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EXECUTIVE SUMMARY 

128 Merrick Realty LLC has enrolled in the New York City Voluntary Cleanup Program 

(NYC VCP) to investigate and remediate a 16,200-square foot site located at 10504-10524 

Flatlands Avenue in the Canarsie section of Brooklyn, New York.  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 provides for the 

protection of public health and the environment consistent with the intended property use, 

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

applicable laws and regulations.   

Site Location and Current Usage 

The Site is located at 10504-10524 Flatlands Avenue in the Canarsie section of Brooklyn, 

New York and is identified as Block 8213 and Lot 37 on the New York City Tax Map.  Figure 1 

shows the Site location.  The Site is 16,200-square feet and is bounded by Flatlands Avenue to 

the north, residential buildings to the south, East 106th Street to the east, and East 105th Street to 

the west.  A map of the site boundary is shown in Figure 2.  Currently, the Site is vacant, though 

until recently it contained an unoccupied 1,245 square foot former service station building, 

which has been demolished. Likewise, all surfaces (asphalt paving, tank pads, gas pumping 

islands) have been demolished and the site has been regraded pending the start of remedial 

activities.  

Summary of Proposed Redevelopment Plan 

The proposed future use of the Site will consist of a new 2-story building with 21,600 sf 

(10,800 sf per floor) of commercial/retail space and a partial cellar for use as a meter room. The 

basement will be 3,300 sf in area, and will be excavated to a depth of 10 ftbg. The basement will 

be in the vicinity of the former pump islands and will face Flatlands Avenue. The depth to 

groundwater at the site is approximately 9 ft bg, and therefore the partial cellar will be close to 

groundwater. The first floor will consist of 11 retail stores of equal size and the second floor will 

consist of three office spaces of equal size.  Layout of the proposed site development is presented 

in Figures 3A through 3D.  The current zoning designation is R5D - general residence district, 



10504-10524 FLATLANDS AVENUE  
Brooklyn, New York 

E-Designation Site Number: 12EHAZ452K 
 

3 

with a commercial overlay:  C2-3 - Local Service District.   The proposed use is consistent with 

existing zoning for the property. 

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

the proposed redevelopment plan. 

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 

(CPP). 

2. Performance of a Community Air Monitoring Program for particulates and volatile 

organic carbon compounds; 

3. Establishment of Track 1 Soil Cleanup Objectives (SCOs);  

4. Establishment of Track 4 Soil Cleanup  Objectives (SCOs), to be utilized if Track 1 

Unrestricted Use SCOs are not achieved 

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

and marking & staking excavation areas; 

6. Excavation and removal of soil/fill exceeding SCOs in the eastern portion of the lot to a 

minimum of 2 feet below grade. As part of development, excavation and removal of 

soil/fill exceeding SCOs within the area of the partial basement to a minimum of 9 feet 

below grade for development purposes within the area of the partial basement; 
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7. Removal of four underground storage tanks associated with the former service station in 

accordance with NYSDEC procedures; 

8. 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 onsite; 

9. 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; 

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

remedy with respect to attainment of SCOs; 

11. As part of development, installation and passive operation of a sub-slab depressurization 

system (SSDS) and vapor barrier system beneath the building slab. The SSDS would be 

installed beneath all grade-level slab areas except for the cellar which will be excavated 

close to groundwater. The vapor barrier would be installed beneath the cellar slab and up 

sub-grade walls, as well as underlying all grade-level slab areas; 

12. Implementation of storm-water pollution prevention measures in compliance with 

applicable laws and regulations; 

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

requirements and pretreatment requirements, in compliance with applicable laws and 

regulations; 

14. Submission of a RAR that describes the remedial activities, certifies that the remedial 

requirements have been achieved, defines the Site boundaries, and, if Track 1 

Unrestricted Use SCOs are not achieved, describes all Engineering and Institutional 

Controls to be implemented at the Site, and lists any changes from this RAWP; 

15. If Track 1 Unrestricted Use SCOs are not achieved, submission of an approved Site 

Management Plan (SMP) in the RAR for long-term management of residual historic fill, 
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including plans for  inspection and certification of Engineering and Institutional Controls 

and reporting at a specified frequency; and 

16. If Track 1 Unrestricted Use SCOs are not achieved, recording of a Declaration of 

Covenants and Restrictions that includes a listing of Engineering Controls and a 

requirement that management of these controls must be in compliance with an approved 

SMP; and Institutional Controls including prohibition of the following: (1) vegetable 

gardening and farming; (2) disturbance of residual contaminated material unless it is 

conducted in accordance with the SMP; and (3) higher level of land usage without OER-

approval. 
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COMMUNITY PROTECTION STATEMENT 

The Office of Environmental Remediation created the New York City Voluntary Cleanup 

Program (NYC VCP) to provide governmental oversight for the cleanup of contaminated 

property in NYC.  This Remedial Action Work Plan (“cleanup plan”) describes the findings of 

prior environmental studies that show the location of contamination at the site, and describes the 

plans to clean up the site to protect public health and the environment.  

This cleanup plan provides a very high level of protection for neighboring communities.  

This cleanup plan also includes many other elements that address common community concerns, 

such as community air monitoring, odor, dust and noise controls, hours of operation, good 

housekeeping and cleanliness, truck management and routing, and opportunities for community 

participation. The purpose of this Community Protection Statement is to explain these 

community protection measures in non-technical language to simplify community review.  

Remedial Investigation and Cleanup Plan.  Under the NYC VCP, a thorough cleanup 

study of this property (called a remedial investigation) has been performed to identify past 

property usage, to sample and test soils, groundwater and soil vapor, and identify contaminant 

sources present on the property.  The cleanup plan has been designed to address all contaminant 

sources that have been identified during the study of this property. 

Identification of Sensitive Land Uses.  Prior to selecting a cleanup, the neighborhood was 

evaluated to identify sensitive land uses nearby, such as schools, day care facilities, hospitals and 

residential areas.  The cleanup program was then tailored to address the special conditions of this 

community.   

Qualitative Human Health Exposure Assessment.  An important part of the cleanup 

planning for the Site is the performance of a study to find all of the ways that people might come 

in contact with contaminants at the Site now or in the future.  This study is called a Qualitative 

Human Health Exposure Assessment (QHHEA).  A QHHEA was performed for this project.  

This assessment has considered all known contamination at the Site and evaluated the potential 

for people to come in contact with this contamination.  All identified public exposures will be 

addressed under this cleanup plan.   
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Health and Safety Plan.  This cleanup plan includes a Health and Safety Plan that is 

designed to protect community residents and on-site workers.  The elements of this plan are in 

compliance with safety requirements of the United States Occupational Safety and Health 

Administration.  This plan includes many protective elements including those discussed below.  

Site Safety Coordinator.  This project has a designated Site safety coordinator to 

implement the Health and Safety Plan.  The safety coordinator maintains an emergency contact 

sheet and protocol for management of emergencies.  The Site safety coordinator is Heather 

Sonnenberg and can be reached at 631 234-2220. 

Worker Training.  Workers participating in cleanup of contaminated material on this 

project are required to be trained in a 40-hour hazardous waste operators training course and to 

take annual refresher training.  This pertains to workers performing specific tasks including 

removing contaminated material and installing cleanup systems in contaminated areas.   

Community Air Monitoring Plan.  Community air monitoring will be performed during 

this cleanup project to ensure that the community is properly protected from contaminants, dust 

and odors.  Air samples will be tested in accordance with a detailed plan called the Community 

Air Monitoring Plan or CAMP.  Results will be regularly reported to the NYC Office of 

Environmental Remediation.  This cleanup plan also has a plan to address any unforeseen 

problems that might occur during the cleanup (called a ‘Contingency Plan’). 

Odor, Dust and Noise Control.  This cleanup plan includes actions for odor and dust 

control.  These actions are designed to prevent off-Site odor and dust nuisances and includes 

steps to be taken if nuisances are detected.  Generally, dust is managed by application of physical 

covers and by water sprays.  Odors are controlled by limiting the area of open excavations, 

physical covers, spray foams and by a series of other actions (called operational measures).  The 

project is also required to comply with NYC noise control standards.  

If you observe problems in these areas, please contact the onsite Project Manager Heather 

Sonnenberg at 631-234-2220 or NYC Office of Environmental Remediation Project Manager 

Zach Schreiber at (212) 788-3056. 

Quality Assurance.  This cleanup plan requires that evidence be provided to illustrate that 

all cleanup work required under the plan has been completed properly.  This evidence will be 
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summarized in the final report, called the Remedial Action Report.  This report will be submitted 

to the NYC Office of Environmental Remediation and will be thoroughly reviewed.   

Storm-Water Management.  To limit the potential for soil erosion and discharge, this 

cleanup plan has provisions for storm-water management.  The main elements of the storm water 

management include physical barriers such as tarp covers and erosion fencing, and a program for 

frequent inspection.   

Hours of Operation.  The hours for operation of cleanup will comply with the NYC 

Department of Buildings construction code requirements or according to specific variances 

issued by that agency.  For this cleanup project, the hours of operation are 7 AM to 4 PM 

Monday through Friday. 

Signage.  While the cleanup is in progress, a placard will be prominently posted at the main 

entrance of the property with a laminated project Fact Sheet that states that the project is in the 

NYC Voluntary Cleanup Program, provides project contact names and numbers, and locations of 

project documents can be viewed.  

Complaint Management.  The contractor performing this cleanup is required to address all 

complaints.  If you have any complaints, you can call the facility Project Manager Heather 

Sonnenberg  at 631-234-2220, the NYC Office of Environmental Remediation Project Manager 

Zach Schreiber  at (212) 788-3056, or call 311 and mention the Site is in the NYC Voluntary 

Cleanup Program. 

Utility Mark-outs.  To promote safety during excavation in this cleanup, the contractor is 

required to first identify all utilities and must perform all excavation and construction work in 

compliance with NYC Department of Buildings regulations. 

Soil and Liquid Disposal.  All soil and liquid material removed from the Site as part of the 

cleanup will be transported and disposed of in accordance with all applicable City, State and 

Federal regulations and required permits will be obtained. 

Soil Chemical Testing and Screening.  All excavations will be supervised by a trained and 

properly qualified environmental professional.  In addition to extensive sampling and chemical 

testing of soils on the Site, excavated soil will be screened continuously using hand-held 
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instruments, by sight, and by smell to ensure proper material handling and management, and 

community protection. 

Stockpile Management.  Soil stockpiles will be kept covered with tarps to prevent dust, 

odors and erosion.  Stockpiles will be frequently inspected.  Damaged tarp covers will be 

promptly replaced.  Stockpiles will be protected with silt fences.  Hay bales will be used, as 

needed to protect storm water catch basins and other discharge points. 

Trucks and Covers.  Loaded trucks leaving the Site will be covered in compliance with 

applicable laws and regulations to prevent dust and odor. Trucks will be properly recorded in 

logs and records and placarded in compliance with applicable City, State and Federal laws, 

including those of the New York State Department of Transportation.  If loads contain wet 

material that can leak, truck liners will be used.  All transport of materials will be performed by 

licensed truckers and in compliance with all laws and regulations. 

Imported Material.  All fill materials proposed to be brought onto the Site will comply 

with rules outlined in this cleanup plan and will be inspected and approved by a qualified worker 

located on-Site.  Waste materials will not be brought onto the Site.  Trucks entering the Site with 

imported clean materials will be covered in compliance with applicable laws and regulations. 

Equipment Decontamination.  All equipment used for cleanup work will be inspected and 

washed, if needed, before it leaves the Site.  Trucks will be cleaned at a truck inspection station 

on the property before leaving the Site. 

Housekeeping.  Locations where trucks enter or leave the Site will be inspected every day 

and cleaned regularly to ensure that they are free of dirt and other materials from the Site. 

Truck Routing.  Truck routes have been selected to: (a) limit transport through residential 

areas and past sensitive nearby properties; (b) maximize use of city-mapped truck routes; (c) 

limit total distance to major highways; (d) promote safety in entry to highways; (e) promote 

overall safety in trucking; and (f) minimize off-Site line-ups (queuing) of trucks entering the 

property.  Operators of loaded trucks leaving the Site will be instructed not to stop or idle in the 

local neighborhood. 
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Final Report.  The results of all cleanup work will be fully documented in a final report 

(called a Remedial Action Report) that will be available for you to review in the public document 

repositories located at Canarsie Branch Library- Brooklyn Public Library 

Long-Term Site Management.  To provide long-term protection after the cleanup is 

complete, the property owner will be required to comply with an ongoing Site Management Plan 

that calls for continued inspection of protective controls, such as Site covers.  The Site 

Management Plan is evaluated and approved by the NYC Office of Environmental Remediation.  

Requirements that the property owner must comply with are defined in the property’s deed.  A 

certification of continued protectiveness of the cleanup will be required from time to time to 

show that the approved cleanup is still effective. 

 
 
 
 



10504-10524 FLATLANDS AVENUE  
Brooklyn, New York 

E-Designation Site Number: 12EHAZ452K 
 

11 

 REMEDIAL ACTION WORK PLAN 

1.0 SITE BACKGROUND 

128 Merrick Realty LLC  has enrolled in the New York City Voluntary Cleanup Program 

(NYC VCP) to investigate and remediate a property located at 10504-10524 Flatlands Avenue in 

the Canarsie section of Brooklyn, New York (the Site).  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. This RAWP establishes remedial 

action objectives, provides a remedial alternatives analysis that includes consideration of a 

permanent cleanup, and provides a description of the selected remedial action.  The remedial 

action described in this document provides for the protection of public health and the 

environment, complies with applicable environmental standards, criteria and guidance and 

applicable laws and regulations.   

1.1 SITE LOCATION AND CURRENT USAGE 

The Site is located at 10504-10524 Flatlands Avenue in the Canarsie section of Brooklyn, 

New York and is identified as Block 8213 and Lot 37 on the New York City Tax Map.  Figure 1 

shows the Site location.  The Site is 16,200-square feet and is bounded by Flatlands Avenue to 

the north, residential buildings to the south, East 106th Street to the east, and East 105th Street to 

the west.  A map of the site boundary is shown in Figure 2.  Currently, the Site is vacant, though 

until recently it contained an unoccupied 1,245 square foot former service station building, 

which has been demolished. Likewise, all surfaces (asphalt paving, tank pads, gas pumping 

islands) have been demolished and the site has been regraded pending the start of remedial 

activities.  

1.2 PROPOSED REDEVELOPMENT PLAN 

The proposed future use of the Site will consist of a new 2-story building with 21,600 sf 

(10,800 sf per floor) of commercial/retail space and a partial cellar for use as a meter room. The 

basement will be 3,300 sf in area, and will be excavated to a depth of 10 ftbg. The basement will 
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be in the vicinity of the former pump islands and will face Flatlands Avenue. The depth to 

groundwater at the site is approximately 9 ft bg, and therefore the depth of the partial cellar will 

be close to groundwater. The first floor will consist of 11 retail stores of equal size and the 

second floor will consist of three office spaces of equal size.  Layout of the proposed site 

development is presented in Figure 3.  The current zoning designation is R5D - general residence 

district, with a commercial overlay:  C2-3 - Local Service District.   The proposed use is 

consistent with existing zoning for the property. 

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

the proposed redevelopment plan. 

1.3 DESCRIPTION OF SURROUNDING PROPERTY 

Directly north of the subject property across Flatlands Avenue is 10609 Flatlands Avenue, 

six 3-story multi-family walk up apartment buildings (239 Units); to the west across East 105th 

Street is 10424 Flatlands Avenue, is  a one-story commercial and office building with 6 units; 

contiguous to the south is 917 East 105 Street, one and two family buildings. Also to the south is 

920 East 106 Street, a three unit multi-family walk-up building. To the east is 901 East 106 

Street six 3-story multi-family walk up apartment buildings (18 Units). 

To the east on 107th Street within 0.7 miles from 10504 Flatlands Ave is Charisma Christian 

Academy and East Brooklyn Community High School 

 Figure 4 shows the surrounding land usage.   

1.4 REMEDIAL INVESTIGATION 

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

document called “Remedial Investigation Report, 10504-10524 Flatlands Avenue”, dated August 

2012 (RIR).   

The Remedial Investigation Report (RIR) provides sufficient information for establishment 

of remedial action objectives, evaluation of remedial action alternatives, and selection of a 

remedy pursuant to RCNY§ 43-1407(f).  The remedial investigation (RI) described in this 

document is consistent with applicable guidance.   



10504-10524 FLATLANDS AVENUE  
Brooklyn, New York 

E-Designation Site Number: 12EHAZ452K 
 

13 

Site Location and Current Usage 

The Site is located at 10504-10524 Flatlands Avenue in the Canarsie section of Brooklyn, 

New York and is identified as Block 8213 and Lot 0037 on the New York City Tax Map.  Figure 

1 shows the Site location.  The Site is 16,200-square feet and is bounded by Flatlands Avenue to 

the north, residential buildings to the south, East 106th Street to the east, and East 105th Street to 

the west.  A map of the site boundary is shown in Figure 2.  Currently, the Site is vacant , though 

until recently it contained an unoccupied 1,245 square foot former service station building, 

which has been demolished. Likewise, all surfaces (asphalt paving, tank pads, gas pumping 

islands) have been demolished and the site has been regraded pending the start of remedial 

activities. 

Summary of Proposed Redevelopment Plan 

The proposed future use of the Site will consist of a new 2-story building with 21,600 sf 

(10,800 sf per floor) of commercial/retail space and a partial cellar for use as a meter room. The 

basement will be 3,300 sf in area, and will be excavated to a depth of 10 ftbg. The basement will 

be in the vicinity of the former pump islands and will face Flatlands Avenue. The depth to 

groundwater at the site is approximately 9 ft bg, and therefore the depth of the partial cellar will 

be close to groundwater. The first floor will consist of 11 retail stores of equal size and the 

second floor will consist of three office spaces of equal size.  Layout of the proposed site 

development is presented in Figure 3.  The current zoning designation is R5D - general residence 

district, with a commercial overlay:  C2-3 - Local Service District.   The proposed use is 

consistent with existing zoning for the property. 

Summary of Past Uses of Site and Areas of Concern 

Evaluating the historical Sanborn Maps the history of the property is:  

1907-The site is not developed and consists of ten lots-labeled 10502 through 10524 

Flatlands Avenue. The lots extend from East 105th Street to East 106th Street. There is a storage 

and wagon shed across Flatlands Avenue to the northeast otherwise the area is undeveloped. 

