Table 3 provides examples of the sampling identification scheme. 

TABLE 3 

EXAMPLES OF SAMPLE NAMES 

Sample Description Sample Designation 

Soil sample collected from 5 to 7 feet in an excavation SS-1 (5-7) 

Groundwater sample collected from monitoring well MW-206 MW-206 

Field Blank sample for groundwater sampling FB/GW-1 

4.4.2 Sample Labeling and Shipping 

All sample containers will be provided with labels containing the following information: 

 Project identification 

 Sample identification 

 Date and time of collection 

 Analysis(es) to be performed 

 Sampler’s initials 

Once the samples are collected and labeled, they will be placed in chilled coolers and 

stored in a cool area away from direct sunlight to await shipment to the laboratory.  All 
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samples will be shipped to the laboratory at least twice per week.  At the start and end of 

each workday, field personnel will add ice to the coolers as needed.     

The samples will be prepared for shipment by placing each sample in a sealable plastic 

bag, then wrapping each container in bubble wrap to prevent breakage, adding freezer 

packs and/or fresh ice in sealable plastic bags and the chain-of-custody (COC) form.  

Samples will be shipped overnight (e.g., Federal Express) or transported by a laboratory 

courier.  All coolers shipped to the laboratory will be sealed with mailing tape and a COC 

seal to ensure that the coolers remain sealed during delivery. 

4.4.3 Sample Custody 

Field personnel will be responsible for maintaining the sample coolers in a secured 

location until they are picked up and/or sent to the laboratory.  The record of possession 

of samples from the time they are obtained in the field to the time they are delivered to 

the laboratory or shipped off-site will be documented on COC forms.  The COC forms 

will contain the following information: project name; names of sampling personnel; 

sample number; date and time of collection and matrix; and signatures of individuals 

involved in sample transfer, and the dates and times of transfers.  Laboratory personnel 

will note the condition of the custody seal and sample containers at sample check-in. 

 

4.5 FIELD INSTRUMENTATION 

Field personnel will be trained in the proper operation of all field instruments at the start of the 

field program.  Instruction manuals for the equipment will be on file at the Site for referencing 

proper operation, maintenance and calibration procedures.  The equipment will be calibrated 

according to manufacturer specifications at the start of each day of fieldwork, if applicable.  If an 

instrument fails calibration, the project manager or QA/QC officer will be contacted immediately 

to obtain a replacement instrument.  A calibration log will be maintained to record the date of 

each calibration, any failure to calibrate and corrective actions taken.  The PID will be calibrated 

each day using 100 parts per million (ppm) isobutylene standard gas. 



 

 

ATTACHMENT A 

RESUME OF PROJECT QA/QC OFFICER, PROJECT DIRECTOR, AND PROJECT MANAGER 



Marcus Simons is a Senior Vice President of AKRF with 20 years of 
environmental consulting experience, specializing in the assessment and cleanup 
of contaminated sites, including federal and state superfund, RCRA, TSCA, 
brownfield, voluntary cleanup and spill sites. His expertise includes health risk 
assessment, development of sampling plans, economic evaluations of remedial 
alternatives, and regulatory analysis. He is also AKRF’s Health and Safety Officer 
with extensive experience of Hazardous Waste Operations and Emergency 
Response Standard (HAZWOPER) issues during sampling and remediation of 
contaminated sites.

Mr. Simons directs much of AKRF environmental due diligence work (recently 
managing environmental due diligence on Tishman/Blackrock’s Peter Cooper/
Stuyvesant Town acquisition, reportedly the largest real estate transaction in US 
history), including supervising preparation of numerous Phase I and Phase II 
Environmental Site Assessments, as well as more complex multi-site and litigation-
related projects. Mr. Simons manages preparation of the contaminated-materials 
portions of AKRF’s Environmental Impact Statements and Environmental 
Assessments and has experience with procedures for hazardous material 
requirements under NEPA and New York SEQRA/CEQR and E-designation 
programs. He also has extensive experience in statistics, selection of sites for 
controversial facilities, and federal and state wetland regulations and waterfront 
permitting. In addition to analytical work, Mr. Simons has considerable experience 
in presenting results to regulatory agencies and the general public.