1928-The site is undeveloped. There are several dwellings to the north and south. There is a 

dwelling immediately to the south. The storage and wagon shed are gone. 
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1950 -The property is still undeveloped. 

1967 through 1987 maps-The subject property is shown as occupied by a filling station. The 

concrete block building with metal frame appears to be identical to the current building footprint 

today.  The area south of the site is almost completely developed with residential dwellings. 

Across Flatlands Avenue to the north are the Breukelen NYC Housing Apartments. There are 

stores west of the site across East 105th Street. 

1989-2007 maps- The property is occupied by a filling station. The lots directly across East 

106th Street (east) are now developed as multi-family residences. 

There may have been several two family homes on the property in the 1950s and 1960s. 

However, a certificate of occupancy (CO) issued in 1970 was for an automotive service station, 

lubrication, minor repairs, washing, sale of accessories (in building) and office. The CO indicates 

the service station building was completed in June 1969. 

EDR Directory Abstract-There are numerous listings for the property: 

• Eagle Gas Station-2005 (Hill- Donnelly Corporation). 

• Sam Apper Service Station Inc. -1973, 1976, 1985, 1992 and 2005 (Hill- Donnelly 

Corporation and NYNEX Information Resources). 

• Also SAM SUNOCO SVCE STA in 1985 (NYNEX Information Resources).  

• Also RZEZAK FRED in 1976 (New York Telephone). 

 

Underground Storage Tanks 
 The Certificate of Occupancy (CO) on the DOB web site was issued in 1970 and 

indicates: 

• Automotive service station, lubrication, minor repairs, washing, sale of accessories (in 

building) and office.  

• Fire Department approval of gasoline tank installation on November 17, 1967. 

The subject property appears on New York State Petroleum Bulk Storage database. Actually 

there are two entries. The first entry (NYSDEC PBS # 2-341320) was under 105-24 GAS CORP. 

The entry indicates that the PBS permit was administratively closed on 11/16/1997. 15 
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underground storage tanks (14 550-gallon tanks and one 4,000-gallon tank) are listed as 

“administratively closed”. 

The second entry (PBS # 2-601274) is shown as recently active and is under the name 

TIDAL REALTY CORPORATION. The site owner is shown as Sam Apper Service Station Inc. 

Sixteen underground storage tanks are listed, 12 of which (all 550-gallon tanks) are designated as 

closed-in place. The four active tanks are two 4,000 gallon gasoline tanks, one 550 gallon waste 

oil tank, and one 550 gallon # 2 fuel oil tank. The 4,000 gallon tanks were installed in 1976 and 

1992. The two 550 gallon steel tanks were installed in 1957. The 12 550-gallon tanks may have 

been removed by the previous owner in spring 2012 prior to ownership by 128 Merrick Realty 

LLC. 

 

The AOCs identified for this site include: 

1. The underground gasoline, waste oil, and fuel oil storage tanks.  

2. The area around the former dispenser islands and associated piping. 

3. The abandoned hydraulic lifts in the building. 

4. Historic fill 

The Phase 1 ESA Report is presented in Appendix A.  A map showing the areas of concern is 

presented in Figure 5. 

Summary of the Work Performed under the Remedial Investigation 

128 Merrick Realty LLC performed the following scope of work: 

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

2. Conducted a Ground Penetrating Radar (GPR) survey to locate underground storage 
tanks and other subsurface features. 

3. Drilled eight soil borings across the entire project Site, and collected sixteen soil 

samples for chemical analysis from the soil borings to evaluate soil quality; 
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4. Installed four groundwater monitoring wells throughout the Site to establish 

groundwater flow and collected four groundwater samples for chemical analysis to 

evaluate groundwater quality;  

5. Installed four soil vapor probes around the site perimeter and collected four samples 

for chemical analysis. 

6. Conducted a test pit investigation of suspected tank areas, GPR anomalies, and the 

entire site in general. 

Summary of Environmental Findings 

1. Elevation of the property is approximately 10 feet MSL. 

2. Depth to groundwater is approximately 9 feet at the Site.  

3. Groundwater flow is generally from northwest to southeast beneath the Site. 

4. Depth to bedrock is approximately 500 feet at the Site.  

5. The stratigraphy of the site, from the surface down, consists of up to nine feet of historic 

fill underlain by at least 5 feet of native sand, silt, and clay (tidal marsh deposits). 

6. No VOCs, or PCBs were detected above their Unrestricted (Track 1) Soil Cleanup 

Objectives (UUSCOs) in the sixteen soil samples.  Low level petroleum-related VOCs 

were identified in two soil borings.  Seven SVOCs- benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h) anthracene, chrysene and 

indeno(1,2,3-cd)pyrene- were detected above their respective UUSCOs in two shallow 

soil sampling locations. No SVOCs exceeded Track 2 Restricted Commercial SCOs. 

Pesticides including 4,4,DDD (16 ppb), 4,4,DDE (11 ppb) and 4,4,DDT (8.4 ppb) were 

detected marginally above UUSCOs in shallow and deep samples but did not exceed 

Track 2 Restricted Commercial SCOs. Metals including copper (max of 71 ppm), lead 

(max. of 343 ppm), mercury (max of 1.37 ppm) and zinc (max. of 373 ppm) were 

detected above their respective UUSCOs.  Only mercury exceeded Track 2 Restricted 

Residential SCOs in one 5-8 foot sample. 
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7. SVOCs, pesticides and PCBs were not detected in any groundwater samples in 

exceedance of New York State Groundwater Quality Standards (GQS).  One VOC, 

benzene at 5.2 ug/l exceeded GQS in one upgradient groundwater sample. Several 

dissolved metals including iron, manganese, and sodium exceeded GQS in most 

groundwater samples. Lead was not detected in dissolved samples.    

8. All soil vapor samples collected during the RI indicated low to moderate concentrations 

of petroleum and chlorinated compounds.  These componds included acetone (ranged 

from 207 to 4964 ug/m3), toluene (ranged from 47 to 179 ug/m3), benzene (maximum of 

19.9 ug/m3) and xylenes (maximum of 204 ug/m3).  Tetrachloroethene  (PCE) was 

detected in all samples ranging from 96 ug/m3 to a maximum of 333 ug/m3.  TCE 

concentrations ranged from 0.97 to 2.53 ug/m3. Chlorinated VOCs were not identified in 

site soils or groundwater. The low-level petroleum VOCs identified in site soils were 

identified as low-level soil concentrations, however the low-level petroleum VOCs were 

not identified in site ground water, with the exception of benzene. Benzene was identified 

at low levels and below the groundwater protection standard in one soil sample and in 

exceedances of its GQS in one groundwater sample. 

9. The GPR and test investigation confirmed that there are no additional USTs present other 

than those recently used by the former service station (Figure 5A). The location of the 

550-gallon waste oil UST will be determined during grading of the site. The UST is 

believed to be within the footprint of the former on-site building. 

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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2.0 REMEDIAL ACTION OBJECTIVES  

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

identified for this Site: 

Groundwater 

• Prevent direct exposure to contaminated  groundwater. 

• Remove contaminant sources causing impact to groundwater. 

• Prevent exposure to contaminants volatilizing from contaminated groundwater. 

Soil 

• Prevent direct contact with contaminated soil.  

Soil Vapor 

• Prevent exposure to contaminants in soil vapor. 

• Prevent migration of soil vapor into dwelling and other occupied structures. 

. 
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3.0 REMEDIAL ALTERNATIVES ANALYSIS 

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 property. The remedy selection process begins by establishing 

RAOs for media in which chemical constituents were found in exceedance of applicable 

standards, criteria and guidance values (SCGs). A remedy is then developed based on the 

following nine criteria: 

 
• Protection of human health and the environment; 

• 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 of Remedy. 

 
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: 

 

Two remedial action alternatives are considered in this alternatives analysis for the site.  

Alternative 1 is a Track 1 alternative that involves establishment of Track 1 soil cleanup 

objectives (SCOs) and complete removal of all soil and fill material that exceed the unrestricted 

Track 1 SCOs.   

• Alternative 2 involves 

o Establishment of Track 4 Site-Specific SCOs (as defined in Section 4.2) via 

excavation and removal of soil/ fill exceeding Track 4 Site-Specific SCOs; 
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o Placement of a final cover over the entire Site consisting of building slab and paved 

parking area to eliminate exposure to remaining soil/fill; 

o Placement of vapor barrier beneath foundation slab and behind accessible sidewalls; 

o Installation of a passive sub-slab depressurization system (SSDS) beneath the slab at 

grade areas;  

o Establishment of use restrictions including prohibitions on the use of groundwater 

from the site and prohibitions on sensitive site uses, such as farming or vegetable 

gardening, to eliminate future exposure pathways; 

o Establishment of an approved Site Management Plan 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 

o Placement of a deed restriction to memorialize the remedial action and the 

Engineering and Institutional Controls to ensure that future owners of the site 

continue to maintain these controls as required. 

 

3.1 THRESHOLD CRITERIA 

Protection of Public Health and the Environment 

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. 

The Track 1 alternative would result in removal of all soil/fill with contaminant 

concentrations above Track 1 SCOs. As part of development, a building slab and pavement 

would be placed on all land surfaces and a sub-slab depressurization system (SSDS) and vapor 

barrier system would be installed to prevent any potential future vapor intrusion of off-site soil 

vapors that migrate on-site. This alternative would be consistent with the RAOs and provide 
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overall protection of public health and the environment from on-site derived contamination in 

consideration of current and potential future land use by:  

• Eliminating the potential for direct contact with contaminated on-site soils and 

groundwater; and, 

• Eliminating potential future exposures to off-site soil vapors. 

 

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

and would be consistent with the RAOs and would provide overall protection of public health 

and the environment in consideration of current and potential future land use by: 

• Removing soil/fill with contaminant concentrations above Track 4 SCOs;  

• Placement of institutional and engineering controls, including a composite cover 
system.   

• Eliminating the potential for direct contact with contaminated soil by placement of 
composite cover system and via institutional controls;  

• Minimizing the potential for migration of soil vapor into occupied structures and 
associated inhalation exposures by installation of an SSDS and vapor 
barrier/waterproofing barrier system beneath the building slab and along foundation 
sidewalls. 

• Institutional controls would include groundwater use restrictions, a deed notice and a 
site management plan; 

• Minimizing the potential for direct contact with contaminated on-site soils during the 
remediation by implementing an approved soil and materials management plan and 
CAMP. 

3.2. BALANCING CRITERIA 

Compliance with Standards, Criteria and Guidance (SCGs) 
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Alternative 1 would comply with the SCG, as all soil/fill in excess of Track 1 SCOs would be 

removed.  All soil/fill excavated from the Site would be managed and disposed of in accordance 

with all applicable regulations. 

Alternative 2 would address the chemical-specific SCGs for soil by establishment of Track 4 

SCOs.  Groundwater is not impacted by site contaminants. Similar to the Track 1 alternative, 

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. 

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 

impacts, time until remedial response objectives are achieved, and protection of workers during 

remedial actions. 

Alternative 1, the Track 1 alternative, would provide short-term effectiveness with the 

removal of all soil/fill above Track 1 SCOs.  All potential exposure pathways for site-derived 

contaminants would be incomplete following construction. Implementation of this RAWP, 

including health and safety plan, community air monitoring, dust and odor controls and 

stormwater management, would prevent unacceptable exposure during remediation and 

construction activities. 

Alternative 2 would result in fewer short-term impacts associated with excavation, handling, 

load out of materials, and truck traffic than a Track 1 remediation. However, focused attention to 

means and methods during the remedial action during a Track 1 removal action, including 

community air monitoring and appropriate truck routing, would minimize the overall impact of 

these activities and reduce the difference between these alternatives. 

The Track 1 and Track 4 Alternatives would both employ appropriate measures to prevent 

short term impacts, including a Community Air Monitoring Plan (CAMP) and a Soil/Materials 

Management Plan (SMMP), during all on-site soil disturbance activities and would effectively 
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mitigate the release of significant contaminants into the environment.  Construction workers 

operating under appropriate management procedures and a Health and Safety Plan (HASP) will 

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 

containment systems and ICs that are designed to eliminate exposures to contaminants, and long-

term reliability of Engineering Controls. 

Alternative 1 would provide the highest level of long-term effectiveness with the removal of 

all soil/fill above Track 1 SCOs. Placement of an SSDS and vapor/waterproofing barrier system 

as part of development will eliminate potential exposures from off-site soil vapor. 

Alternative 2 would also be effective over the long-term by attaining Track 4 SCOs through 

the placement of a concrete slab under the building, establishing use restrictions, establishing a 

Site Management Plan to ensure long-term management of Institutional and Engineering 

Controls, and placing a deed restriction to memorialize these controls for the long term.  

Groundwater use restrictions will eliminate potential exposure to groundwater and establishment 

of an SMP and a deed restriction will ensure that this protection remains effective for the long-

term. The SMP will ensure long-term effectiveness of all Engineering and Institutional Controls 

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

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

remedy will provide continued high level of protection in perpetuity. Migration of soil vapor 

from offsite into occupied structures and associated inhalation exposures would be prevented by 

installation of an SSDS and vapor/waterproofing barrier system beneath the building slab and 

along foundation sidewalls. 

Reduction of toxicity, mobility, or volume of contaminated material 
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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 

the total mass of toxic contaminants, cause irreversible reduction in contaminants mobility, or 

reduce of total volume of contaminated media.  

The following is the hierarchy of source removal and control measures that are to be used to 

remediate the 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 the total mass of 

toxic contaminants, cause irreversible reduction in contaminants mobility, or reduce the total 

volume of contaminated media. 

Alternative 1, the Track 1 alternative, will provide maximum reduction of toxicity, mobility, 

and volume of contaminated material on-Site by excavation and removal of all soils that exceed 

the Track 1 unrestricted use SCOs.  

Alternative 2 would greatly reduce the toxicity, mobility, and volume of contaminants from 

on-site soil because it would include removal of contaminants that exceed Track 4 SCOs. For 

Alternative 2, placement of a building slab, SSDS, and vapor barrier will eliminate potential 

exposures with remaining soil, groundwater, and soil vapor contamination. Groundwater use 

restrictions will eliminate potential exposures by ensuring that there is no use of on-site 

groundwater for potable purposes. 

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

services and materials. 

The Track 1 cleanup is feasible and implementable.  The remedial methods used are easily 

implemented using standard construction technologies.   

Similarly, the Track 4 alternative is also both feasible and implementable.  It uses standard 

materials and services and well established technology.  The reliability of the remedy is also 

high. There are no special difficulties associated with any of the activities proposed, which 

utilize standard industry methods. Installation of the SSDS and waterproofing/vapor barrier 

system will be conducted in accordance with standard methods.  

For implementation of both remedies, standard construction equipment utilized for the 

overall earthwork would be used.  OSHSA trained personnel will complete all activities that 

include excavation and handling of impacted soils. No special permits other than earthwork 

permits required for completion of the required site redevelopment scope are required for 

implementation of the remedy. 

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. 

The capital costs associated with the Track 1 alternative are only slightly higher than the 

Track 4 alternative in that a higher volume of soil/fill will be excavated for off-site disposal to 

achieve a Track 1 status over the entire site. This is because excavation to a minimum of 9 feet 

will occur under either alternative for development purposes. In both cases, appropriate public 

health and environmental protections are achieved. 

Both cleanup alternatives provide appropriate public health and environmental protections, 

satisfy the threshold balancing criterion and other criterion listed here, and are cost effective. 

Further, both alternatives satisfy the threshold balancing criteria and other criteria listed here, 

and each is fully protective of public health and the environment, will control migration of 
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contaminants, will comply with SCGs, are effective for the short-term and long-term, are 

implementable, and reduces both mobility and toxicity. 

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.   

Based on the overall goals of the remedial program and initial permitting associated with the 

proposed site development, no adverse community opinion is anticipated for either alternative. 

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

the opportunity for detailed public input on the remedial alternatives and the selected remedial 

action.  This public comment will be considered by OER prior to approval of this plan. 

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. 

Both Alternatives are appropriate with respect to the proposed use and to land uses in the 

vicinity of the Site. The proposed use is consistent with the existing zoning designation for the 

property and is consistent with recent development patterns. The Site is surrounded by 

commercial and mixed-use commercial/residential properties and the proposed cleanup provides 

comprehensive protection of public health and the environment for these uses. Improvements in 

the current condition of the property achieved by both cleanup alternatives are also consistent 

with the City’s goals for cleanup of contaminated land, bringing such properties to productive 
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reuse, and making such properties protective of natural and cultural resources. This RAWP will 

undergo public review under the NYC VCP and will provide the opportunity for detailed public 

input on the land use factors described in this section.  This public comment will be considered 

by OER prior to approval of this plan. 

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 PlaNYC: A Greener, 

Greater New York.  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.  

While Alternative 2 would result in lower energy use based on reducing the volume of 

material transported off-site, both remedial alternatives are comparable with respect to the 

opportunity to achieve sustainable remedial action. Both alternatives achieve cleanup of impacts 

on the site and are equally capable of utilizing green remedial methods.  A complete list of green 

remedial activities considered as part of the NYC VCP is included in the Sustainability 

Statement, included as Appendix 2. 
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4.0 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 

(CPP). 

2. Performance of a Community Air Monitoring Program for particulates and volatile 

organic carbon compounds; 

3. Establishment of Track 1 Soil Cleanup Objectives (SCOs);  

4. Establishment of Track 4 Soil Cleanup  Objectives (SCOs), to be utilized if Track 1 

Unrestricted Use SCOs are not achieved 

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

and marking & staking excavation areas; 

6. Excavation and removal of soil/fill exceeding Track 1 SCOs in the eastern portion of the 

lot to a minimum of 2 feet below grade. It is acknowleged that one deep boring sample 

indicated minor Track 1 exceedances for pesticides and mercury. Soils in the vicinity of 

MW-2 and MW-3 will be excavated to 8 – 10 ftbg in order to conduct hot spot removal, and 

endpoint samples will be collected to confirm clean-up to Track 1 SCOs.  
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7. As part of development, excavation and removal of soil/fill exceeding SCOs within the 

area of the partial basement to a minimum of 9 feet below grade for development 

purposes within the area of the partial basement; 

8. Removal of four underground storage tanks associated with the former service station in 

accordance with NYSDEC procedures; 

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 onsite; 

10. 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; 

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

remedy with respect to attainment of SCOs; 

12. As part of development, installation and passive operation of a sub-slab depressurization 

system (SSDS) and vapor barrier system beneath the building slab. The SSDS would be 

installed beneath all grade-level slab areas except for the partial cellar which will be 

close to groundwater. The vapor barrier would be installed beneath the cellar slab and up 

sub-grade walls, as well as underlying all grade-level slab areas; 

13. Implementation of storm-water pollution prevention measures in compliance with 

applicable laws and regulations; 

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 RAR that describes the remedial activities, certifies that the remedial 

requirements have been achieved, defines the Site boundaries, and, if Track 1 

Unrestricted Use SCOs are not achieved, describes all Engineering and Institutional 

Controls to be implemented at the Site, and lists any changes from this RAWP; 
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16. If Track 1 Unrestricted Use SCOs are not achieved, submission of an approved Site 

Management Plan (SMP) in the RAR for long-term management of residual historic fill, 

including plans for  inspection and certification of Engineering and Institutional Controls 

and reporting at a specified frequency; and 

17. If Track 1 Unrestricted Use SCOs are not achieved, recording of a Declaration of 

Covenants and Restrictions that includes a listing of Engineering Controls and a 

requirement that management of these controls must be in compliance with an approved 

SMP; and Institutional Controls including prohibition of the following: (1) vegetable 

gardening and farming; (2) disturbance of residual contaminated material unless it is 

conducted in accordance with the SMP; and (3) higher level of land usage without OER-

approval. 

 4.2 SOIL CLEANUP OBJECTIVES AND SOIL/FILL MANAGEMENT 

Track 1 Soil Cleanup Objectives (SCOs) are proposed for this project. The SCOs for this 

Site are listed in Table 12. Soil and materials management on-Site and off-Site, including 

excavation, handling and disposal, will be conducted in accordance with the Soil/Materials 

Management Plan in Appendix 3. The location of planned excavations are shown as the cellar to 

10 ftbg in Figure 3C. In addition, soils in the vicinity of MW-2 and MW-3 will be excavated to 8 

– 10 ftbg in order to conduct hot spot removal, and endpoint samples will be collected to confirm 

clean-up to Track 1 SCOs. Also, the two 4,000-gallon gasoline USTs, the 550-gallon heating oil 

UST, and the 550-gallon waste oil UST, will be excavated. The tank pad in the western portion 

of the site will be excavated and the waste oil UST will be excavated from within the footprint of 

the former on-site building. Endpoint samples will be collected in accordance with NYS DEC 

tank closure requirements and will also confirm clean-up to Track 1 SCOs. Finally, two feet of 

soil will be excavated across the site to remove Track 1 exceedances. Endpoint samples will be 

collected to confirm clean-up to Track 1 SCOs. 

If Track 1 SCOs are not met for this cleanup, Track 4 Soil Cleanup Objectives (SCOs) are 

proposed for this project. The SCOs for this Site are listed in the Table below. Soil and materials 

management on-Site and off-Site, including excavation, handling and disposal, will be conducted 

in accordance with the Soil/Materials Management Plan in Appendix 3. Track 4 Site-Specific 
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Soil Cleanup Objectives (SCOs) are proposed for this project.  The Track 4 Site-Specific SCOs 

are: 

Contaminant   Track 4 SCOs 

Total SVOCs                           250 ppm 

Mercury    2.8 ppm 

All other contaminants meet Track 2 Commercial SCOs. 

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

identified by GPS or surveyed. This information will be provided in the Remedial Action Report. 

Estimated Soil/Fill Removal Quantities 
The total quantity of soil/fill expected to be excavated and disposed off-Site is 800 tons. 

This volume is dependant upon the endpoint sample data and may increase as necessary to meet 

Track 1 SCOs. 

The proposed disposal locations for Site-derived impacted materials will be reported to OER 

when they are identified and prior to start of remedial action in the format shown below.  

Additional disposal locations established at a later date will be reported promptly to the OER 

Project Manager. 

 

Disposal Facility Waste Type Estimated Quantities 

To be reported to OER 
prior to remedial 
action 

Material disposed, i.e. 
historic fill 

Number tons 
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End-Point Sampling 
Removal actions under this plan will be performed in conjunction with remedial end-point 

sampling. Figure 7 shows the locations of the proposed end-point soil samples (for tank closure, 

hot spot removal and to confirm clean-up to Track 1 SCOs), as well as previous samples 

collected to date.  

 In addition, if hotspots are identified, 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 six to twelve 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. 
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New York State ELAP certified labs will be used for all end-point sample analyses. Labs for 

end-point sample analyses will be reported in the RAR. The RAR will provide a tabular and map 

summary of all end-point sample results and will include all data including non-detects and 

applicable standards and/or guidance values. End-point samples will be analyzed for trigger 

analytes (those for which SCO exceedence is identified) utilizing the following methodology: 

Soil analytical methods will include: 

• Volatile organic compounds by EPA Method 8260;  

• Semi-volatile organic compounds by EPA Method 8270; 

• Target Analyte List metals; and  

• Pesticides/PCBs by EPA Method 8081/8082.   

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

characterization and “finger print analysis” and required regulatory reporting (i.e. spills hotline) 

will be performed. 

Quality Assurance/Quality Control 
End point soil samples will be containerized in laboratory-prepared jars, labeled, sealed, and 

placed in a chilled cooler for shipment to the laboratory. Chain of custody procedures outlined in 

the RIWP will be followed. Quality assurance (duplicate and trip blanks) and quality control 

(field blanks) samples will be incorporated into the sampling events as required by NYC OER 

and will consist of one duplicate soil sample and one field blank per 20 end-point soil samples 

collected. Soil field blanks will be analyzed for VOCs and soil duplicate samples will be 

analyzed for VOCs and SVOCs. 

Import and Reuse of Soils 
Any import of soils onto the property and reuse of soils already onsite will be performed in 

conformance with the Soil/Materials Management Plan in Appendix 3.  
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4.3 ENGINEERING CONTROLS 

Engineering Controls are not required on properties that achieve a Track 1 cleanup. 

However, as part of development additional environmental features will be employed. These are:  

• composite cover system consisting of asphalt covered parking area, concrete covered 

sidewalks, and concrete building slab; 

• sub-slab depressurization system; and 

• vapor barrier system. 

Composite Cover System 
As part of development, a composite cover system will be built on the site. The development 

plan includes full build-out with the foundation slab for the building. The composite cover 

system will be comprised of asphalt covered parking areas, concrete covered sidewalks, and a 

concrete building slab. 

If Track 1 SCOs are not achieved, the site building slab will be a permanent engineering 

control for the Site.  The system will be inspected and reported at specified intervals as required 

by the Site Management Plan (SMP).  A Soil Management Plan will be included in the Site 

Management Plan 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 Site Management Plan in 

the RAR.   

Sub-Slab Depressurization System (SSDS) 
As part of development, a passive  sub-slab depressurization system will be installed. This 

system will be designed to run as active if necessary.The passive sub-slab depressurization 

system is designed to depressurize the sub-grade areas beneath and around the building and 

prevent vapor accumulation beneath the slab of soil vapor migrating from off-site. The RCR will 

include photographs (maximum of two photos per page) of the installation process and a 

Professional Engineer (PE) certified letter (on company letterhead) from the primary contractor 

responsible for installation oversight and field inspections. 
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The cellar of the building will be built to the groundwater interface, therefore, the SSDS 

will be constructed beneath the slab-on-grade areas of the proposed building. The SSDS will 

provide coverage over the grade-level areas of the building.  

 

Waterproofing/Vapor Barrier System 
As part of development, a Vaporblock Plus VBP 20-mil vapor barrier, manufactured by 

Raven Industries, will be installed beneath the structure’s slab and along foundation sidewalls.  

Installation details (penetrations, joints, etc.) With respect to the proposed building foundation, 

footings, slab, and sidewalls are provided in Appendix 7.  Product specification sheets are 

provided in Appendix 7.  The RAR will include photographs (maximum of two photos per page) 

of the installation process, professional engineer (PE) certified letter (on company letterhead) 

from the primary contractor responsible for installation oversight and field inspections, and a 

copy of the manufacturer’s certificate of warranty.  

4.4 INSTITUTIONAL CONTROLS 

Institutional Controls are not required on properties that achieve a Track 1 cleanup. 

4.5 SITE MANAGEMENT PLAN 

If a Track 1 cleanup is not achieved, a Site Management Plan will be established for the 

property. Site Management is 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 
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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 on an 

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. 

4.6  QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 

Investigations reported in the Remedial Investigation Report (RIR) are sufficient to complete 

a Qualitative Human Health Exposure Assessment (QHHEA).   

Known and Potential Sources 

Soil- 

• Several SVOCs and pesticides were detected above their respective UUSCOs in the 

samples collected from B-7 (0 to 2 feet) and B-8 (0 to 2 feet).  

• Two pesticides were detected just above their respective UUSCOs in the 5-8 foot sample 

collected in boring MW-3. 

• Metals including copper (max of 71 ppm), lead (max. of 343 ppm), mercury (max, of 1.37 

ppm) and zinc (max. of 373 ppm) were detected above Track 1 SCOs.  Mercury also 

exceeded Track 2 Restricted Residential SCOs at MW-3 in the 5-8 ftbg interval. 

Groundwater- 
There was a minor exceedance of benzene (5.2 ug/l) in the assumed upgradient monitoring 

well, otherwise, there is no groundwater contamination. 

Soil Vapor- 

• There were low to moderate detections of EPA Method TO-15 VOCs in all four samples. 
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• Only benzene was identified at low levels in one soil sample and in exceedances of its 

GQS in one groundwater sample. 

• Low level petroleum-related contaminants, acetone, and moderate levels of one 

chlorinated solvent were identified. 

• Acetone ranged from 207 to 4964 ug/m3 in all four samples.  

• BTEX were detected in all four samples at low concentrations as were several other 

gasoline constituents; benzene (ranged from 6.2 to 24 ug/m3), toluene (ranged from 47 to 

179 ug/m3), ethylbenzene (ranged from 11 to 42 ug/m3), and xylenes (maximum of 204 

ug/m3). The low-level petroleum VOCs identified in site soils were also identified as low-

level soil concentrations, however the low-level petroleum VOCs were not identified in 

site ground water, with the exception of benzene in an upgradient well. The detection of 

BTEX compounds as well as other petroleum-related VOCs, including 2,2,4-

trimethylpentane, are indicative of a former service station. 

• Tetrachloroethene  (PCE) was detected in all samples with concentrations ranging from 96 

ug/m3 to a maximum of 333 ug/m3.  TCE concentrations ranged from 0.97 to 2.53 ug/m3. 

Chlorinated VOCs were not identified in site soils or groundwater.  

Nature, Extent, Fate and Transport of Contaminants 
Concentrations of metals, pesticides, and SVOCs exceed Track 1 SCOs, with the exception 

of minor Track 2 Restricted Commercial SCO exceedances (pesticides and mercury).  

The groundwater at the site is not contaminated, with the exception of one occurrence for 

benzene at its GQS in an upgradient well. 

Generally, contaminants in soil vapors are not found in soil or groundwater on the property 

and may be associated with off-site sources. Soil vapors at levels identified in this report are 

presumed to found throughout the site. An exception is benzene, which was observed in an 

upgradient well at its GQS. 

Potential Routes of Exposure 
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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 ruled out.  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 fill or soil. 

These routes of exposure are possible before, during and after the remedial action if proper 
precautions are not taken. 

Existence of Human Health Exposure 
Metals, pesticides and SVOCs were identified in the soil and VOCs in the ground water and 

soil vapor in the Remedial Investigation. Potential pathways for exposure are direct exposure 

through dermal contact, inhalation, and ingestion. 

Current Conditions: There are limited potential migration pathways for direct contact with 

soil and fill and associated absorption or ingestion, since the Site is securely locked and access is 

restricted to onsite workers and representatives.  The contaminants in soil and fill do not exceed 

Track 2 Restricted Residential SCOs, with low-level exceptions, and do not pose an exposure 

threat.   The groundwater at the site is not contaminated. There are no occupied structures that 

could be affected by soil vapors. 

Construction/ Remediation Activities: The work performed at the site will include 

excavation of soil/fill material and general construction activities that could affect the on-site 

construction/remediation workers and the off-site local population.  The construction and 

excavation work at the site will expose the soils to the on-site workers via direct contact to the 
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soil (during excavation), and ingestion or inhalation of the soil (by means of dust), and soil 

vapors.  These potential exposures will be limited to the short duration of the intrusive work.  

The construction work at the site has the potential to expose the contaminants to off-site local 

residents via inhalation of soil (by means of dust) and soil vapors. 

Proposed Future Conditions: Upon the completion of remediation, all soils exceeding Track 

1 SCOs will have been removed, an SSDS will be installed beneath areas of the building slab not 

in contact with ground water, and a waterproofing/vapor barrier system will be installed nemeath 

the building slab and along sub-grage foundation walls. 

Receptor Populations 
The receptors identified under current conditions and the proposed remedy include: 

• On-site workers:  adult (excavation and construction workers);  

• Temporary worker: adult (utility worker/inspector, subcontractors, 

sampler/remediation inspector).  

• 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  – existing and future 

2. Residential Buildings – existing and future 

3. Building Construction/Renovation – existing and future 

4. Pedestrians, Trespassers, Cyclists– existing and future 

5. Schools– existing and future 

The receptors identified under the proposed remedy and future site use as mixed-use 

commercial development include: 

• Adult and child patrons of commercial and retail properties; 

• On-site workers: adult retail/commercial office/maintenance workers; and 

• Temporary worker: adult (utility worker/inspector, landscape worker, 

construction worker). 
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The receptors identified above are believed to be the primary receptors of interest.   

Overall Human Health Exposure Assessment 
Complete on-site exposure pathways appear to be present only during the current 

unremediated phase and the construction and remediation phase.  Under current conditions, on-

site exposure pathways are limited by preventing access to the site. 

The proposed development requires excavation to a depth of 10 feet b.g.s. over 12% of the 

site.   

Exposure of both on-site workers and the off-site local population to site contaminated 

media (soil and soil vapor) has the greatest potential during the remedial and construction work.  

In order to mitigate possible exposure, a Construction Health and Safety Plan will be 

implemented during construction and remedial work for the safety of the on-site workers and off-

site local population. Other measures include conducting a community air monitoring programs 

(CAMP) for dust and VOCs to track on-site and off-site conditions, requiring personal protective 

equipment, provisions for upgrading the level of personal protective equipment when needed, 

and applying dust and vapor suppression measures, trucks will be inspected and washed prior to 

departure from the property, and stormwater controls will be employed. After the remedial action 

is complete, there will be no remaining exposure pathways. The proposed development will 

achieve Track 1 SCOs and requires excavation to a depth of between 9 and 10-ftbg over 12% of 

the site for development purposes. Additional excavation will be conducted for remedial 

purposes.  Currently, site soil and fill does not exceed Track 2 Restricted Commercial SCOs, 

with the exception of two low-level exceedances of two pesticides and mercury, and do not pose 

an exposure threat. Groundwater use for potable purposes is prohibited in this area of NYC and 

ingestion is not a risk. Currently, groundwater exhibits only one slight benzene exceedances, and 

is otherwise not contaminated and does not pose an exposure threat. As part of development, an 

SSDS and waterproofing/vapor barrier will be installed as part of construction at the site and will 

address any potential future off-site sources of soil vapor.  
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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 James M. DeMartinis 

and Heather Sonnenberg.  The Professional Engineer (PE) and Qualified Environmental 

Professionals (QEP) for this project are James R. Holzmacher P.E and James M DeMartinis P.G.  

5.2 SITE SECURITY 

Site access will be controlled by gated entrances to the fenced property. 

5.3 WORK HOURS 

The hours for operation of remedial construction will conform to the New York City 

Department of Buildings construction code requirements or according to specific variances 

issued by that agency.  

5.4 CONSTRUCTION HEALTH AND SAFETY PLAN  

The Health and Safety Plan is included in Appendix 4. The Site Safety Coordinator will be 

Heather Sonnenberg. 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 HASP and applicable laws and regulations. The HASP pertains to remedial 

and invasive work performed at the Site until the issuance of the Notice of Completion. 

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.  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 HASP and be 

required to sign an HASP 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 HASP.  That 
document will define the specific project contacts for use in case of emergency. 

5.5 COMMUNITY AIR MONITORING PLAN  

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. Continuous monitoring will 

be performed for all ground intrusive activities and during the handling 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. 

Periodic monitoring for VOCs will be performed during non-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. Exceedences 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. 
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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 
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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 (mcg/m3) 

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 mcg/m3 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 mcg/m3 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 mcg/m3 of the upwind level and in preventing visible dust 

migration. 

All readings will be recorded and be available for OER personnel to review. 

 5.6 AGENCY APPROVALS 

All permits or government approvals required for remedial construction have been or will be 

obtained prior to the start of remedial construction. Approval 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 

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. 
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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 orientation meeting to become familiar 

with the general operation of the Site, health and safety requirements, and field procedures. 

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.  

Dewatering 

Temporary dewatering discharge may be required for the construction of a the new 

two story building with partial cellar.If dewatering is required, details will be provided in 

advance to OER. 

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

laws and regulations.   

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 property exit. 

Measures will be taken to ensure that adjacent roadways will be kept clean of project related 

soils, fill and debris.   

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

NYC VCP 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 NYC VCP Site with soil/fill will be instructed to proceed 

without stopping in the vicinity of the site to prevent neighborhood impacts.  

NYC VCP5.9 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. 
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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.   

5.10 REPORTING AND RECORD KEEPING 

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; 

• 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 Remedial Action Report. 

Record Keeping and Photo-Documentation 
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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. 

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 WORK 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 Remedial Action Report.  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. 

5.13 DATA USABILITY SUMMARY REPORT  

The primary objective of a Data Usability Summary Report (DUSR) is to determine whether 

or not data meets the site specific criteria for data quality and data use. The DUSR provides an 

evaluation of analytical data without third party data validation. The DUSR for post-remedial 

samples collected during implementation of this RAWP will be included in the Remedial Action 

Report (RAR). 
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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;  

• Tabular 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 and DUSR;  

• 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. 

• Recorded Declaration of Covenants and Restrictions. 

• 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: 

I, _James R. Holzmacher_________, am a Professional Engineer licensed in the State of New York.  I have 

primary direct responsibility for implementation of the remedial action for the10504-10524 Flatlands Avenue Site  

13CVCP092K.  