Mr. Simons has managed some of the most complex cleanup sites in New York State including: the recently completed 
cleanup of a 12-acre PCB-contaminated former utility property in Flushing, Queens where a 3 million square foot retail/
residential building is nearing completion (remediation was performed under the State Brownfield Cleanup Program, 
though the site was also subject to City jurisdiction under its E-Designation program); cleanup of the nation’s largest former 
dental factory in Staten Island for reuse as single family housing; the investigation of several former manufactured gas plants; 
and the investigation and remediation associated with the reconstruction of the West Side Highway and Hudson River Park 
in Manhattan (from the Battery to 59th Street). Mr. Simons also has extensive experience with transportation projects 
(Second Avenue Subway, MTA/LIRR East Side Access, Cross Harbor Freight Movement Study, Route 9A Reconstruction), 
large-scale rezoning projects (Long Island City, Downtown Brooklyn, Jamaica) and public and private redevelopment work 
(Atlantic Yards, School Construction Authority, Queens West).

SENIOR VICE PRESIDENT

MARCUS S IMONS

1

BACKGROUND

Education

M.S., Engineering and Public Policy, 
Carnegie-Mellon University, 1988 

M.A. and B.A. (Honors), Mathematics/
Engineering, Cambridge University, 
England, 1986

Certifications

Hazardous Waste Operations and 
Emergency Response Standard 
(HAZWOPER) – 40 Hour Site Worker and 
8 Hour Site Supervisor

Years of Experience

Year started in company: 1995

Year started in industry: 1988
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RELEVANT EXPERIENCE

CE Flushing Site, Flushing, NY

Mr. Simons directed the remediation of a former industrial site in Flushing, Queens, NY prior to its redevelopment as a 3 
million square foot retail/residential complex. The property was cleaned up under the NYS Department of Environmental 
Conservation Brownfield Cleanup Program and the NYC Department of Environmental Protection’s E-Designation 
requirements. The remedial measures included the removal of aboveground and underground storage tanks, excavation 
and off-site disposal of TSCA, RCRA and non-hazardous wastes, NAPL removal, and removal and investigation of on-site 
drainage structures. The remediation and subsequent construction involved obtaining (or obtaining waivers from) numerous 
permits including those for NYSDEC Tidal Wetlands, NYSDEC Long Island Wells, NYSDEC SPDES/Stormwater and 
NYCDEP Sewer Use.

Peter Cooper Village/Stuyvesant Town, New York, NY

Mr. Simons directed the purchaser’s environmental due diligence efforts for the bidding and subsequent acquisition of this 
80-acre property in Manhattan. Much of the 110-building complex is underlain by former manufactured gas plants and Con 
Edison entered the site into NYSDEC’s Voluntary Cleanup Program. Going forward Mr. Simons will manage oversight of 
activities that involve disturbance of MGP-contaminated soils, as well as future testing and potentially remediation.

MTA New York City Transit Manhattan East Side Transit Alternative (MESA)/Second Avenue Subway, 
New York, NY

Mr. Simons directed the contaminated material assessment for this multi-billion dollar transit initiative that would provide 
subway service to Manhattan’s East Side. The assessment identified several hundred facilities along the alignment that 
could have impacted soil and/or groundwater and could require special materials handling and enhanced health and safety 
procedures. Additional evaluation of these sites is underway.

Ferry Point Park, Bronx, NY

Mr. Simons developed the material acceptance criteria (soil standards for capping materials) for the development of 
Ferry Point Park (including a golf course) in the Bronx. The New York City Department of Environmental Protection 
DEP and the New York State Departments of Health (DOH) and Environmental Conservation (DEC) agreed for the first 
time to relax their strict (TAGM 4046) criteria for clean soil, based on statistical analyses of background conditions and  
risk-based modeling. 

Prince’s Point, Staten Island, NY

Mr. Simons managed the complex cleanup (including the relocation of a contaminated tidal creek) of the nation’s largest 
former dental factory site on Staten Island’s waterfront. The site was on the State Superfund list. The future use of the site 
as single-family residential property entailed extensive negotiations with NYSDEC and NYSDOH. The project required 
obtaining (or obtaining waivers from) numerous permits including those for NYSDEC Tidal and Fresh Water Wetlands, 
USACOE (Nationwide) Permits, NYSDEC Coastal Erosion Hazard Area, NYSDEC SPDES and Stormwater, FEMA 
Modifications to Land in Floodplain, and USEPA Notification of PCB Waste Activity.

Route 9A Reconstruction, New York, NY

AKRF directed extensive studies for the reconstruction in Lower Manhattan proposed by the New York State Department 
of Transportation (NYSDOT) in cooperation with the Federal Highway Administration (FHWA). The project is arguably 
the most complex environmental analyses performed for a federally funded transportation project in New York City in the 
last 10 years. The firm was responsible for all environmental tasks as well as the preparation for the Draft, Supplementary, 

MARCUS SIMONS – CONTINUEd
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and Final Environmental Impact Statements (EISs) and Section 4(f) Evaluation for this 5-mile $250 million reconstruction 
of Route 9A as part of the recovery effort following the events of September 11th, 2001. Mr. Simons managed the extensive 
hazardous materials investigations and prepared the contract specifications for contaminated soil and tank removal, 
including Health and Safety oversight. 

Hudson River Park, New York, NY

Mr. Simons is managing hazardous materials issues for the ongoing Hudson River Park construction, located adjacent 
to the Route 9A roadway. Construction is ongoing and Mr. Simons directs health and safety oversight and remediation  
during construction.

Jamaica Rezoning, Queens, NY

As part of the preparation of an Environmental Impact Statement, Mr. Simons managed the hazardous materials assessment 
of a multi-block area. In addition to conducting the assessment, Mr. Simons made recommendation as to the properties 
where “E-Designations” (city-recorded institutional controls on future development) should be placed.

Outlet City, Long Island City, Queens, NY

In Long Island City, Mr. Simons managed the investigation and interim remediation of an old factory complex where large 
volumes of creosote were spilled. The investigations and interim remedial measures (IRMs) took place under the New York 
State’s Voluntary Cleanup Program (VCP). 

MTA/LIRR East Side Access Project, New York, NY

Mr. Simons managed the hazardous materials investigations for multiple sites in the Bronx, Manhattan, and Queens 
associated with the Environmental Impact Statement (EIS) for the Long Island Rail Road connection to Grand Central 
Terminal. Mr. Simons continues to be involved in health and safety oversight related to the construction of the project.

New York City department of Transportation, Lead Paint Removal and disposal on Bridges Project,  
New York, NY

Mr. Simons conducted a regulatory analysis of related to the removal of lead paint from nearly 800 bridges. This analysis 
included an evaluation of the regulatory compliance of various proposed procedures with federal and state hazardous and 
solid waste management requirements.

American Felt and Filter Company, New Windsor, NY

Mr. Simons prepared a Remedial Investigation (including exposure assessment) and Feasibility Study for the country’s oldest 
active felt manufacturing facility, located in Orange County. This solvent-contaminated site is on the State Superfund List.

MARCUS SIMONS – CONTINUEd



Senior Vice PreSident 

Michelle lapin, p.e . 

Michelle Lapin is a Senior Vice President with more than 25 years of experience 
in the assessment and remediation of hazardous waste issues. She leads the firm’s 
Hazardous Materials group and offers extensive experience providing strategic 
planning and management for clients. Ms. Lapin has been responsible for the 
administration of technical solutions to contaminated soil, groundwater, air and 
geotechnical problems. Her other duties have included technical and report 
review, proposal writing, scheduling, budgeting, and acting as liaison between 
clients and regulatory agencies, and project coordination with federal, state, and 
local authorities.

Ms. Lapin’s hydrogeologic experience includes groundwater investigations, 
formulation and administration of groundwater monitoring programs and 
remediation throughout the Northeast. Her experience with groundwater 
contamination includes Level B hazardous waste site investigations; leaking 
underground storage tank studies, including hazardous soil removal and disposal 
and associated soil and water issues; soil gas/vapor intrusion surveys; and 
wetlands issues. Ms. Lapin is experienced in coordinating and monitoring field 
programs concerning hazardous waste cell closures. She has directed hundreds of 
Phase I, Phase II, and Phase III investigations and remediations, many of them in 
conjunction with developers, law firms, lending institutions, and national retail 
chains. She is also experienced in the cleanup of contaminated properties under 
Brownfield Cleanup Program (BCP) regulations. 

releVant exPerience

West 61st Street Rezoning/Residential Development, New York, NY

Ms. Lapin is directing the firm’s hazardous materials work for this mixed-use 
development in Manhattan. The Algin Management Company hired AKRF to 
prepare an environmental impact statement (EIS) for the proposed rezoning of 
the western portion of the block between West 60th and 61st Streets, between 
Amsterdam and West End Avenues. The purpose of the proposed action was to facilitate the development of two 30-story 
residential towers with accessory parking spaces, and landscaped open space. The EIS examined a “worst case” condition 
for rezoning the block, which allowed Algin to build a residential building of approximately 375,000 square feet at their 
site. The building now contains 475 apartments, 200 accessory parking spaces, a health club, and community facility space. 
This site, with the services of AKRF, entered into New York State’s Brownfield Cleanup Program (BCP). On-site issues 
included underground storage tanks remaining from previous on-site buildings, petroleum contamination from these tanks 
and possibly from off-site sources, and other soil contaminants (metals, semi-volatile organic compounds, etc.) from fill 
materials and previous on-site buildings. AKRF oversaw the adherence to the Construction Health and Safety Plan (HASP), 
which was submitted to and approved by the New York State Department of Environmental Conservation (NYSDEC), and 
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monitored the waste streams, to ensure that the different types of waste were disposed of at the correct receiving facilities. 
This oversight also included confirmation and characteristic soil sampling for the receiving facilities and NYSDEC. A “Track 
1” Clean up of the majority of the property (the portion including the buildings) was completed and the final Engineering 
Report was approved by the NYSDEC. AKRF has also completed a smaller portion of the property as a “Track 4” cleanup, 
which includes a tennis court and landscaped areas.