I, James M. DeMartinis                      am a Qualified Environmental Professional as defined in §43-140.  I have 

primary direct responsibility for implementation of the remedial action for the10504-10524 Flatlands Avenue Site  

13CVCP092K.  

I certify that the OER-approved Remedial Action Work Plan dated September 2012 and Stipulations in a letter 

dated month day, year; 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 table below 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 one month remediation period is anticipated.   

 

Schedule Milestone 

Weeks from 
Remedial 

Action Start 

Duration 
(weeks) 

OER Approval of RAWP 0 - 

Fact Sheet 2 announcing start of remedy  0 - 

Mobilization 1 1 

Remedial Excavation 1  4  

Demobilization 5   

Record Declaration of Covenants and 
Restrictions 

N/A 1  

Submit Remedial Action Report 10   
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TABLES



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Volatile Organic Chemicals For Soils
EPA Method 8260

Table 1

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

1,1,1,2-Tetrachloroethane PPB NA NA NA ND ND ND ND ND ND ND
1,1,1-Trichloroethane PPB 680 100000 500000 ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane PPB NA NA NA ND ND ND ND ND ND ND
1,1,2-Trichloro-1,2,2-trifluoroethane PPB NA NA NA ND ND ND ND ND ND ND
1,1,2-Trichloroethane PPB NA NA NA ND ND ND ND ND ND ND
1,1-Dichloroethane PPB 270 19000 240000 ND ND ND ND ND ND ND
1,1-Dichloroethene PPB 330 100000 500000 ND ND ND ND ND ND ND
1,1-Dichloropropene PPB NA NA NA ND ND ND ND ND ND ND
1,2,3-Trichlorobenzene PPB NA NA NA ND ND ND ND ND ND ND
1,2,3-Trichloropropane PPB NA NA NA ND ND ND ND ND ND ND
1,2,4,5-Tetramethylbenzene PPB NA NA NA 3.7 9.8 ND ND ND ND ND
1,2,4-Trichlorobenzene PPB NA NA NA ND ND ND ND ND ND ND
1,2,4-Trimethylbenzene PPB 3600 47000 190000 1.5J 23 ND ND ND ND ND
1,2-Dibromo-3-chloropropane PPB NA NA NA ND ND ND ND ND ND ND
1,2-Dibromoethane PPB NA NA NA ND ND ND ND ND ND ND
1,2-Dichlorobenzene PPB 1100 100000 500000 ND ND ND ND ND ND ND
1,2-Dichloroethane PPB 20 2300 30000 ND ND ND ND ND ND ND
1,2-Dichloropropane PPB NA NA NA ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene PPB 8400 47000 190000 5 7.8 ND ND ND ND ND
1,3-Dichlorobenzene PPB 2400 17000 280000 ND ND ND ND ND ND ND
1,3-dichloropropane PPB NA NA NA ND ND ND ND ND ND ND
1,4-Dichlorobenzene PPB 1800 9800 130000 ND ND ND ND ND ND ND
1,4-Dioxane PPB 100 9800 130000 ND ND ND ND ND ND ND
2,2-Dichloropropane PPB NA NA NA ND ND ND ND ND ND ND
2-Butanone PPB 120 NA 500000 ND ND ND ND ND ND ND
2-Chloroethyl vinyl ether PPB NA NA NA ND ND ND ND ND ND ND
2-Chlorotoluene PPB NA NA NA ND ND ND ND ND ND ND
2-Hexanone PPB NA NA NA ND ND ND ND ND ND ND
2-Propanol PPB NA NA NA ND ND ND ND ND ND ND
4-Chlorotoluene PPB NA NA NA ND ND ND ND ND ND ND
4-Isopropyltoluene PPB NA NA NA ND 0.42J ND ND ND ND ND
4-Methyl-2-pentanone PPB NA NA NA ND ND ND ND ND ND ND
Acetone PPB 50 100000 500000 ND ND ND ND ND ND ND
Acrolein PPB NA NA NA ND ND ND ND ND ND ND
Acrylonitrile PPB NA NA NA ND ND ND ND ND ND ND
Benzene PPB 60 2900 44000 ND 0.53J ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Volatile Organic Chemicals For Soils
EPA Method 8260

Table 1

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

Bromobenzene PPB NA NA NA ND ND ND ND ND ND ND
Bromochloromethane PPB NA NA NA ND ND ND ND ND ND ND
Bromodichloromethane PPB NA NA NA ND ND ND ND ND ND ND
Bromoform PPB NA NA NA ND ND ND ND ND ND ND
Bromomethane PPB NA NA NA ND ND ND ND ND ND ND
Carbon disulfide PPB NA NA NA ND ND ND ND ND ND ND
Carbon tetrachloride PPB 760 1400 22000 ND ND ND ND ND ND ND
Chlorobenzene PPB 1100 100000 500000 ND ND ND ND ND ND ND
Chlorodifluoromethane PPB NA NA NA ND ND ND ND ND ND ND
Chloroethane PPB NA NA NA ND ND ND ND ND ND ND
Chloroform PPB 370 10000 350000 ND ND ND ND ND ND ND
Chloromethane PPB NA NA NA ND ND ND ND ND ND ND
cis-1,2-Dichloroethene PPB 250 59000 500000 ND ND ND ND ND ND ND
cis-1,3-Dichloropropene PPB NA NA NA ND ND ND ND ND ND ND
Dibromochloromethane PPB NA NA NA ND ND ND ND ND ND ND
Dibromomethane PPB NA NA NA ND ND ND ND ND ND ND
Dichlorodifluoromethane PPB NA NA NA ND ND ND ND ND ND ND
Diisopropyl ether PPB NA NA NA ND ND ND ND ND ND ND
Ethanol PPB NA NA NA ND ND ND ND ND ND ND
Ethyl acetate PPB NA NA NA ND ND ND ND ND ND ND
Ethylbenzene PPB 1000 30000 390000 ND 2.7 ND ND ND ND ND
Freon-114 PPB NA NA NA ND ND ND ND ND ND ND
Hexachlorobutadiene PPB NA NA NA ND ND ND ND ND ND ND
Isopropyl acetate PPB NA NA NA ND ND ND ND ND ND ND
Isopropylbenzene PPB NA NA NA ND 0.66J ND ND ND ND ND
m,p-Xylene PPB 260 NA 500000 ND 8.9 ND ND ND ND ND
Methyl Acetate PPB NA NA NA ND ND ND ND ND ND ND
Methyl tert-butyl ether PPB 930 62000 500000 ND 5.3 ND ND ND ND ND
Methylene chloride PPB 50 51000 500000 7.1B 7.9B 7.7B 6.9B 8.8B 9.2B 11B
n-Amyl acetate PPB NA NA NA ND ND ND ND ND ND ND
Naphthalene PPB 12000 100000 500000 ND 2.6 ND ND ND ND ND
n-Butyl acetate PPB NA NA NA ND ND ND ND ND ND ND
n-Butylbenzene PPB 12000 100000 500000 ND 0.5J ND ND ND ND ND
n-Propyl acetate PPB NA NA NA ND ND ND ND ND ND ND
n-Propylbenzene PPB 3900 100000 500000 ND 1.7J ND ND ND ND ND
o-Xylene PPB 260 100000 500000 0.28J 0.37J ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Volatile Organic Chemicals For Soils
EPA Method 8260

Table 1

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

p-Diethylbenzene PPB NA NA NA 3.4 6 ND ND ND ND ND
p-Ethyltoluene PPB NA NA NA 0.55J 4.6 ND ND ND ND ND
sec-Butylbenzene PPB 11000 100000 500000 ND ND ND ND ND ND ND
Styrene PPB NA NA NA ND ND ND ND ND ND ND
t-Butyl alcohol PPB NA NA NA ND ND ND ND ND ND ND
tert-Butylbenzene PPB 5900 100000 500000 ND ND ND ND ND ND ND
Tetrachloroethene PPB 1300 5500 150000 ND ND ND ND ND ND ND
Toluene PPB 700 100000 500000 ND ND ND ND ND ND ND
trans-1,2-Dichloroethene PPB 190 100000 500000 ND ND ND ND ND ND ND
trans-1,3-Dichloropropene PPB NA NA NA ND ND ND ND ND ND ND
Trichloroethene PPB 470 10000 200000 ND ND ND ND ND ND ND
Trichlorofluoromethane PPB NA NA NA ND ND ND ND ND ND ND
Vinyl acetate PPB NA NA NA ND ND ND ND ND ND ND
Vinyl chloride PPB 20 210 13000 ND ND ND ND ND ND ND

Notes:
ND - Not detected
Objectives as per NYSDEC Part 375-6.8(b)
B- Detected in Blank
NA- Not Available



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Volatile Organic Chemicals For Soils
EPA Method 8260

Table 1

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

1,1,1,2-Tetrachloroethane PPB NA NA NA
1,1,1-Trichloroethane PPB 680 100000 500000
1,1,2,2-Tetrachloroethane PPB NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane PPB NA NA NA
1,1,2-Trichloroethane PPB NA NA NA
1,1-Dichloroethane PPB 270 19000 240000
1,1-Dichloroethene PPB 330 100000 500000
1,1-Dichloropropene PPB NA NA NA
1,2,3-Trichlorobenzene PPB NA NA NA
1,2,3-Trichloropropane PPB NA NA NA
1,2,4,5-Tetramethylbenzene PPB NA NA NA
1,2,4-Trichlorobenzene PPB NA NA NA
1,2,4-Trimethylbenzene PPB 3600 47000 190000
1,2-Dibromo-3-chloropropane PPB NA NA NA
1,2-Dibromoethane PPB NA NA NA
1,2-Dichlorobenzene PPB 1100 100000 500000
1,2-Dichloroethane PPB 20 2300 30000
1,2-Dichloropropane PPB NA NA NA
1,3,5-Trimethylbenzene PPB 8400 47000 190000
1,3-Dichlorobenzene PPB 2400 17000 280000
1,3-dichloropropane PPB NA NA NA
1,4-Dichlorobenzene PPB 1800 9800 130000
1,4-Dioxane PPB 100 9800 130000
2,2-Dichloropropane PPB NA NA NA
2-Butanone PPB 120 NA 500000
2-Chloroethyl vinyl ether PPB NA NA NA
2-Chlorotoluene PPB NA NA NA
2-Hexanone PPB NA NA NA
2-Propanol PPB NA NA NA
4-Chlorotoluene PPB NA NA NA
4-Isopropyltoluene PPB NA NA NA
4-Methyl-2-pentanone PPB NA NA NA
Acetone PPB 50 100000 500000
Acrolein PPB NA NA NA
Acrylonitrile PPB NA NA NA
Benzene PPB 60 2900 44000

MW-3 B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 12 59 0.56J 1900 ND 0.92J ND ND
ND ND ND ND ND ND ND ND ND
ND 0.72J 1.5J ND 7.2 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 0.46J 3.2 ND 4.9 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND 2.3J ND 9.9 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 20 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND 40 ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Volatile Organic Chemicals For Soils
EPA Method 8260

Table 1

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

Bromobenzene PPB NA NA NA
Bromochloromethane PPB NA NA NA
Bromodichloromethane PPB NA NA NA
Bromoform PPB NA NA NA
Bromomethane PPB NA NA NA
Carbon disulfide PPB NA NA NA
Carbon tetrachloride PPB 760 1400 22000
Chlorobenzene PPB 1100 100000 500000
Chlorodifluoromethane PPB NA NA NA
Chloroethane PPB NA NA NA
Chloroform PPB 370 10000 350000
Chloromethane PPB NA NA NA
cis-1,2-Dichloroethene PPB 250 59000 500000
cis-1,3-Dichloropropene PPB NA NA NA
Dibromochloromethane PPB NA NA NA
Dibromomethane PPB NA NA NA
Dichlorodifluoromethane PPB NA NA NA
Diisopropyl ether PPB NA NA NA
Ethanol PPB NA NA NA
Ethyl acetate PPB NA NA NA
Ethylbenzene PPB 1000 30000 390000
Freon-114 PPB NA NA NA
Hexachlorobutadiene PPB NA NA NA
Isopropyl acetate PPB NA NA NA
Isopropylbenzene PPB NA NA NA
m,p-Xylene PPB 260 NA 500000
Methyl Acetate PPB NA NA NA
Methyl tert-butyl ether PPB 930 62000 500000
Methylene chloride PPB 50 51000 500000
n-Amyl acetate PPB NA NA NA
Naphthalene PPB 12000 100000 500000
n-Butyl acetate PPB NA NA NA
n-Butylbenzene PPB 12000 100000 500000
n-Propyl acetate PPB NA NA NA
n-Propylbenzene PPB 3900 100000 500000
o-Xylene PPB 260 100000 500000

MW-3 B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 0.93J 61 ND 1.6J ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 0.99J 42 ND 12 ND ND ND ND
ND 0.9J 27 ND 0.98J ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND 1.3J ND ND ND ND ND ND
8.3B 8.7B 11B 10B 11B 9B 11B 11B 9.8B
ND ND ND ND ND ND ND ND ND
ND 1.2J 47 1.5J 160 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 0.41J 17 ND 95 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND 2.7 130 ND 88 ND ND ND ND
ND 0.45J 1.5J ND 0.63J ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Volatile Organic Chemicals For Soils
EPA Method 8260

Table 1

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

p-Diethylbenzene PPB NA NA NA
p-Ethyltoluene PPB NA NA NA
sec-Butylbenzene PPB 11000 100000 500000
Styrene PPB NA NA NA
t-Butyl alcohol PPB NA NA NA
tert-Butylbenzene PPB 5900 100000 500000
Tetrachloroethene PPB 1300 5500 150000
Toluene PPB 700 100000 500000
trans-1,2-Dichloroethene PPB 190 100000 500000
trans-1,3-Dichloropropene PPB NA NA NA
Trichloroethene PPB 470 10000 200000
Trichlorofluoromethane PPB NA NA NA
Vinyl acetate PPB NA NA NA
Vinyl chloride PPB 20 210 13000

Notes:
ND - Not detected
Objectives as per NYSDEC Part 375-6.8(b)
B- Detected in Blank
NA- Not Available

MW-3 B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

ND 1.7J 24 ND 75 ND 0.36J ND ND
ND 0.6J 12 ND 8.7 ND ND ND ND
ND 0.58J 9.6 ND 25 ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND 0.35J ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND 2J ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND

     
   

  



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Semi EPA Volatile Organic Chemicals (SVOCs) 
Method 8270 STARS for Soils 

Table 2

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

1,2,4-Trichlorobenzene PPB NA NA NA ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene PPB 1100 100000 500000 ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene PPB 2400 17000 280000 ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene PPB 1800 9800 130000 ND ND ND ND ND ND ND ND
2,3,4,6-Tetrachlorophenol PPB NA NA NA ND ND ND ND ND ND ND ND
2,4,5-Trichlorophenol PPB NA NA NA ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol PPB NA NA NA ND ND ND ND ND ND ND ND
2,4-Dichlorophenol PPB NA NA NA ND ND ND ND ND ND ND ND
2,4-Dimethylphenol PPB NA NA NA ND ND ND ND ND ND ND ND
2,4-Dinitrophenol PPB NA NA NA ND ND ND ND ND ND ND ND
2,4-Dinitrotoluene PPB NA NA NA ND ND ND ND ND ND ND ND
2,6-Dinitrotoluene PPB NA NA NA ND ND ND ND ND ND ND ND
2-Chloronaphthalene PPB NA NA NA ND ND ND ND ND ND ND ND
2-Chlorophenol PPB NA NA NA ND ND ND ND ND ND ND ND
2-Methylnaphthalene PPB NA NA NA ND ND ND ND 83J ND 160J ND
2-Methylphenol PPB 330 100000 500000 ND ND ND ND ND ND ND ND
2-Nitroaniline PPB NA NA NA ND ND ND ND ND ND ND ND
2-Nitrophenol PPB NA NA NA ND ND ND ND ND ND ND ND
3,3´-Dichlorobenzidine PPB NA NA NA ND ND ND ND ND ND ND ND
3+4-Methylphenol PPB 330 100000 500000 ND ND ND ND ND ND ND ND
3-Nitroaniline PPB NA NA NA ND ND ND ND ND ND ND ND
4,6-Dinitro-2-methylphenol PPB NA NA NA ND ND ND ND ND ND ND ND
4-Bromophenyl phenyl ether PPB NA NA NA ND ND ND ND ND ND ND ND
4-Chloro-3-methylphenol PPB NA NA NA ND ND ND ND ND ND ND ND
4-Chloroaniline PPB NA NA NA ND ND ND ND ND ND ND ND
4-Chlorophenyl phenyl ether PPB NA NA NA ND ND ND ND ND ND ND ND
4-Nitroaniline PPB NA NA NA ND ND ND ND ND ND ND ND
4-Nitrophenol PPB NA NA NA ND ND ND ND ND ND ND ND
Acenaphthene PPB 20000 100000 500000 ND ND ND 94J 350 ND 1800 ND
Acenaphthylene PPB 100000 100000 500000 ND ND ND ND 44J ND ND ND
Acetophenone PPB NA NA NA ND ND ND ND ND ND ND ND
Aniline PPB NA NA NA ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Semi EPA Volatile Organic Chemicals (SVOCs) 
Method 8270 STARS for Soils 