hudson River Park, New York, NY 

Ms. Lapin is directing AKRF’s hazardous materials work during construction of Hudson River Park, a five-mile linear park 
along Manhattan’s West Side. As the Hudson River Park Trust’s (HRPT’s) environmental consultant, AKRF is overseeing 
preparation and implementation of additional soil and groundwater investigations (working with both NYSDEC and 
the New York City Department of Environmental Protection (NYCDEP)), all health and safety activities, and removal 
of both known underground storage tanks and those encountered during construction. Previously, the firm performed 
hazardous materials assessments as part of the environmental impact statement (EIS) process, including extensive database 
and historical research, and soil and groundwater investigations. Ms. Lapin has been the senior consultant for the soil and 
groundwater investigations and remediation, and the asbestos investigations and abatement oversight.

Fiterman hall Deconstruction and Decontamination Project, New York, NY

The 15-story Fiterman Hall building, located at 30 West Broadway, originally constructed as an office building in the 1950s, 
had served as an extension of the City University of New York (CUNY) Borough of Manhattan Community College (BMCC) 
since 1993. The building was severely damaged during the September 11, 2001, World Trade Center (WTC) attack when 
7 WTC collapsed and struck the south façade of the building, resulting in the partial collapse of the southwest corner of 
the structure. The building was subsequently stabilized, with breaches closed and major debris removed. Because extensive 
mold and WTC dust contaminants remain within the building, it must be taken down. The project required the preparation 
of two environmental assessment statements (EASs)—one for the deconstruction and decontamination of Fiterman Hall 
and one for the construction of a replacement building on the site. AKRF prepared the EAS for the Deconstruction and 
Decontamination project, which included the decontamination of the interior and exterior of the building, the removal 
and disposal of all building contents, and the deconstruction of the existing, approximately 377,000-gross-square-foot 
partially collapsed structure. Ms. Lapin reviewed the EAS’s deconstruction and decontamination plans. The cleanup plan 
was submitted to the United States Environmental Protection Agency (USEPA).

Columbia University Manhattanville academic Mixed-Use Development, New York, NY

Ms. Lapin served as Hazardous Materials Task Leader on this EIS for approximately 4 million square feet of new academic, 
research and neighborhood uses to be constructed north of Columbia University’s existing Morningside campus. The 
Hazardous Materials work included Phase I Environmental Site Assessments for the properties within the site boundaries, 
and estimates for a Subsurface (Phase II) Investigation of the entire development area. The firm’s Hazardous Materials 
group has performed over 30 individual Phase I Environmental Site Assessments for properties within the development 
area. In addition, a Preliminary Environmental Site Assessment (PESA) was completed in conjunction with the EIS. 
Based on the Phase I studies, AKRF conducted a subsurface (Phase II) investigation in accordance with an NYCDEP-
approved investigative work plan and health and safety plan. Subsurface activities included the advancement of soil borings, 
groundwater monitor wells, and the collection of soil and groundwater samples for laboratory analysis. This study estimated 
costs to remediate contaminated soil, groundwater and hazardous building materials, including lead-based paint and 
asbestos-containing materials.

Yonkers Waterfront Redevelopment Project, Yonkers, NY

For this redevelopment along Yonkers’ Hudson River waterfront, Ms. Lapin headed the remedial investigation and 
remediation work that included Phase I assessments of 12 parcels, investigations of underground storage tank removals and 
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associated soil remediation, remedial alternatives reports, and remedial work plans for multiple parcels. Several of the city-
owned parcels were remediated under a Voluntary Cleanup Agreement; others were administered with state Brownfields 
grants. Hazardous waste remediation was completed on both brownfield and voluntary clean-up parcels, which enabled 
construction of mixed-use retail, residential development, and parking.