Table 2

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

Anthracene PPB 100000 100000 500000 260J 250J ND 950 5800 ND 8400 33J
Atrazine PPB NA NA NA ND ND ND ND ND ND ND ND
Azobenzene PPB NA NA NA ND ND ND ND ND ND ND ND
Benzaldehyde PPB NA NA NA ND ND ND ND ND ND ND ND
Benzidine PPB NA NA NA ND ND ND ND ND ND ND ND
Benzo(a)anthracene PPB 1000 1000 5600 230J 220J 120J 570 4200 ND 3500 200J
Benzo(a)pyrene PPB 1000 1000 1000 280 240J 140J 520 3200 ND 2800 240J
Benzo(b)fluoranthene PPB 1000 1000 5600 230J 190J 100J 500 2700 42J 2400 180J
Benzo(g,h,i)perylene PPB 100000 100000 500000 210J 130J 94J 280J 1800 ND 1300 130J
Benzo(k)fluoranthene PPB 800 1000 56000 250J 210J 110J 550 2700 46J 2400 200J
Benzoic acid PPB NA NA NA ND ND ND ND ND ND ND ND
Benzyl alcohol PPB NA NA NA ND ND ND ND ND ND ND ND
Biphenyl PPB NA NA NA ND ND ND ND ND ND ND ND
Bis(2-chloroethoxy)methane PPB NA NA NA ND ND ND ND ND ND ND ND
Bis(2-chloroethyl)ether PPB NA NA NA ND ND ND ND ND ND ND ND
Bis(2-chloroisopropyl)ether PPB NA NA NA ND ND ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate PPB NA NA NA ND ND ND ND ND ND ND ND
Butyl benzyl phthalate PPB NA NA NA ND ND ND ND ND ND ND ND
Caprolactam PPB NA NA NA ND ND ND ND ND ND ND ND
Carbazole PPB NA NA NA ND ND ND ND ND ND ND ND
Chrysene PPB 1000 1000 56000 260J 270J 130J 520 4300 ND 3400 300
Dibenzo(a,h)anthracene PPB 330 330 560 48J 37J 29J 120J 560 ND 570 ND
Dibenzofuran PPB 7000 14000 350000 ND ND ND 56J 190J ND 710 ND
Diethyl phthalate PPB NA NA NA ND ND ND ND ND ND ND ND
Dimethyl phthalate PPB NA NA NA ND ND ND ND ND ND ND ND
Di-n-butyl phthalate PPB NA NA NA ND ND ND ND ND ND ND ND
Di-n-octyl phthalate PPB NA NA NA ND ND ND ND ND ND ND ND
Fluoranthene PPB 100000 100000 500000 640 440 260J 1300 11000 52J 8400 500
Fluorene PPB 30000 100000 500000 ND ND ND 58J 340 ND 1100 ND
Hexachlorobenzene PPB 330 NA 6000 ND ND ND ND ND ND ND ND
Hexachlorobutadiene PPB NA NA NA ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene PPB NA NA NA ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Semi EPA Volatile Organic Chemicals (SVOCs) 
Method 8270 STARS for Soils 

Table 2

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

Hexachloroethane PPB NA NA NA ND ND ND ND ND ND ND ND
Indeno(1,2,3-c,d)pyrene PPB 500 500 5600 160J 140J 120J 310 1900 ND 1600 110J
Isophorone PPB NA NA NA ND ND ND ND ND ND ND ND
Naphthalene PPB 12000 100000 500000 ND 46J ND ND 83J ND 470 ND
Nitrobenzene PPB NA NA NA ND ND ND ND ND ND ND ND
N-Nitrosodimethylamine PPB NA NA NA ND ND ND ND ND ND ND ND
N-Nitrosodi-n-propylamine PPB NA NA NA ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine PPB NA NA NA ND ND ND ND ND ND ND ND
Parathion PPB NA NA NA ND ND ND ND ND ND ND ND
Pentachlorophenol PPB 800 2400 6700 ND ND ND ND ND ND ND ND
Phenanthrene PPB 100000 100000 500000 260J 250J 100J 950 5700 ND 8300 290
Phenol PPB 330 100000 500000 ND ND ND ND ND ND ND ND
Pyrene PPB 100000 100000 500000 440 320 200J 1100 8200 38J 8000 370
Pyridine PPB NA NA NA ND ND ND ND ND ND ND ND

Notes:
ND - Not detected
Bold- Denotes detection above SCOs
Objectives as per NYSDEC Part 375-6.8(b)
J- Laboratory Estimated Concentration
NA- Not Available



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Semi EPA Volatile Organic Chemicals (SVOCs) 
Method 8270 STARS for Soils 

Table 2

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

1,2,4-Trichlorobenzene PPB NA NA NA
1,2-Dichlorobenzene PPB 1100 100000 500000
1,3-Dichlorobenzene PPB 2400 17000 280000
1,4-Dichlorobenzene PPB 1800 9800 130000
2,3,4,6-Tetrachlorophenol PPB NA NA NA
2,4,5-Trichlorophenol PPB NA NA NA
2,4,6-Trichlorophenol PPB NA NA NA
2,4-Dichlorophenol PPB NA NA NA
2,4-Dimethylphenol PPB NA NA NA
2,4-Dinitrophenol PPB NA NA NA
2,4-Dinitrotoluene PPB NA NA NA
2,6-Dinitrotoluene PPB NA NA NA
2-Chloronaphthalene PPB NA NA NA
2-Chlorophenol PPB NA NA NA
2-Methylnaphthalene PPB NA NA NA
2-Methylphenol PPB 330 100000 500000
2-Nitroaniline PPB NA NA NA
2-Nitrophenol PPB NA NA NA
3,3´-Dichlorobenzidine PPB NA NA NA
3+4-Methylphenol PPB 330 100000 500000
3-Nitroaniline PPB NA NA NA
4,6-Dinitro-2-methylphenol PPB NA NA NA
4-Bromophenyl phenyl ether PPB NA NA NA
4-Chloro-3-methylphenol PPB NA NA NA
4-Chloroaniline PPB NA NA NA
4-Chlorophenyl phenyl ether PPB NA NA NA
4-Nitroaniline PPB NA NA NA
4-Nitrophenol PPB NA NA NA
Acenaphthene PPB 20000 100000 500000
Acenaphthylene PPB 100000 100000 500000
Acetophenone PPB NA NA NA
Aniline PPB NA NA NA

B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
29J 280J ND 1300 ND ND ND ND
ND ND ND ND 33J ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
94J 66J ND 76J ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Semi EPA Volatile Organic Chemicals (SVOCs) 
Method 8270 STARS for Soils 

Table 2

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

Anthracene PPB 100000 100000 500000
Atrazine PPB NA NA NA
Azobenzene PPB NA NA NA
Benzaldehyde PPB NA NA NA
Benzidine PPB NA NA NA
Benzo(a)anthracene PPB 1000 1000 5600
Benzo(a)pyrene PPB 1000 1000 1000
Benzo(b)fluoranthene PPB 1000 1000 5600
Benzo(g,h,i)perylene PPB 100000 100000 500000
Benzo(k)fluoranthene PPB 800 1000 56000
Benzoic acid PPB NA NA NA
Benzyl alcohol PPB NA NA NA
Biphenyl PPB NA NA NA
Bis(2-chloroethoxy)methane PPB NA NA NA
Bis(2-chloroethyl)ether PPB NA NA NA
Bis(2-chloroisopropyl)ether PPB NA NA NA
Bis(2-ethylhexyl)phthalate PPB NA NA NA
Butyl benzyl phthalate PPB NA NA NA
Caprolactam PPB NA NA NA
Carbazole PPB NA NA NA
Chrysene PPB 1000 1000 56000
Dibenzo(a,h)anthracene PPB 330 330 560
Dibenzofuran PPB 7000 14000 350000
Diethyl phthalate PPB NA NA NA
Dimethyl phthalate PPB NA NA NA
Di-n-butyl phthalate PPB NA NA NA
Di-n-octyl phthalate PPB NA NA NA
Fluoranthene PPB 100000 100000 500000
Fluorene PPB 30000 100000 500000
Hexachlorobenzene PPB 330 NA 6000
Hexachlorobutadiene PPB NA NA NA
Hexachlorocyclopentadiene PPB NA NA NA

B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

34J ND ND 460 ND 210J ND 260J
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
200J 110J 190J 73J 59J 150J 77J 260J
260J 100J 200J 76J 58J 150J 75J 240J
170J 130J 210J 120J 62J 100J 120J 200J
170J 66J 130J 52J 42J 110J 38J 160J
190J 140J 230J 130J 68J 140J 130J 220J
ND 120J 120J 110J ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND 470 ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
260J 130J 200J 110J 66J 150J 79J 220J
53J ND 35J ND ND ND ND 32J
ND ND ND 45J ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
420 190J 410 280 150J 400 220J 580
ND 57J ND 210J ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Semi EPA Volatile Organic Chemicals (SVOCs) 
Method 8270 STARS for Soils 

Table 2

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

Hexachloroethane PPB NA NA NA
Indeno(1,2,3-c,d)pyrene PPB 500 500 5600
Isophorone PPB NA NA NA
Naphthalene PPB 12000 100000 500000
Nitrobenzene PPB NA NA NA
N-Nitrosodimethylamine PPB NA NA NA
N-Nitrosodi-n-propylamine PPB NA NA NA
N-Nitrosodiphenylamine PPB NA NA NA
Parathion PPB NA NA NA
Pentachlorophenol PPB 800 2400 6700
Phenanthrene PPB 100000 100000 500000
Phenol PPB 330 100000 500000
Pyrene PPB 100000 100000 500000
Pyridine PPB NA NA NA

Notes:
ND - Not detected
Bold- Denotes detection above SCOs
Objectives as per NYSDEC Part 375-6.8(b)
J- Laboratory Estimated Concentration
NA- Not Available

B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

ND ND ND ND ND ND ND ND
200J 63J 140J 54J 48J 91J 60J 140J
ND ND ND ND ND ND ND ND
48J 1100 ND 980 ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
140J 190J 110J 460 49J 210J 120J 260J
ND ND ND ND ND ND ND ND
320 140J 290 200J 110J 280 160J 440
ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Pesticides Method 8081          
Table 3 

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

4,4´-DDD PPB 3.3 2600 92000 2.9 2.7 ND ND 2.5P ND 16 1.7P
4,4´-DDE PPB 3.3 1800 62000 1.4P ND 0.43P 0.27 1 ND 11P 4.4P
4,4´-DDT PPB 3.3 1700 47000 8.4P ND 1.8 1.4 5 ND 5.7 4.1
Aldrin PPB 5 19 680 ND ND ND ND 1.1 ND ND ND
alpha-BHC PPB 20 97 3400 ND ND ND ND ND ND ND ND
beta-BHC PPB 36 72 3000 ND ND ND ND ND ND ND ND
Chlordane PPB 94 910 24000 ND ND ND 6.6 ND 8.5 ND ND
Chlorobenzilate PPB NA NA NA ND ND ND ND ND ND ND ND
DBCP PPB NA NA NA ND ND ND ND ND ND ND ND
delta-BHC PPB 40 100000 500000 ND ND ND ND ND ND ND ND
Dieldrin PPB 5 39 1400 ND ND ND ND 3.7P ND 33 ND
Endosulfan I PPB 2400 4800 200000 ND ND ND ND ND ND ND ND
Endosulfan II PPB 2400 4800 200000 ND ND ND ND ND ND ND ND
Endosulfan sulfate PPB 2400 4800 200000 ND ND 0.38 ND ND ND ND ND
Endrin PPB 14 2200 89000 ND ND ND ND ND ND ND ND
Endrin aldehyde PPB NA NA NA ND ND ND ND ND ND ND ND
Endrin ketone PPB NA NA NA ND ND ND ND ND ND ND ND
gamma-BHC PPB 100 280 9200 ND ND ND ND ND ND ND ND
Heptachlor PPB 42 420 15000 ND ND ND ND ND 1.3P ND ND
Heptachlor epoxide PPB NA NA NA ND ND ND ND 0.24 ND ND ND
Hexachlorobenzene PPB 330 NA 6000 ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene PPB NA NA NA ND ND ND ND ND ND ND ND
Methoxychlor PPB NA NA NA ND ND ND ND ND ND ND ND
Toxaphene PPB NA NA NA ND ND ND ND ND ND ND ND

Notes:
ND - Not detected
Objectives as per NYSDEC Part 375-6.8(b)
NA- Not Available
P->40% diff for detected cone between the two  
     GC columns



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

Pesticides Method 8081          
Table 3 

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

4,4´-DDD PPB 3.3 2600 92000
4,4´-DDE PPB 3.3 1800 62000
4,4´-DDT PPB 3.3 1700 47000
Aldrin PPB 5 19 680
alpha-BHC PPB 20 97 3400
beta-BHC PPB 36 72 3000
Chlordane PPB 94 910 24000
Chlorobenzilate PPB NA NA NA
DBCP PPB NA NA NA
delta-BHC PPB 40 100000 500000
Dieldrin PPB 5 39 1400
Endosulfan I PPB 2400 4800 200000
Endosulfan II PPB 2400 4800 200000
Endosulfan sulfate PPB 2400 4800 200000
Endrin PPB 14 2200 89000
Endrin aldehyde PPB NA NA NA
Endrin ketone PPB NA NA NA
gamma-BHC PPB 100 280 9200
Heptachlor PPB 42 420 15000
Heptachlor epoxide PPB NA NA NA
Hexachlorobenzene PPB 330 NA 6000
Hexachlorocyclopentadiene PPB NA NA NA
Methoxychlor PPB NA NA NA
Toxaphene PPB NA NA NA

Notes:
ND - Not detected
Objectives as per NYSDEC Part 375-6.8(b)
NA- Not Available
P->40% diff for detected cone between the two  
     GC columns

B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

2.3P ND ND ND ND 1.2P ND ND
ND ND ND 0.69 0.61 0.67 0.33 2.9P
0.86 ND ND ND 2.2 2.4 ND 5.6
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
0.72 ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.52
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

PCBs Method 8082           
Table 4 

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 
Depth of Sample Unrestricted Restricted Commercial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

Aroclor 1016 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1221 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1232 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1242 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1248 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1254 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1260 PPB 100 1000 1000 ND ND ND ND 22 ND 20 6.6
Aroclor 1262 PPB 100 1000 1000 ND ND ND ND ND ND ND ND
Aroclor 1268 PPB 100 1000 1000 ND ND ND ND ND ND ND ND

Notes:
All results in ppb
ND - Not detected
J- Laboratory Estimated Concentration



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

PCBs Method 8082           
Table 4 

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commercial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

Aroclor 1016 PPB 100 1000 1000
Aroclor 1221 PPB 100 1000 1000
Aroclor 1232 PPB 100 1000 1000
Aroclor 1242 PPB 100 1000 1000
Aroclor 1248 PPB 100 1000 1000
Aroclor 1254 PPB 100 1000 1000
Aroclor 1260 PPB 100 1000 1000
Aroclor 1262 PPB 100 1000 1000
Aroclor 1268 PPB 100 1000 1000

Notes:
All results in ppb
ND - Not detected
J- Laboratory Estimated Concentration

B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
6.9 ND ND 1.9J ND 10 ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

TAL Metals Analysis           
Table 5 

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs B-1 B-1 MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 
Depth of Sample Unrestricted Restricted Commericial 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft
Sampling Date: Residential 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/6/2012 7/6/2012
Analyte Units Track 1 Track 2 Track 4

Aluminum PPM NA NA NA 4930 3660 6260 5550 3780 2400 5200 4290
Antimony PPM NA NA NA ND ND ND ND ND ND ND ND
Arsenic PPM 13 16 16 2.13 1.3 3.23 2.12 4.26 1.33 2.75 1.94
Barium PPM 350 350 400 34.3 26 58.5 34.8 243 16.4 108 34.1
Beryllium PPM 7.2 14 590 ND ND ND ND ND ND ND ND
Cadmium PPM 2.5 2.5 9.3 0.148J ND 0.359J ND 1.3 ND 0.242J 0.133J
Calcium PPM NA NA NA 1320 8700 1440 2720 6280 1540 2880 1160
Chromium PPM 30 36 1500 11.6 8.75 15.7 13.7 13.8 6.86 15.3 10.4
Cobalt PPM NA NA NA ND ND ND ND ND ND ND ND
Copper PPM 50 270 270 16.7 12.1 29 16.1 71.2 11.5 40.6 15.4
Iron PPM NA NA NA 11600 8740 18000 13800 18700 9290 14900 13100
Lead PPM 63 400 1000 50.1 23.9 50.5 23.7 343 8.83 181 34.1
Magnesium PPM NA NA NA 1780 2310 2710 1960 1650 1610 2310 1710
Manganese PPM 1600 NA NA 93.7 108 303 209 183 111 198 200
Mercury PPM 0.18 0.81 NA 0.0878 0.0412 0.101 0.0919 0.704 0.0172 0.7 1.37
Nickel PPM 30 140 310 11.3 7.56 17.8 11 11.9 6.86 17.5 11.3
Potassium PPM NA NA NA 656 686 1130 785 748 433 1100 709
Selenium PPM 3.9 36 1500 ND ND ND ND ND ND ND ND
Silver PPM 2 36 1500 ND ND ND ND 0.203J ND ND ND
Sodium PPM NA NA NA 53.8 55.3 98.6 93.1 161 44.1 95.3 73.3
Thallium PPM NA NA NA 0.503J 0.615 0.837 0.703 0.367J 0.413J 0.717 0.534J
Vanadium PPM NA NA NA 18.6 13.9 26.9 19.6 18.3 12.4 21.1 19.1
Zinc PPM 109 2200 10000 50.4 29 574 41 373 31.6 218 53

Notes:
ND - Not detected
Bold- Denotes detection above SCOs
Objectives as per NYSDEC Part 375-6.8(b)
J- Laboratory Estimated Concentration
NA- Not Available



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

TAL Metals Analysis           
Table 5 

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID: SCOs SCOs SCOs
Depth of Sample Unrestricted Restricted Commericial
Sampling Date: Residential
Analyte Units Track 1 Track 2 Track 4

Aluminum PPM NA NA NA
Antimony PPM NA NA NA
Arsenic PPM 13 16 16
Barium PPM 350 350 400
Beryllium PPM 7.2 14 590
Cadmium PPM 2.5 2.5 9.3
Calcium PPM NA NA NA
Chromium PPM 30 36 1500
Cobalt PPM NA NA NA
Copper PPM 50 270 270
Iron PPM NA NA NA
Lead PPM 63 400 1000
Magnesium PPM NA NA NA
Manganese PPM 1600 NA NA
Mercury PPM 0.18 0.81 NA
Nickel PPM 30 140 310
Potassium PPM NA NA NA
Selenium PPM 3.9 36 1500
Silver PPM 2 36 1500
Sodium PPM NA NA NA
Thallium PPM NA NA NA
Vanadium PPM NA NA NA
Zinc PPM 109 2200 10000

Notes:
ND - Not detected
Bold- Denotes detection above SCOs
Objectives as per NYSDEC Part 375-6.8(b)
J- Laboratory Estimated Concentration
NA- Not Available

B-2 B-2 B-3 B-3 B-4 B-4 B-5 B-5
0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft 0-2 ft 5-8 ft

7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012 7/6/2012

5770 3600 4680 2980 4960 5150 3840 5650
ND ND ND ND ND ND ND ND
2.34 1 2.05 1.2 4.06 2.45 2.15 2.02
49.9 31.3 38.6 18.4 43.7 86.4 37.9 44.1
ND ND ND ND ND ND ND ND