East 75th/East 76th Street Site, New York, NY

Ms. Lapin served as Senior Manager for this project that encompassed coordination and direct remediation efforts of this 
former dry cleaning facility and parking garage prior to the sale of the property and its ultimate redevelopment for use 
as a private school. A preliminary site investigation identified 20 current and former petroleum and solvent tanks on the 
property. A soil and groundwater testing program was designed and implemented to identify the presence and extent of 
contamination resulting from potential tank spills. This investigation confirmed the presence of subsurface petroleum 
contamination in the soil and solvent contamination from former dry cleaning activities in the bedrock. AKRF completed 
oversight of the remediation under the State’s Voluntary Cleanup Program. Remediation, consisting of tank removals and 
excavation of contaminated soil and the removal of solvent-contaminated bedrock down to 30 feet below grade, has been 
completed. AKRF completed oversight of the pre-treatment of groundwater prior to discharge to the municipal sewer 
system and an off-site study to determine impacts to groundwater in downgradient locations. 

avalon on the Sound, New Rochelle, NY

For Avalon Bay Communities, Ms. Lapin managed the investigations and remediation of two luxury residential towers and an 
associated parking garage. Remediation of the first phase of development (the first residential tower and the parking garage) 
included gasoline contamination from a former taxi facility, fuel oil contamination from multiple residential underground 
storage tanks, and chemical contamination from former on-site manufacturing facilities. The remediation and closure of 
the tank spills was coordinated with the New York State Department of Environmental Conservation (NYSDEC). The 
initial investigation of the Phase II development—an additional high-rise luxury residential building—detected petroleum 
contamination. A second investigation was conducted to delineate the extent of the contamination and estimate the costs 
for remediation. AKRF oversaw the remediation and conducted the Health and Safety monitoring. The remediation was 
completed with closure and approvals of the NYSDEC. 

East River Science Park, New York, NY

Originally, New York University School of Medicine (NYUSOM) retained the firm to prepare a full Environmental Impact 
Statement (EIS) for its proposed East River Science Park (ERSP). As originally contemplated, the proposed complex was to 
occupy a portion of the Bellevue Hospital campus between East 30th Street and approximately East 28th Street and would 
have included a clinical practice, research, and biotech facilities, housing units, a child care center, and a conference center 
and parking.

Ms. Lapin managed the Phase I Environmental Site Assessment and other hazardous materials-related issues. Events relating 
to September 11, 2001 delayed the project for several years. When it resurfaced with a new developer and a diminished 
scope, Ms. Lapin updated the hazardous materials issues and consulted with the new developer regarding remediation 
strategies and involvement of regulatory agencies. For the actual remediation/development, the city requested oversight by 
AKRF to represent its interests (the city is retaining ownership of the land). Ms. Lapin completed directing the remediation 
oversight on behalf of the City of New York for the remediation of this former psychiatric hospital building, laundry building 
and parking areas. The new 550,000 square-foot development includes a biotechnology center, street level retail, and an 
elevated plaza. 



Neoma Chefalo is an Environmental Scientist with experience in Due 
Diligence Phase I and Phase II Environmental Site Assessments (ESAs) and 
National Environmental Policy Act (NEPA) screenings, Lab Pack Chemistry, 
environmental consulting, environmental sciences and project management. Ms. 
Chefalo has technical experience in Phase I ESAs, historical land-use research, 
Section 106 surveys, NEPA screenings, Phase II ESAs, asbestos and lead-based 
paint testing, environmental inspections, governmental file reviews, and soil and 
groundwater sampling investigations. Ms. Chefalo also has experience in the 
environmental field including NEPA screenings, Phase I and Phase II ESAs of 
historic, commercial, industrial and residential properties, asbestos surveys, and 
soil and groundwater sampling programs. In addition, Ms. Chefalo has experience 
with Section 106 surveys.

RELEVANT EXPERIENCE

New York City School Construction Authority, Various Locations, New York City

Under an on-call contract, AKRF provides the New York City School Construction Authority (NYCSCA) with hazardous 
materials consulting services. Ms. Chefalo is involved with various due diligence and environmental assessment projects 
including Phase I Environmental Site Assessments (ESAs); Phase II (Subsurface) Environmental Site Investigations (soil, 
groundwater and soil gas investigations); Indoor Air Quality (IAQ) Assessments; Underground Storage Tank (UST) 
inspections; and peer review of consultant due diligence reports.

Rockaway Turnpike, Lawrence, Nassau County, NY

Ms. Chefalo provided oversight for tank removal/closure activities and subsequent soil and groundwater sampling with 
regulatory spill closure procedures for this former gasoline filling station.

2477 Third Avenue, Bronx, NY

Ms. Chefalo conducted a Phase I Environmental Site Assessment (ESA) and a subsequent Phase II Environmental Site 
Investigation including soil and groundwater sampling for this former gasoline filling station, which was entered into New 
York’s Brownfield Cleanup Program (BCP). Ms. Chefalo also assisted with the BCP application process for the facility.