0.162J ND ND ND 0.229J 0.24J ND ND
3890 1190 4120 777 1010 9710 2350 2760
13.4 8.72 12 10.1 13.1 14 11.4 13.3
ND ND ND ND ND ND ND ND
18.6 7.87 17.8 13.5 14.1 19.5 11.8 17

13300 7040 12900 10700 14100 13200 11300 14800
42.7 14.7 38.6 30.2 68 59.4 25.3 32.7
1910 1070 2230 1360 1950 3720 2450 1960
191 48.5 176 76.5 235 170 195 251

0.065 0.0298 0.115 0.0229 0.0666 0.0962 0.0437 0.0857
12.6 6.84 14.3 8.52 14.7 13.7 16.3 12.9
721 334 1050 646 941 1280 1280 883
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.154J
163 173 105 62.2 151 202 128 76.4
0.66 ND 0.674 0.444J ND 1.1 0.933 0.69
18.7 11.3 17.8 13.4 22.6 17.6 17.4 20.8
48.7 16.2 42.5 37.7 58.6 69.8 41 46.3



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-2 MW-3 MW-4
Trip 

Blank
Field 
Blank

Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits
1,1,1,2-Tetrachloroethane PPB 5 ND ND ND ND ND ND
1,1,1-Trichloroethane PPB 5 ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane PPB 0.2 ND ND ND ND ND ND
1,1,2-Trichloro-1,2,2-trifluoroethane PPB 1 ND ND ND ND ND ND
1,1,2-Trichloroethane PPB 5 ND ND ND ND ND ND
1,1-Dichloroethane PPB 5 ND ND ND ND ND ND
1,1-Dichloroethene PPB 5 ND ND ND ND ND ND
1,1-Dichloropropene PPB 5 ND ND ND ND ND ND
1,2,3-Trichlorobenzene PPB 5 ND ND ND ND ND ND
1,2,3-Trichloropropane PPB 0.04 ND ND ND ND ND ND
1,2,4,5-Tetramethylbenzene PPB 5 ND ND ND ND ND ND
1,2,4-Trichlorobenzene PPB 5 ND ND ND ND ND ND
1,2,4-Trimethylbenzene PPB 5 0.33J ND ND ND ND ND
1,2-Dibromo-3-chloropropane PPB 0.04 ND ND ND ND ND ND
1,2-Dibromoethane PPB 5 ND ND ND ND ND ND
1,2-Dichlorobenzene PPB 3 ND ND ND ND ND ND
1,2-Dichloroethane PPB 0.6 ND ND ND ND ND ND
1,2-Dichloropropane PPB 5 ND ND ND ND ND ND
1,3,5-Trimethylbenzene PPB 5 ND ND ND ND ND ND
1,3-Dichlorobenzene PPB 3 ND ND ND ND ND ND
1,3-dichloropropane PPB 0.4 ND ND ND ND ND ND
1,4-Dichlorobenzene PPB NR ND ND ND ND ND ND
1,4-Dioxane PPB 3 ND ND ND ND ND ND
2,2-Dichloropropane PPB 1 ND ND ND ND ND ND
2-Butanone PPB 50* ND ND ND ND ND ND
2-Chloroethyl vinyl ether PPB 50* ND ND ND ND ND ND
2-Chlorotoluene PPB 5 ND ND ND ND ND ND
2-Hexanone PPB 50* ND ND ND ND ND ND
2-Propanol PPB 7 ND ND ND ND ND ND
4-Chlorotoluene PPB 5 ND ND ND ND ND ND
4-Isopropyltoluene PPB 5 ND ND ND ND ND ND
4-Methyl-2-pentanone PPB 50* ND ND ND ND ND ND
Acetone PPB 50* ND ND ND ND ND ND
Acrolein PPB 20 ND ND ND ND ND ND
Acrylonitrile PPB 5 ND ND ND ND ND ND
Benzene PPB 1 0.94J ND ND 5.2 ND ND
Bromobenzene PPB 5 ND ND ND ND ND ND
Bromochloromethane PPB 5 ND ND ND ND ND ND
Bromodichloromethane PPB 50* ND ND ND ND ND ND
Bromoform PPB 50* ND ND ND ND ND ND
Bromomethane PPB 5 ND ND ND ND ND ND
Carbon disulfide PPB 50* ND ND ND ND ND ND
Carbon tetrachloride PPB 5 ND ND ND ND ND ND
Chlorobenzene PPB 5 ND ND ND ND ND ND
Chlorodifluoromethane PPB 50* ND ND ND ND ND ND
Chloroethane PPB 5 ND ND ND ND ND ND
Chloroform PPB 7 ND ND ND ND ND ND
Chloromethane PPB 5 ND ND ND ND ND ND
cis-1,2-Dichloroethene PPB 5 ND ND ND ND ND ND
cis-1,3-Dichloropropene PPB 0.4 ND ND ND ND ND ND
Dibromochloromethane PPB 5 ND ND ND ND ND ND
Dibromomethane PPB 5 ND ND ND ND ND ND
Dichlorodifluoromethane PPB 5 ND ND ND ND ND ND
Diisopropyl ether PPB 50* ND ND ND ND ND ND
Ethanol PPB 50* ND ND ND ND ND ND
Ethyl acetate PPB 50* ND ND ND ND ND ND
Ethylbenzene PPB 5 ND ND ND ND ND ND
Freon-114 PPB 50* ND ND ND ND ND ND
Hexachlorobutadiene PPB 0.5 ND ND ND ND ND ND

Volatile Organic Chemicals for Groundwater
EPA Method 8260

Table 6



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-2 MW-3 MW-4
Trip 

Blank
Field 
Blank

Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits

Volatile Organic Chemicals for Groundwater
EPA Method 8260

Table 6

Isopropyl acetate PPB 50* ND ND ND ND ND ND
Isopropylbenzene PPB 5 0.25J ND ND ND ND ND
m,p-Xylene PPB 5 ND ND ND ND ND ND
Methyl Acetate PPB 50* ND ND ND ND ND ND
Methyl tert-butyl ether PPB 10 0.31J ND ND 0.46J ND ND
Methylene chloride PPB 5 2.2B 2.3B 2.8B 2.2B 2.6B 2.5B
n-Amyl acetate PPB 50* ND ND ND ND ND ND
Naphthalene PPB 10 ND ND ND ND ND ND
n-Butyl acetate PPB 50* ND ND ND ND ND ND
n-Butylbenzene PPB 5 ND ND ND ND ND ND
n-Propyl acetate PPB 50* ND ND ND ND ND ND
n-Propylbenzene PPB 5 ND ND ND ND ND ND
o-Xylene PPB 5 ND ND ND ND ND ND
p-Diethylbenzene PPB 50* ND ND ND ND ND ND
p-Ethyltoluene PPB 50* ND ND ND ND ND ND
sec-Butylbenzene PPB 5 ND ND ND ND ND ND
Styrene PPB 5 ND ND ND ND ND ND
t-Butyl alcohol PPB 50* ND ND ND ND ND ND
tert-Butylbenzene PPB 5 ND ND ND ND ND ND
Tetrachloroethene PPB 5 ND ND ND ND ND ND
Toluene PPB 5 ND ND ND ND ND ND
trans-1,2-Dichloroethene PPB 5 ND ND ND ND ND ND
trans-1,3-Dichloropropene PPB 0.4 ND ND ND ND ND ND
Trichloroethene PPB 5 ND ND ND ND ND ND
Trichlorofluoromethane PPB 5 ND ND ND ND ND ND
Vinyl acetate PPB 50* ND ND ND ND ND ND
Vinyl chloride PPB 2 ND ND ND ND ND ND

Notes:
ND - Not detected
*- Guidance Value
B- Detected in  Blank
J- Laboratory Estimated Concentration



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-2 MW-3 MW-4
Field 
Blank

Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits
1,2,4-Trichlorobenzene PPB 5 ND ND ND ND ND
1,2-Dichlorobenzene PPB 3 ND ND ND ND ND
1,3-Dichlorobenzene PPB 3 ND ND ND ND ND
1,4-Dichlorobenzene PPB 3 ND ND ND ND ND
2,3,4,6-Tetrachlorophenol PPB NA ND ND ND ND ND
2,4,5-Trichlorophenol PPB NA ND ND ND ND ND
2,4,6-Trichlorophenol PPB NA ND ND ND ND ND
2,4-Dichlorophenol PPB 5 ND ND ND ND ND
2,4-Dimethylphenol PPB 50 ND ND ND ND ND
2,4-Dinitrophenol PPB 10 ND ND ND ND ND
2,4-Dinitrotoluene PPB 5 ND ND ND ND ND
2,6-Dinitrotoluene PPB 5 ND ND ND ND ND
2-Chloronaphthalene PPB 10 ND ND ND ND ND
2-Chlorophenol PPB NA ND ND ND ND ND
2-Methylnaphthalene PPB NA 0.51J ND ND ND ND
2-Methylphenol PPB NA ND ND ND ND ND
2-Nitroaniline PPB 5 ND ND ND ND ND
2-Nitrophenol PPB NA ND ND ND ND ND
3,3´-Dichlorobenzidine PPB 5 ND ND ND ND ND
3+4-Methylphenol PPB 1 ND ND ND ND ND
3-Nitroaniline PPB 5 ND ND ND ND ND
4,6-Dinitro-2-methylphenol PPB NA ND ND ND ND ND
4-Bromophenyl phenyl ether PPB NA ND ND ND ND ND
4-Chloro-3-methylphenol PPB NA ND ND ND ND ND
4-Chloroaniline PPB NA ND ND ND ND ND
4-Chlorophenyl phenyl ether PPB NA ND ND ND ND ND
4-Nitroaniline PPB 5 ND ND ND ND ND
4-Nitrophenol PPB NA ND ND ND ND ND
Acenaphthene PPB 20 4.7J ND 2.9J 3.4J ND
Acenaphthylene PPB NA ND ND ND ND ND
Acetophenone PPB NA ND ND ND ND ND
Aniline PPB NA ND ND ND ND ND
Anthracene PPB 50 ND ND ND ND ND
Atrazine PPB NA ND ND ND ND ND
Azobenzene PPB NA ND ND ND ND ND
Benzaldehyde PPB NA ND ND ND ND ND
Benzidine PPB NA ND ND ND ND ND
Benzo(a)anthracene PPB 0.002 ND ND ND ND ND
Benzo(a)pyrene PPB NA ND ND ND ND ND
Benzo(b)fluoranthene PPB 0.002 ND ND ND ND ND
Benzo(g,h,i)perylene PPB NA ND ND ND ND ND
Benzo(k)fluoranthene PPB 0.002 ND ND ND ND ND
Benzoic acid PPB NA ND ND ND ND ND
Benzyl alcohol PPB NA ND ND ND ND ND
Biphenyl PPB NA ND ND ND ND ND
Bis(2-chloroethoxy)methane PPB NA ND ND ND ND ND
Bis(2-chloroethyl)ether PPB NA ND ND ND ND ND
Bis(2-chloroisopropyl)ether PPB NA ND ND ND ND ND
Bis(2-ethylhexyl)phthalate PPB 5 ND ND ND ND ND
Butyl benzyl phthalate PPB NA ND ND ND ND ND
Caprolactam PPB NA ND ND ND ND ND
Carbazole PPB NA ND ND ND ND ND
Chrysene PPB 0.002 ND ND ND ND ND
Dibenzo(a,h)anthracene PPB NA ND ND ND ND ND
Dibenzofuran PPB NA ND ND ND ND ND
Diethyl phthalate PPB NA ND ND ND ND ND
Dimethyl phthalate PPB NA ND ND ND ND ND
Di-n-butyl phthalate PPB 50 ND ND ND ND ND
Di-n-octyl phthalate PPB 50 ND ND ND ND ND

Semi Volatile Organic Chemicals (SVOCs) for Groundwater
EPA Method 8270

Table 7



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-2 MW-3 MW-4
Field 
Blank

Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits

Semi Volatile Organic Chemicals (SVOCs) for Groundwater
EPA Method 8270

Table 7

Fluoranthene PPB 50 ND ND ND ND ND
Fluorene PPB 50 ND ND ND ND ND
Hexachlorobenzene PPB 0.04 ND ND ND ND ND
Hexachlorobutadiene PPB 0.5 ND ND ND ND ND
Hexachlorocyclopentadiene PPB 5 ND ND ND ND ND
Hexachloroethane PPB 5 ND ND ND ND ND
Indeno(1,2,3-c,d)pyrene PPB 0.002 ND ND ND ND ND
Isophorone PPB 50 ND ND ND ND ND
Naphthalene PPB 10 ND ND ND ND ND
Nitrobenzene PPB 0.4 ND ND ND ND ND
N-Nitrosodimethylamine PPB NA ND ND ND ND ND
N-Nitrosodi-n-propylamine PPB NA ND ND ND ND ND
N-Nitrosodiphenylamine PPB 50 ND ND ND ND ND
Parathion PPB NA ND ND ND ND ND
Pentachlorophenol PPB NA ND ND ND ND ND
Phenanthrene PPB 50 ND ND ND ND ND
Phenol PPB NA ND ND ND ND ND
Pyrene PPB 50 ND ND ND ND ND
Pyridine PPB 50 ND ND ND ND ND

Notes:
ND - Not detected
J- Laboratory Estimated Concentration



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-2 MW-3 MW-4
Field 
Blank

Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits
4,4´-DDD PPB 0.3 ND ND ND ND ND
4,4´-DDE PPB 0.2 ND ND ND ND ND
4,4´-DDT PPB 0.2 ND ND ND ND ND
Aldrin PPB 0.001 ND ND ND ND ND
alpha-BHC PPB 0.01 ND ND ND ND ND
beta-BHC PPB 0.04 ND ND ND ND ND
Chlordane PPB 0.05 ND ND ND ND ND
Chlorobenzilate PPB NA ND ND ND ND ND
DBCP PPB NA ND ND ND ND ND
delta-BHC PPB 0.04 ND ND ND ND ND
Dieldrin PPB 0.004 ND ND ND ND ND
Endosulfan I PPB 0.009 ND ND ND ND ND
Endosulfan II PPB 0.009 ND ND ND ND ND
Endosulfan sulfate PPB 0.009 ND ND ND ND ND
Endrin PPB ND ND ND ND ND ND
Endrin aldehyde PPB 5 ND ND ND ND ND
Endrin ketone PPB 5 ND ND ND ND ND
gamma-BHC PPB 0.05 ND ND ND ND ND
Heptachlor PPB 0.04 ND 0.027J ND ND ND
Heptachlor epoxide PPB 0.03 ND ND ND ND ND
Hexachlorobenzene PPB 0.04 ND ND ND ND ND
Hexachlorocyclopentadiene PPB 5 ND ND ND ND ND
Methoxychlor PPB 35 ND ND ND ND ND
Toxaphene PPB 0.06 ND ND ND ND ND

Notes:
ND - Not detected
J- Laboratory Estimated Concentration

Pesticides (Method 8021)
Table 8



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-2 MW-3 MW-4
Field 
Blank

Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits
Aroclor 1016 PPB 0.09 ND ND ND ND ND
Aroclor 1221 PPB 0.09 ND ND ND ND ND
Aroclor 1232 PPB 0.09 ND ND ND ND ND
Aroclor 1242 PPB 0.09 ND ND ND ND ND
Aroclor 1248 PPB 0.09 ND ND ND ND ND
Aroclor 1254 PPB 0.09 ND ND ND ND ND
Aroclor 1260 PPB 0.09 ND ND ND ND ND
Aroclor 1262 PPB 0.09 ND ND ND ND ND
Aroclor 1268 PPB 0.09 ND ND ND ND ND

Notes:
ND - Not detected
J- Laboratory Estimated Concentration

PCBs as AROCLORS- METHOD 8082 
Table 9



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client SampleID:

NYS 
Groundwater 

Standards MW-1 MW-1 MW-2 MW-2 MW-3 MW-3 MW-4 MW-4
Field 
Blank

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
Sampling Date: 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012 7/23/2012
Analyte Units Limits
Aluminum PPM NA 7.62 0.0128J 24.6 0.0104J 2.72 0.00811J 31.4 0.0133J 0.0405
Antimony PPM 0.003 ND ND ND ND 0.00907J ND ND ND ND
Arsenic PPM 0.025 ND ND ND ND ND ND 0.0102J ND ND
Barium PPM 1 0.256 0.194 0.262 0.182 0.0889 0.0758 0.305 0.183 ND
Beryllium PPM 0.003 ND ND ND ND ND ND ND ND ND
Cadmium PPM 0.005 ND ND ND ND ND ND ND ND ND
Calcium PPM NA 119 118 107 106 55.9 59.5 101 124 0.392
Chromium PPM 0.05 0.0188J ND 0.0452 ND 0.00793J ND 0.0662 ND 0.0159J
Cobalt PPM NA ND ND ND ND ND ND ND ND ND
Copper PPM 0.2 0.0214 ND 0.0492 ND 0.0121J ND 0.0519 ND ND
Iron PPM 0.3 25.6 6.84 14.6 0.769 3.47 0.699 61.3 12.8 0.0897
Lead PPM 0.025 0.025 ND 0.0283 ND ND ND 0.0534 ND ND
Magnesium PPM 35 11.8 10.7 14.4 11.1 10.4 10.7 19.8 18.5 0.0876
Manganese PPM 0.3 0.628 0.524 0.404 0.277 0.118 0.109 1.81 1.73 0.0311
Mercury PPM 0.0007 ND ND 0.00023 ND ND ND 0.00026 ND ND
Nickel PPM 0.1 0.0182J ND 0.0369 ND 0.00559J ND 0.0515 ND 0.00789
Potassium PPM NA 9.38 8.63 8.77 7.18 2.96 3.03 10.4 10.2 0.0943
Selenium PPM 0.01 ND ND ND ND ND ND ND ND ND
Silver PPM 0.05 ND ND ND ND ND ND ND ND ND
Sodium PPM 20 32.4 34 45.1 45.2 12.5 13.3 18.5 21.8 0.861
Thallium PPM 0.0005 ND ND ND ND ND ND ND ND ND
Vanadium PPM NA 0.0151J ND 0.0314 ND 0.00517J ND 0.0762 ND ND
Zinc PPM 2 0.104 0.0354 0.101 0.0382 0.0499 0.0167J 0.114 0.0432 0.0207

Notes:
ND - Not detected
J- Laboratory Estimated Concentration

TAL Metals Analysis- Groundwater
Table 10



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Sample ID VP-1 VP-1DL VP-2 VP-2DL VP-2DL2 VP-3 VP-3DL VP-3DL2 VP-4 VP-4DL VP-4DL2
Lab Sample Number D3286-01 D3286-01DL D3286-02 D3286-02DL D3286-02DL2 D3286-03 D3286-03DL D3286-03DL2 D3286-04 D3286-04DL D3286-04DL2
Sampling Date 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012
Matrix AIR AIR AIR AIR AIR AIR AIR AIR AIR AIR AIR
Dilution Factor 1 10 2.6 26 260 1 10 40 1 10 100
Units Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3
COMPOUND
1,1,1-Trichloroethane ND ND ND ND ND ND ND ND 4.2 3.82D ND
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND ND ND ND ND ND ND
1,1,2-Trichlorotrifluoroethane 0.54J ND ND ND ND 0.46J ND ND 0.46J ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethene ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trimethylbenzene 14.6 11.3D 64.9 47.3D ND 26 18.2D ND 65.9 58.5D ND
1,2-Dibromoethane ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene 4.47 ND 20.3 15.3D ND 8.21 5.9D ND 22.5 20.2D ND
1,3-Butadiene ND ND ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene 5.53 ND ND ND ND ND ND ND ND ND ND
1,4-Dioxane ND ND ND ND ND ND ND ND ND ND ND
2,2,4-Trimethylpentane 37.8 31.3D 84.1 66.8D ND 130E 109D 91.6D 15.7 13.6D ND
2-Butanone ND ND 77.3 64.3D 92D 20.5 16.5D ND 35.4 32.4D ND
2-Chlorotoluene ND ND ND ND ND ND ND ND ND ND ND
4-Ethyltoluene 6.78 ND 25.7 17.9D ND 11.5 7.87D ND 34.2 27D ND
4-Methyl-2-Pentanone ND 4.1JD 9.92 ND ND 4.71 ND ND 7.13 5.33D ND
Acetone 207E 251 1218E 4964ED 7839D 315E 667ED 691D 356E 1209ED 1610D
Allyl Chloride ND ND ND ND ND ND ND ND ND ND ND
Benzene 6.2 5.43D 24 19.9D ND 10.3 8.31D ND 14.5 13.7D ND
Bromodichloromethane ND ND ND ND ND ND ND ND ND ND ND
Bromoethene ND ND ND ND ND ND ND ND ND ND ND
Bromoform ND ND ND ND ND ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide 1.31 ND 1.71 ND ND 1 ND ND 6.38 5.92D ND
Carbon Tetrachloride 0.38 ND ND ND ND 0.38 ND ND 0.19J ND ND
Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND
Chloroethane ND ND ND ND ND ND ND ND 0.37 ND ND
Chloroform 0.59 ND 2.78 ND ND 1.07 ND ND 0.88 ND ND

Vapor Sampling
Table 11



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Sample ID VP-1 VP-1DL VP-2 VP-2DL VP-2DL2 VP-3 VP-3DL VP-3DL2 VP-4 VP-4DL VP-4DL2
Lab Sample Number D3286-01 D3286-01DL D3286-02 D3286-02DL D3286-02DL2 D3286-03 D3286-03DL D3286-03DL2 D3286-04 D3286-04DL D3286-04DL2
Sampling Date 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012 7/5/2012
Matrix AIR AIR AIR AIR AIR AIR AIR AIR AIR AIR AIR
Dilution Factor 1 10 2.6 26 260 1 10 40 1 10 100
Units Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3 Ug/M3
COMPOUND

Vapor Sampling
Table 11

Chloromethane 0.85 ND 2.85 ND ND 0.74 ND ND 0.6 ND ND
cis-1,2-Dichloroethene ND ND ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND ND ND
Cyclohexane 4.3 ND 13 12.5D ND 4.37 4.13D ND 7.06 6.54D ND
Dibromochloromethane ND ND ND ND ND ND ND ND ND ND ND
Dichlorodifluoromethane 1.63 ND 1.53 ND ND 0.89 ND ND 1.14 ND ND
Dichlorotetrafluoroethane ND ND ND ND ND ND ND ND ND ND ND
Ethyl Benzene 11.2 7.82D 42.4 29.4D ND 20.9 14.3D ND 49.1 42.6D ND
Heptane 20.9 16.8D 80.3 68D ND 32.2 24.2D 19.7D 50.4 45.5D ND
Hexachloro-1,3-Butadiene ND ND ND ND ND ND ND ND ND ND ND
Hexane 13.2 11.6D 47.6 44.8D ND 17.9 14.4D 15.5D 26 ND ND
m/p-Xylene 38.3 29.1D 147 107D ND 70.8 50.8D 36.5D 173E 155D 112D
Methyl Methacrylate ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-Butyl Ether 2.52 ND 4.4 ND ND 17.1 13.7D ND ND ND ND
Methylene Chloride 4.1 8.34D 15.2 30.7D ND 6.95 10.1D ND 5.8 10.4D ND
o-Xylene 11.6 8.69D 46 33.9D ND 21.8 15.2D 12.2JD 56 49.1D ND
Styrene ND ND 3.19 ND ND 0.47 ND ND 0.85 ND ND
t-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND ND ND
tert-Butyl alcohol ND ND 73.7 66.1D 78.8JD 15.7 12.7D 13.3D 30.9 28.5D ND
Tetrachloroethene 124E 96.3D 370E 275D 264D 177E 132D 113D 365E 333D 311D
Tetrahydrofuran 2.83 6.49D 12.2 9.97D ND 6.13 4.72D ND 6.55 5.9D ND
Toluene 58.4E 47.9D 228E 179D 137D 102E 80.6D 67.8D 174E 169D 128D
trans-1,2-Dichloroethene ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 0.97 ND 2.53 ND ND 1.56 ND ND 1.67 ND ND
Trichlorofluoromethane 1.07 ND 1.29J ND ND 1.18 ND ND 0.96 ND ND
Vinyl Chloride ND ND ND ND ND ND ND ND ND ND ND

Qualifiers
U  -      The compound was not detected at the indicated concentration.
N  -      Presumptive Evidence of a Compound
J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.
           The concentration given is an approximate value.
B  -      The analyte was found in the laboratory blank as well as the sample.  This indicates possible laboratory contamination of the environmental sample.
P  -       For dual column analysis, the percent difference between the quantitated concentrations on the two columns is greater than 40%.
*  -       For dual column analysis, the lowest quantitated concentration is being reported due to coeluting interference.
E (Organics) - Indicates the analyte ‘s concentration exceeds the calibrated range of the instrument for that specific analysis.
E (Inorganics) - The reported value is estimated because of the presence of interference.
D  -      The reported value is from a secondary analysis with a dilution factor. The original analysis exceeded the calibration range.
*  -       For dual column analysis, the lowest quantitated concentration is being reported due to coeluting interference.
NR -     Not analyzed



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:
Aroclor 1016 PPB 100 1000
Aroclor 1221 PPB 100 1000
Aroclor 1232 PPB 100 1000
Aroclor 1242 PPB 100 1000
Aroclor 1248 PPB 100 1000
Aroclor 1254 PPB 100 1000
Aroclor 1260 PPB 100 1000
Aroclor 1262 PPB 100 1000
Aroclor 1268 PPB 100 1000

Notes:
NA- Not Available
Objectives as per NYSDEC Part 375-6.8(b)

PCBs as AROCLORS- METHOD 8082 
Soil Clean Objectives (SCOs)

Table 12



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:
4,4´-DDD PPB 3.3 92000
4,4´-DDE PPB 3.3 62000
4,4´-DDT PPB 3.3 47000
Aldrin PPB 5 680
alpha-BHC PPB 20 3400
beta-BHC PPB 36 3000
Chlordane PPB 94 24000
Chlorobenzilate PPB NA NA
DBCP PPB NA NA
delta-BHC PPB 40 500000
Dieldrin PPB 5 1400
Endosulfan I PPB 2400 200000
Endosulfan II PPB 2400 200000
Endosulfan sulfate PPB 2400 200000
Endrin PPB 14 89000
Endrin aldehyde PPB NA NA
Endrin ketone PPB NA NA
gamma-BHC PPB 100 9200
Heptachlor PPB 42 15000
Heptachlor epoxide PPB NA NA
Hexachlorobenzene PPB 330 6000
Hexachlorocyclopentadiene PPB NA NA
Methoxychlor PPB NA NA
Toxaphene PPB NA NA

Notes:
NA- Not Available
Objectives as per NYSDEC Part 375-6.8(b)

Pesticides (Method 8021)
Soil Clean Objectives (SCOs)

Table 12
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Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:

Aluminum PPM NA NA
Antimony PPM NA NA
Arsenic PPM 13 16
Barium PPM 350 400
Beryllium PPM 7.2 590
Cadmium PPM 2.5 9.3
Calcium PPM NA NA
Chromium PPM 30 1500
Cobalt PPM NA NA
Copper PPM 50 270
Iron PPM NA NA
Lead PPM 63 1000
Magnesium PPM NA NA
Manganese PPM 1600 NA
Mercury PPM 0.18 NA
Nickel PPM 30 310
Potassium PPM NA NA
Selenium PPM 3.9 1500
Silver PPM 2 1500
Sodium PPM NA NA
Thallium PPM NA NA
Vanadium PPM NA NA
Zinc PPM 109 10000

Notes:
NA- Not Available
Objectives as per NYSDEC Part 375-6.8(b)

TAL Metals
 EPA Method 6010C

Soil Clean Objectives (SCOs)
Table 12



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:
1,2,4-Trichlorobenzene PPB NA NA
1,2-Dichlorobenzene PPB 1100 500000
1,3-Dichlorobenzene PPB 2400 280000
1,4-Dichlorobenzene PPB 1800 130000
2,4,5-Trichlorophenol PPB NA NA
2,4,6-Trichlorophenol PPB NA NA
2,4-Dichlorophenol PPB NA NA
2,4-Dimethylphenol PPB NA NA
2,4-Dinitrophenol PPB NA NA
2,4-Dinitrotoluene PPB NA NA
2,6-Dinitrotoluene PPB NA NA
2-Chloronaphthalene PPB NA NA
2-Chlorophenol PPB NA NA
2-Methylnaphthalene PPB NA NA
2-Methylphenol PPB 330 500000
2-Nitroaniline PPB NA NA
2-Nitrophenol PPB NA NA
3,3´-Dichlorobenzidine PPB NA NA
3+4-Methylphenol PPB 330 500000
3-Nitroaniline PPB NA NA
4,6-Dinitro-2-methylphenol PPB NA NA
4-Bromophenyl phenyl ether PPB NA NA
4-Chloro-3-methylphenol PPB NA NA
4-Chloroaniline PPB NA NA
4-Chlorophenyl phenyl ether PPB NA NA
4-Nitroaniline PPB NA NA
4-Nitrophenol PPB NA NA
Acenaphthene PPB 20000 500000
Acenaphthylene PPB 100000 500000
Acetophenone PPB NA NA
Aniline PPB NA NA
Anthracene PPB 100000 500000
Atrazine PPB NA NA
Azobenzene PPB NA NA
Benzaldehyde PPB NA NA
Benzidine PPB NA NA
Benzo(a)anthracene PPB 1000 5600
Benzo(a)pyrene PPB 1000 1000
Benzo(b)fluoranthene PPB 1000 5600
Benzo(g,h,i)perylene PPB 100000 500000

Soil Clean Objectives (SCOs)

Semi Volatile Organic Chemicals (SVOCs) for Soils 
EPA Method 8270

Table 12



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:

Soil Clean Objectives (SCOs)

Semi Volatile Organic Chemicals (SVOCs) for Soils 
EPA Method 8270

Table 12

Benzo(k)fluoranthene PPB 800 56000
Benzoic acid PPB NA NA
Benzyl alcohol PPB NA NA
Biphenyl PPB NA NA
Bis(2-chloroethoxy)methane PPB NA NA
Bis(2-chloroethyl)ether PPB NA NA
Bis(2-chloroisopropyl)ether PPB NA NA
Bis(2-ethylhexyl)phthalate PPB NA NA
Butyl benzyl phthalate PPB NA NA
Caprolactam PPB NA NA
Carbazole PPB NA NA
Chrysene PPB 1000 56000
Dibenzo(a,h)anthracene PPB 330 560
Dibenzofuran PPB 7000 350000
Diethyl phthalate PPB NA NA
Dimethyl phthalate PPB NA NA
Di-n-butyl phthalate PPB NA NA
Di-n-octyl phthalate PPB NA NA
Fluoranthene PPB 100000 500000
Fluorene PPB 30000 500000
Hexachlorobenzene PPB 330 6000
Hexachlorobutadiene PPB NA NA
Hexachlorocyclopentadiene PPB NA NA
Hexachloroethane PPB NA NA
Indeno(1,2,3-c,d)pyrene PPB 500 5600
Isophorone PPB NA NA
Naphthalene PPB 12000 500000
Nitrobenzene PPB NA NA
N-Nitrosodimethylamine PPB NA NA
N-Nitrosodi-n-propylamine PPB NA NA
N-Nitrosodiphenylamine PPB NA NA
Parathion PPB NA NA
Pentachlorophenol PPB 800 6700
Phenanthrene PPB 100000 500000
Phenol PPB 330 500000
Pyrene PPB 100000 500000
Pyridine PPB NA NA

Notes:
NA- Not Available



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:

Soil Clean Objectives (SCOs)

Semi Volatile Organic Chemicals (SVOCs) for Soils 
EPA Method 8270

Table 12

Objectives as per NYSDEC Part 375-6.8(b)



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:
1,1,1,2-Tetrachloroethane PPB NA NA
1,1,1-Trichloroethane PPB 680 500000
1,1,2,2-Tetrachloroethane PPB NA NA
1,1,2-Trichloro-1,2,2-trifluoroetha PPB NA NA
1,1,2-Trichloroethane PPB NA NA
1,1-Dichloroethane PPB 270 240000
1,1-Dichloroethene PPB 330 500000
1,1-Dichloropropene PPB NA NA
1,2,3-Trichlorobenzene PPB NA NA
1,2,3-Trichloropropane PPB NA NA
1,2,4,5-Tetramethylbenzene PPB NA NA
1,2,4-Trichlorobenzene PPB NA NA
1,2,4-Trimethylbenzene PPB 3600 190000
1,2-Dibromo-3-chloropropane PPB NA NA
1,2-Dibromoethane PPB NA NA
1,2-Dichlorobenzene PPB 1100 500000
1,2-Dichloroethane PPB 20 30000
1,2-Dichloropropane PPB NA NA
1,3,5-Trimethylbenzene PPB 8400 190000
1,3-Dichlorobenzene PPB 2400 280000
1,3-dichloropropane PPB NA NA
1,4-Dichlorobenzene PPB 1800 130000
1,4-Dioxane PPB 100 130000
2,2-Dichloropropane PPB NA NA
2-Butanone PPB 120 500000
2-Chloroethyl vinyl ether PPB NA NA
2-Chlorotoluene PPB NA NA
2-Hexanone PPB NA NA
2-Propanol PPB NA NA
4-Chlorotoluene PPB NA NA
4-Isopropyltoluene PPB NA NA
4-Methyl-2-pentanone PPB NA NA
Acetone PPB 50 500000
Acrolein PPB NA NA
Acrylonitrile PPB NA NA
Benzene PPB 60 44000
Bromobenzene PPB NA NA
Bromochloromethane PPB NA NA
Bromodichloromethane PPB NA NA
Bromoform PPB NA NA
Bromomethane PPB NA NA
Carbon disulfide PPB NA NA
Carbon tetrachloride PPB 760 22000
Chlorobenzene PPB 1100 500000
Chlorodifluoromethane PPB NA NA
Chloroethane PPB NA NA
Chloroform PPB 370 350000
Chloromethane PPB NA NA
cis-1,2-Dichloroethene PPB 250 500000
cis-1,3-Dichloropropene PPB NA NA
Dibromochloromethane PPB NA NA

Volatile Organic Chemicals for Soils 
EPA Method 8260

Soil Clean Objectives (SCOs)
Table 12



 10504-10524 Flatlands Avenue
Brooklyn, New York, 

OER Project # 12EHAZ452K

J.R. Holzmacher P.E., LLC
Consulting Engineers

Client Sample ID: SCOs SCOs
Depth of Sample Unrestricted Commericial
Sampling Date: Track 1 Track 4
Analyte: Units:

Volatile Organic Chemicals for Soils 
EPA Method 8260

Soil Clean Objectives (SCOs)
Table 12

Dibromomethane PPB NA NA
Dichlorodifluoromethane PPB NA NA
Diisopropyl ether PPB NA NA
Ethanol PPB NA NA
Ethyl acetate PPB NA NA
Ethylbenzene PPB 1000 390000
Freon-114 PPB NA NA
Hexachlorobutadiene PPB NA NA
Isopropyl acetate PPB NA NA
Isopropylbenzene PPB NA NA
m,p-Xylene PPB 260 500000
Methyl Acetate PPB NA NA
Methyl tert-butyl ether PPB 930 500000
Methylene chloride PPB 50 500000
n-Amyl acetate PPB NA NA
Naphthalene PPB 12000 500000
n-Butyl acetate PPB NA NA
n-Butylbenzene PPB 12000 500000
n-Propyl acetate PPB NA NA
n-Propylbenzene PPB 3900 500000
o-Xylene PPB 260 500000
p-Diethylbenzene PPB NA NA
p-Ethyltoluene PPB NA NA
sec-Butylbenzene PPB 11000 500000
Styrene PPB NA NA
t-Butyl alcohol PPB NA NA
tert-Butylbenzene PPB 5900 500000
Tetrachloroethene PPB 1300 150000
Toluene PPB 700 500000
trans-1,2-Dichloroethene PPB 190 500000
trans-1,3-Dichloropropene PPB NA NA
Trichloroethene PPB 470 200000
Trichlorofluoromethane PPB NA NA
Vinyl acetate PPB NA NA
Vinyl chloride PPB 20 13000

Notes:
NA- Not Available
Objectives as per NYSDEC Part 375-6.8(b)
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APPENDIX 1 

CITIZEN PARTICIPATION PLAN 

The NYC Office of Environmental Remediation and 128 Merrick Realty LLC 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, 128 Merrick Realty LLC 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, Zach Schreiber, who can be contacted 

about these issues or any others questions, comments or concerns that arise during the remedial 

process at (212) 788-3056. 