Hudson River Park, New York, NY

AKRF serves as an on-call consultant for the ongoing development of the Hudson River Park, the approximately 5 to 6 
mile section of waterfront property from Battery Place to 59th Street along the western edge of Manhattan. Ms. Chefalo 
conducts environmental construction monitoring and subsurface investigations, provides guidance on construction and 
environmental health and safety issues, interfaces with regulatory agencies as necessary, and oversees tank removals and the 
mitigation of environmental conditions encountered during site development activity.

ENVIRONMENTAL SCIENTIST

NEOMA CHEFALO
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Weill Cornell Medical Center Ambulatory Care Facility, New York, NY

AKRF prepared an Environmental Assessment Statement (EAS) and supplemental studies for a new Ambulatory Care 
Facility at Cornell University’s Joan and Sanford I. Weill Medical College (WMC) in Manhattan. The college requested 
several variances (rear yard, sky exposure plane, lot coverage, and transfer of floor area across zoning district boundaries) 
from the New York City Board of Standards and Appeals (BSA) to facilitate construction of a new facility on the southwest 
corner of East 70th Street and York Avenue. Ms. Chefalo conducted a Phase I Environmental Site Assessment (ESA) and 
authored the hazardous materials chapter of the EAS.

Pedestrian Bridges Reconstruction Project, New York, NY

The New York City Department of Design and Construction (DDC) hired AKRF to provide environmental consulting 
services. Ms. Chefalo conducted a Phase I Environmental Site Assessment (ESA) and wrote the hazardous materials 
chapter of the Environmental Impact Statement (EIS) for the reconstruction of two Americans with Disabilities Act (ADA) 
compliant pedestrian bridges.

The New School Reconstruction, New York, NY

Ms. Chefalo conducted a Phase I Site Assessment (ESA) and wrote the hazardous materials chapter of a study for the 
reconstruction of this educational facility.

677 11th Avenue, New York, NY

Rockrose Development hired AKRF to provide environmental consulting services. Ms. Chefalo conducted a Phase I 
Environmental Site Assessment (ESA) and Phase II Sub-slab soil gas monitoring of this auto repair and storage facility.

55 Water Street, New York, NY

Goldman Sachs constructed a 53-story trading facility in Lower Manhattan. While with another firm, Ms. Chefalo conducted 
a Phase I Environmental Site Assessment (ESA) and National Environmental Policy Act (NEPA) land use screening for 
this project.



 

 

ADRIANNA BOSCO 
PROFESSIONAL I 

Adrianna Bosco is a Professional I in AKRF’s Hazardous Materials Department.  She has experience in Phase I 
and Phase II site investigations and remediation/construction monitoring and oversight.  Ms. Bosco is a 2011 
graduate of Manhattan College, where she studied Environmental Engineering.  She worked as an Environmental 
Scientist for PS&S Engineering, Inc. prior to joining AKRF.  

BACKGROUND 
Role in Project 
Junior Environmental Scientist 
 
Education 
B.S., Environmental Engineering, Manhattan College, Bronx, New York, 2011 
 
Licenses/Certifications 
40 Hour OSHA HAZWOPER Certified, September 2011 
10 Hour OSHA Construction Program Certified, October 2013 
 
Years of Experience 
Date started at AKRF: July 2014 
Prior industry experience: PS&S Engineering, Inc. December 2011 – July 2014 (2 years, 7 months) 

RELEVANT EXPERIENCE 

PS&S Engineering, Inc. (PS&S), Yonkers, NY  
Before joining AKRF, Ms. Bosco was an Environmental Scientist I in the Environmental Department at PS&S.  
She was responsible for conducting site investigations and providing construction oversight for remediation 
projects in New York and New Jersey. As a staff scientist, she was responsible for the on-site supervision of 
subcontractors and interacting with project managers and client representatives. Ms. Bosco also prepared technical 
reports, work plans, monitoring logs, and Phase I Environmental Site Assessments (ESAs).  

Former Laundry/Dry Cleaning Plant, Harlem, New York 
This former dry cleaning property, now a privately owned commercial facility, is the only New York State 
Department of Environmental Conservation’s (NYSDEC) listed hazardous waste site in Manhattan. The final 
Remedial Action Work Plans (RAWPs) for the site were approved in 2012 and 2013.  Remedial work includes 
removal of contaminated building materials, installation of a soil vapor extraction (SVE) system and sub-slab 
depressurization system (SSDS), and in-situ soil and groundwater treatment with chemical-oxidation injection.  Ms. 
Bosco performed remedial action oversight, including SSDS piping installation inspections and Health and Safety 
Plan (HASP) air monitoring for volatiles and particulates. 
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Soundview Park, Bronx, NY 
This project consists of reconstruction and enhancement of a 205-acre park in the Bronx. The site was historically 
a landfill and later backfilled with sanitation fill material prior to park construction. Remediation of this site 
included the excavation and disposal of contaminated soil and placement of clean fill. Ms. Bosco performed 
environmental monitoring in compliance with the Construction Health and Safety Plan (CHASP) and Remedial 
Action Plan (RAP) during the excavation and disposal of historic fill and solid waste. She was also responsible for 
conducting air quality monitoring for volatiles and particulates during all soil disturbance activities.  

145 West Street, Greenpoint, Brooklyn, NY 
Investigation and remediation of this site of a proposed high-rise residential building on the Greenpoint waterfront 
is being conducted under the NYSDEC Brownfield Cleanup Program (BCP), and remediation for redevelopment 
will also be conducted under New York City Office of Environmental Remediation (OER) as the site lots have an 
E Designation for hazardous materials.   For this project, Ms. Bosco conducted a Supplemental Site Investigation 
to determine the feasibility of achieving a BCP “Track 1” clean-up.  The investigation included advancement of 
soil borings within the proposed building footprints and adjacent to a fuel oil UST; installation of a monitoring 
well adjacent to the UST; and collection of soil and groundwater samples for waste characterization and 
delineation of petroleum contamination. 

 

 

 



  

  

 

 

APPENDIX M – CAMP  

Real-time air monitoring for volatile organic compounds (VOCs) and particulate levels at the 

perimeter of the exclusion zone or work area will be performed during significant ground 

disturbance (e.g., when first excavating an area but not once the excavation is complete or 

essentially complete unless activities or conditions entail a potential for significant dust 

generation). Monitoring will also be performed during the loading of contaminated or potentially 

contaminated media. Ground intrusive activities include, but are not limited to, soil/waste 

excavation and handling, test pit excavation or trenching, and the installation of soil borings or 

monitoring wells but not disturbance of decomposed or competent bedrock. 

Periodic monitoring for VOCs will be performed during minimally intrusive activities such as 

the collection of soil and sediment samples or the collection of groundwater samples from 

existing monitoring wells. Periodic monitoring during sample collection, for instance, will 

consist of taking a reading upon arrival at a sample location, monitoring while opening a well 

cap or overturning soil, monitoring during well baling/purging, and taking a reading prior to 

leaving a sample location. Depending upon the proximity of potentially exposed individuals, 

continuous monitoring may be performed during sampling activities.  Examples of such 

situations include groundwater sampling at wells on the curb of a busy urban street, in the midst 

of a public park, or adjacent to a school or residence. Exceedances of action levels observed 

during performance of the Community Air Monitoring Plan (CAMP) will be reported to the OER 

Project Manager and included in the Daily Report. 

VOC Monitoring, Response Levels, and Actions 

Volatile organic compounds (VOCs) will be monitored at the downwind perimeter of the 

immediate work area (i.e., the exclusion zone) on a continuous basis during invasive work. 

Upwind concentrations will be measured at the start of each workday and periodically thereafter 

to establish background conditions. The monitoring work will be performed using equipment 

appropriate to measure the types of contaminants known or suspected to be present. The 

equipment will be calibrated at least daily for the contaminant(s) of concern or for an appropriate 



  

  

 

surrogate. The equipment will be capable of calculating 15-minute running average 

concentrations, which will be compared to the levels specified below. 

 If the ambient air concentration of total organic vapors at the downwind perimeter of the 

work area or exclusion zone exceeds 5 parts per million (ppm) above background for the 

15-minute average, work activities will be temporarily halted and monitoring continued.  

If the total organic vapor level readily decreases (per instantaneous readings) below 5 

ppm over background, work activities will resume with continued monitoring. 

 If total organic vapor levels at the downwind perimeter of the work area or exclusion 

zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work 

activities will be halted, the source of vapors identified, corrective actions taken to abate 

emissions, and monitoring continued. After these steps, work activities will resume 

provided that the total organic vapor level 200 feet downwind of the exclusion zone or 

half the distance to the nearest potential receptor or residential/commercial structure, 

whichever is less - but in no case less than 20 feet, is below 5 ppm over background for 

the 15-minute average. 

 If the organic vapor level is above 25 ppm at the perimeter of the work area, activities 

will be shutdown.  

All 15-minute readings must be recorded and be available for OER personnel to review. 

Instantaneous readings, if any, used for decision purposes will also be recorded. 

 

Particulate Monitoring, Response Levels, and Actions 

Particulate concentrations will be monitored continuously at the upwind and downwind 

perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 

monitoring will be performed using real-time monitoring equipment capable of measuring 

particulate matter less than 10 micrometers in size (PM-10) and capable of integrating over a 

period of 15 minutes (or less) for comparison to the airborne particulate action level. The 

equipment will be equipped with an audible alarm to indicate exceedance of the action level. In 

addition, fugitive dust migration should be visually assessed during all work activities. 

 If the downwind PM-10 particulate level is 100 micrograms per cubic meter (µg/m
3
) 

greater than background (upwind perimeter) for the 15-minute period or if airborne 



  

  

 

dust is observed leaving the work area, then dust suppression techniques will be 

employed.  Work will continue with dust suppression techniques provided that 

downwind PM-10 particulate levels do not exceed 150 µg/m
3 

above the upwind level 

and provided that no visible dust is migrating from the work area. 

 If, after implementation of dust suppression techniques, downwind PM-10 particulate 

levels are greater than 150 µg/m
3 

above the upwind level, work will be stopped and a 

re-evaluation of activities initiated. Work will resume provided that dust suppression 

measures and other controls are successful in reducing the downwind PM-10 

particulate concentration to within 150 µg/m
3
 of the upwind level and in preventing 

visible dust migration. 

 All readings will be recorded and be available for OER personnel to review 
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equipment will be calibrated at least daily for the contaminant(s) of concern or for an appropriate 



  

  

 

surrogate. The equipment will be capable of calculating 15-minute running average 

concentrations, which will be compared to the levels specified below. 

 If the ambient air concentration of total organic vapors at the downwind perimeter of the 

work area or exclusion zone exceeds 5 parts per million (ppm) above background for the 

15-minute average, work activities will be temporarily halted and monitoring continued.  

If the total organic vapor level readily decreases (per instantaneous readings) below 5 

ppm over background, work activities will resume with continued monitoring. 

 If total organic vapor levels at the downwind perimeter of the work area or exclusion 

zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work 

activities will be halted, the source of vapors identified, corrective actions taken to abate 

emissions, and monitoring continued. After these steps, work activities will resume 

provided that the total organic vapor level 200 feet downwind of the exclusion zone or 

half the distance to the nearest potential receptor or residential/commercial structure, 

whichever is less - but in no case less than 20 feet, is below 5 ppm over background for 

the 15-minute average. 

 If the organic vapor level is above 25 ppm at the perimeter of the work area, activities 

will be shutdown.  

All 15-minute readings must be recorded and be available for OER personnel to review. 

Instantaneous readings, if any, used for decision purposes will also be recorded. 

 

Particulate Monitoring, Response Levels, and Actions 

Particulate concentrations will be monitored continuously at the upwind and downwind 

perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 

monitoring will be performed using real-time monitoring equipment capable of measuring 

particulate matter less than 10 micrometers in size (PM-10) and capable of integrating over a 

period of 15 minutes (or less) for comparison to the airborne particulate action level. The 

equipment will be equipped with an audible alarm to indicate exceedance of the action level. In 

addition, fugitive dust migration should be visually assessed during all work activities. 

 If the downwind PM-10 particulate level is 100 micrograms per cubic meter (µg/m
3
) 

greater than background (upwind perimeter) for the 15-minute period or if airborne 



  

  

 

surrogate. The equipment will be capable of calculating 15-minute running average 
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will be shutdown.  
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Particulate Monitoring, Response Levels, and Actions 

Particulate concentrations will be monitored continuously at the upwind and downwind 

perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 

monitoring will be performed using real-time monitoring equipment capable of measuring 

particulate matter less than 10 micrometers in size (PM-10) and capable of integrating over a 

period of 15 minutes (or less) for comparison to the airborne particulate action level. The 

equipment will be equipped with an audible alarm to indicate exceedance of the action level. In 

addition, fugitive dust migration should be visually assessed during all work activities. 

 If the downwind PM-10 particulate level is 100 micrograms per cubic meter (µg/m
3
) 

greater than background (upwind perimeter) for the 15-minute period or if airborne 



  

  

 

dust is observed leaving the work area, then dust suppression techniques will be 

employed.  Work will continue with dust suppression techniques provided that 

downwind PM-10 particulate levels do not exceed 150 µg/m
3 

above the upwind level 

and provided that no visible dust is migrating from the work area. 

 If, after implementation of dust suppression techniques, downwind PM-10 particulate 

levels are greater than 150 µg/m
3 

above the upwind level, work will be stopped and a 

re-evaluation of activities initiated. Work will resume provided that dust suppression 

measures and other controls are successful in reducing the downwind PM-10 

particulate concentration to within 150 µg/m
3
 of the upwind level and in preventing 

visible dust migration. 

 All readings will be recorded and be available for OER personnel to review 
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