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 
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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.  A document repository is maintained in the nearest public library that 

maintains evening and weekend hours.  This document repository is intended to house, for 

community review, all principal documents generated during the cleanup program including 

Remedial Investigation plans and reports, Remedial Action work plans and reports, and all 

public notices and fact sheets produced during the lifetime of the remedial project.  128 Merrick 

Realty LLC will inspect the repositories to ensure that they are fully populated with project 

information.  The repository for this project is:  

Canarsie Branch Library- Brooklyn Public Library 

1580 Rockaway Pkwy. at Ave. J 

Brooklyn, NY 11236 

718-257-6547 

Mon 10:00 AM - 6:00 PM 

Tue 10:00 AM - 6:00 PM 

Wed 1:00 PM - 8:00 PM 

Thu 10:00 AM - 6:00 PM 

Fri 10:00 AM - 6:00 PM 

Sat 10:00 AM - 5:00 PM 

Sun closed 

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. 

 

 

mailto:brownfields@cityhall.nyc.gov
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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 

128 Merrick Realty LLC, reviewed and approved by OER prior to distribution and mailed by 

128 Merrick Realty LLC.  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 



10504-10524 FLATLANDS AVENUE  
Brooklyn, New York 

E-Designation Site Number: 12EHAZ452K 
 

Appendix 1-4 

 

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.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NYC VCPNYC VCP
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APPENDIX 2 

SUSTAINABILITY STATEMENT 

This Sustainability Statement documents sustainable activities and green remediation efforts 

planned under this remedial action.   

Reuse of Clean, Recyclable Materials.  Reuse of clean, locally-derived recyclable materials 

reduces consumption of non-renewable virgin resources and can provide energy savings and 

greenhouse gas reduction.  

An estimate of the quantity (in tons) of clean, non-virgin materials (reported by type of 

material) reused under this plan will be quantified and reported in the RAR. 

Reduce Consumption of Virgin and Non-Renewable Resources.  Reduced consumption 

of virgin and non-renewable resources lowers the overall environmental impact of the project on 

the region by conserving these resources.  

An estimate of the quantity (in tons) of virgin and non-renewable resources, the use of which 

will be avoided under this plan, will be quantified and reported in the RAR. 

Reduced Energy Consumption and Promotion of Greater Energy Efficiency.  Reduced 

energy consumption lowers greenhouse gas emissions, improves local air quality, lessens in-city 

power generation requirements, can lower traffic congestion, and provides substantial cost 

savings.  

Best efforts will be made to quantify energy efficiencies achieved during the remediation and 

will be reported in the Remedial Action Report (RAR).  Where energy savings cannot be easily 

quantified, a gross indicator of the amount of energy saved or the means by which energy 

savings was achieved will be reported. 

Conversion to Clean Fuels.  Use of clean fuel improves NYC’s air quality by reducing 

harmful emissions.  

An estimate of the volume of clean fuels used during remedial activities will be quantified 

and reported in the RAR. 
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Recontamination Control.  Recontamination after cleanup and redevelopment is completed 

undermines the value of work performed, may result in a property that is less protective of public 

health or the environment, and may necessitate additional cleanup work later or impede future 

redevelopment.  Recontamination can arise from future releases that occur within the property or 

by influx of contamination from off-Site.  

Under future conditions, building recontamination from potential off-site sources will be 

prevented through the use of a vapor barrier below the buildings slabs and the construction of 

sub-grade depressurization systems.  Current regulations will be met for storage and handling of 

any materials onsite that may present a potential recontamination threat.  If a Track 1 remedy 

cannot be achieved, long term site management will include periodic site inspection that will 

identify and correct any new issues of environmental concern. 

An estimate of the area of the Site that utilizes recontamination controls under this plan will 

be reported in the RAR in square feet. 

Storm-water Retention.  Storm-water retention improves water quality by lowering the rate 

of combined storm-water and sewer discharges to NYC’s sewage treatment plants during periods 

of precipitation, and reduces the volume of untreated influent to local surface waters.   

An estimate of the enhanced storm-water retention capability of the redevelopment project 

will be included in the RAR. 

Linkage with Green Building.  Green buildings provide a multitude of benefits to the city 

across a broad range of areas, such as reduction of energy consumption, conservation of 

resources, and reduction in toxic materials use. 

The number of Green Buildings that are associated with this brownfield redevelopment 

property will be reported in the RAR.  The total square footage of green building space created 

as a function of this brownfield redevelopment will be quantified for residential, commercial and 

industrial/manufacturing uses. 

Paperless Voluntary Cleanup Program.  128 Merrick Realty LLC is participating in 

OER’s Paperless Voluntary Cleanup Program.  Under this program, submission of electronic 
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documents will replace submission of hard copies for the review of project documents, 

communications and milestone reports.   

Low-Energy Project Management Program.  128 Merrick Realty LLC is participating in 

OER’s low-energy project management program.  Under this program, whenever possible, 

meetings are held using remote communication technologies, such as videoconferencing and 

teleconferencing to reduce energy consumption and traffic congestion associated with personal 

transportation.   

Trees and Plantings.  Trees and other plantings provide habitat and add to NYC’s 

environmental quality in a wide variety of ways.  Native plant species and native habitat provide 

optimal support to local fauna, promote local biodiversity, and require less maintenance. 

An estimate of trees planted or preserved, will be reported in square feet in the RAR. 
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APPENDIX 3 

SOIL/MATERIALS MANAGEMENT PLAN 

1.1 Soil Screening Methods  
Visual, olfactory and PID soil screening and assessment will be performed under the 

supervision of a Qualified Environmental Professional and will be reported in the RAR.  Soil 

screening will be performed during invasive work performed during the remedy and 

development phases prior to issuance of the Notice of Completion.   

1.2 Stockpile Methods 
Excavated soil from suspected areas of contamination (e.g., hot spots, USTs, drains, etc.) 

will be stockpiled separately and will be segregated from clean soil and construction materials. 

Stockpiles will be used only when necessary and will be removed as soon as practicable. While 

stockpiles are in place, they will be inspected daily, and before and after every storm event.  

Results of inspections will be recorded in a logbook and maintained at the Site and available for 

inspection by OER. Excavated soils will be stockpiled on, at minimum, double layers of 8-mil 

minimum sheeting, will be kept covered at all times with appropriately anchored plastic tarps, 

and will be routinely inspected.  Broken or ripped tarps will be promptly replaced.  

All stockpile activities will be compliant with applicable laws and regulations. Soil stockpile 

areas will be appropriately graded to control run-off in accordance with applicable laws and 

regulations. Stockpiles of excavated soils and other materials shall be located at least of 50 feet 

from the property boundaries, where possible. Hay bales or equivalent will surround soil 

stockpiles except for areas where access by equipment is required. Silt fencing and hay bales will 

be used as needed near catch basins, surface waters and other discharge points.   

1.3 Characterization of Excavated Materials 
Soil/fill or other excavated media that is transported off-Site for disposal will be sampled in 

a manner required by the receiving facility, and in compliance with applicable laws and 

regulations. Soils proposed for reuse on-Site will be managed as defined in this plan.  
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1.4 Materials Excavation, Load-Out and Departure 
The PE/QEP overseeing the remedial action will: 

• oversee remedial work and the excavation and load-out of excavated material; 

• ensure that there is a party responsible for the safe execution of invasive and other 

work performed under this work plan; 

• ensure that Site development activities and development-related grading cuts will not 

interfere with, or otherwise impair or compromise the remedial activities proposed in 

this RAWP;  

• ensure that the presence of utilities and easements on the Site has been investigated 

and that any identified risks from work proposed under this plan are properly 

addressed by appropriate parties; 

• ensure that all loaded outbound trucks are inspected and cleaned if necessary before 

leaving the Site; 

• ensure that all egress points for truck and equipment transport from the Site will be 

kept clean of Site-derived materials during Site remediation. 

Locations where vehicles exit the Site shall be inspected daily for evidence of soil tracking 

off premises.  Cleaning of the adjacent streets will be performed as needed to maintain a clean 

condition with respect to Site-derived materials.  

Open and uncontrolled mechanical processing of historical fill and contaminated soil on-Site 

will not be performed without prior OER approval.  

1.5 Off-Site Materials Transport 
Loaded vehicles leaving the Site will comply with all applicable materials transportation 

requirements (including appropriate covering, manifests, and placards) in accordance with 

applicable laws and regulations, including use of licensed haulers in accordance with 6 NYCRR 

Part 364. If loads contain wet material capable of causing leakage from trucks, truck liners will 

be used. Queuing of trucks will be performed on-Site, when possible in order to minimize off 

Site disturbance.  Off-Site queuing will be minimized. 
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Outbound truck transport routes will take into account the following factors: (a) limiting 

transport through residential areas and past sensitive sites; (b) use of mapped truck routes; (c) 

minimizing off-Site queuing of trucks entering the facility; (d) limiting total distance to major 

highways; (e) promoting safety in access to highways; and (f) overall safety in transport. To the 

extent possible, all trucks loaded with Site materials will travel from the Site using these truck 

routes. Trucks will not stop or idle in the neighborhood after leaving the project Site. 

1.6 Materials Disposal Off-Site 
The following documentation will be established and reported by the PE/QEP for each 

disposal destination used in this project to document that the disposal of regulated material 

exported from the Site conforms with applicable laws and regulations: (1) a letter from the 

PE/QEP or Enrollee to each disposal facility describing the material to be disposed and 

requesting written acceptance of the material.  This letter will state that material to be disposed is 

regulated material generated at an environmental remediation Site in Brooklyn, New York under 

a governmental remediation program.  The letter will provide the project identity and the name 

and phone number of the PE/QEP or Enrollee.  The letter will include as an attachment a 

summary of all chemical data for the material being transported; and (2) a letter from each 

disposal facility stating it is in receipt of the correspondence (1, above) and is approved to accept 

the material.  These documents will be included in the RAR.  

The Remedial Action Report will include an itemized account of the destination of all 

material removed from the Site during this remedial action.  Documentation associated with 

disposal of all material will include records and approvals for receipt of the material.  This 

information will be presented in the RAR. 

All impacted soil/fill or other waste excavated and removed from the Site will be managed 

as regulated material and will be disposed in accordance with applicable laws and regulations.  

Historic fill and contaminated soils taken off-Site will be handled as solid waste and will not be 

disposed at a Part 360-16 Registration Facility (also known as a Soil Recycling Facility).    

Waste characterization will be performed for off-Site disposal in a manner required by the 

receiving facility and in conformance with its applicable permits.  Waste characterization 

sampling and analytical methods, sampling frequency, analytical results and QA/QC will be 
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reported in the RAR. A manifest system for off-Site transportation of exported materials will be 

employed.  Manifest information will be reported in the RAR. Hazardous wastes derived from 

on-Site will be stored, transported, and disposed of in compliance with applicable laws and 

regulations. 

If disposal of soil/fill from this Site is proposed for unregulated disposal (i.e., clean soil 

removed for development purposes), including transport to a Part 360-16 Registration Facility, a 

formal request will be made for approval by OER with an associated plan compliant with 

6NYCRR Part 360-16. This request and plan will include the location, volume and a description 

of the material to be recycled, including verification that the material is not impacted by site uses 

and that the material complies with receipt requirements for recycling under 6NYCRR Part 360.  

This material will be appropriately handled on-Site to prevent mixing with impacted material.  

1.7 Materials Reuse On-Site 
Soil and fill that is derived from the property that meets the soil cleanup objectives 

established in this plan may be reused on-Site. The soil cleanup objectives for on-Site reuse are 

listed in Table 12. ‘Reuse on-Site’ means material that is excavated during the remedy or 

development, does not leave the property, and is relocated within the same property and on 

comparable soil/fill material, and addressed pursuant to the NYC VCP agreement subject to 

Engineering and Institutional Controls. The PE/QEP will ensure that reused materials are 

segregated from other materials to be exported from the Site and that procedures defined for 

material reuse in this RAWP are followed.  

Organic matter (wood, roots, stumps, etc.) or other waste derived from clearing and 

grubbing of the Site will not be buried on-Site. Soil or fill excavated from the site for grading or 

other purposes will not be reused within a cover soil layer or within landscaping berms.  

1.8 Demarcation 
After completion of hotspot removal and any other invasive remedial activities, and prior to 

backfilling, the top of the residual soil/fill will be defined by one of three methods: (1) placement 

of a demarcation layer. The demarcation layer will consist of geosynthetic fencing or equivalent 

material to be placed on the surface of residual soil/fill to provide an observable reference layer.  
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A description or map of the approximate depth of the demarcation layer will be provided in the 

SMP; or (2) a land survey of the top elevation of residual soil/fill before the placement of cover 

soils, pavement and associated sub-soils, or other materials or structures or, (3) all materials 

beneath the approved cover will be considered impacted and subject to site management after the 

remedy is complete. Demarcation may be established by one or any combination of these three 

methods. As appropriate, a map showing the method of demarcation for the Site and all 

associated documentation will be presented in the RAR. 

This demarcation will constitute the top of the site management horizon. Materials within 

this horizon require adherence to special conditions during future invasive activities as defined in 

the Site Management Plan.   

1.9 Import of Backfill Soil from Off-Site Sources 
This Section presents the requirements for imported fill materials to be used below the cover 

layer and within the clean soil cover layer.  All imported soils will meet OER-approved backfill 

and cover soil quality objectives for this Site.  The backfill and cover soil quality objectives are 

listed in Table 12.    

 A process will be established to evaluate sources of backfill and cover soil to be imported to 

the Site, and will include an examination of source location, current and historical use(s), and 

any applicable documentation. Material from industrial sites, spill sites, environmental 

remediation sites or other potentially contaminated sites will not be imported to the Site. 

The following potential sources may be used pending attainment of backfill and cover soil 

quality objectives: 

• Clean soil from construction projects at non-industrial sites in compliance with applicable 

laws and regulations; 

• Clean soil from roadway or other transportation-related projects in compliance with 

applicable laws and regulations; 

• Clean recycled concrete aggregate (RCA) from facilities permitted or registered by the 

regulations of NYS DEC. 
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All materials received for import to the Site will be approved by a PE/QEP and will be in 

compliance with provisions in this RAWP.  The RAR will report the source of the fill, evidence 

that an inspection was performed on the source, chemical sampling results, frequency of testing, 

and a Site map indicating the locations where backfill or soil cover was placed. 

Source Screening and Testing 
Inspection of imported fill material will include visual, olfactory and PID screening for 

evidence of contamination. Materials imported to the Site will be subject to inspection, as 

follows: 

• Trucks with imported fill material will be in compliance with applicable laws and 

regulations and will enter the Site at designated locations; 

• The PE/QEP is responsible to ensure that every truck load of imported material is 

inspected for evidence of contamination; and 

• Fill material will be free of solid waste including pavement materials, debris, stumps, 

roots, and other organic matter, as well as ashes, oil, perishables or foreign matter. 

Composite samples of imported material will be taken at a minimum frequency of one 

sample for every 500 cubic yards of material. Once it is determined that the fill material meets 

imported backfill or cover soil chemical requirements and is non-hazardous, and lacks petroleum 

contamination, the material will be loaded onto trucks for delivery to the Site. 

Recycled concrete aggregate (RCA) will be imported from facilities permitted or registered 

by NYSDEC.  Facilities will be identified in the RAR.  A PE/QEP is responsible to ensure that 

the facility is compliant with 6NYCRR Part 360 registration and permitting requirements for the 

period of acquisition of RCA.  RCA imported from compliant facilities will not require 

additional testing, unless required by NYSDEC under its terms for operation of the facility.  

RCA imported to the Site must be derived from recognizable and uncontaminated concrete. RCA 

material is not acceptable for, and will not be used as cover material.   
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1.10 Fluids Management 
All liquids to be removed from the Site, including dewatering fluids, will be handled, 

transported and disposed in accordance with applicable laws and regulations.  Liquids discharged 

into the New York City sewer system will receive prior approval by New York City Department 

of Environmental Protection (NYC DEP). The NYC DEP regulates discharges to the New York 

City sewers under Title 15, Rules of the City of New York Chapter 19.  Discharge to the New 

York City sewer system will require an authorization and sampling data demonstrating that the 

groundwater meets the City’s discharge criteria. The dewatering fluid will be pretreated as 

necessary to meet the NYC DEP discharge criteria.  If discharge to the City sewer system is not 

appropriate, the dewatering fluids will be managed by transportation and disposal at an off-Site 

treatment facility. 

Discharge of water generated during remedial construction to surface waters (i.e. a stream or 

river) is prohibited without a SPDES permit issued by New York State Department of 

Environmental Conservation.   

1.11 Storm-water Pollution Prevention 
Applicable laws and regulations pertaining to storm-water pollution prevention will be 

addressed during the remedial program. Erosion and sediment control measures identified in this 

RAWP (silt fences and barriers, and hay bale checks) will be installed around the entire 

perimeter of the remedial construction area and inspected once a week and after every storm 

event to ensure that they are operating appropriately. Discharge locations will be inspected to 

determine whether erosion control measures are effective in preventing significant impacts to 

receptors. Results of inspections will be recorded in a logbook and maintained at the Site and 

available for inspection by OER.  All necessary repairs shall be made immediately. Accumulated 

sediments will be removed as required to keep the barrier and hay bale check functional. 

Undercutting or erosion of the silt fence toe anchor will be repaired immediately with 

appropriate backfill materials. Manufacturer's recommendations will be followed for replacing 

silt fencing damaged due to weathering. 
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1.12 Contingency Plan 
This contingency plan is developed for the remedial construction to address the discovery 

of unknown structures or contaminated media during excavation. Identification of unknown 

contamination source areas during invasive Site work will be promptly communicated to OER’s 

Project Manager. Petroleum spills will be reported to the NYS DEC Spill Hotline. These findings 

will be included in the daily report. If previously unidentified contaminant sources are found 

during on-Site remedial excavation or development-related excavation, sampling will be 

performed on contaminated source material and surrounding soils and reported to OER.  

Chemical analytical testing will be performed for TAL metals, TCL volatiles and semi-volatiles, 

TCL pesticides and PCBs, as appropriate.   

1.13 Odor, Dust and Nuisance Control 

Odor Control 
All necessary means will be employed to prevent on- and off-Site odor nuisances.  At a 

minimum, procedures will include: (a) limiting the area of open excavations; (b) shrouding open 

excavations with tarps and other covers; and (c) use of foams to cover exposed odorous soils. If 

odors develop and cannot otherwise be controlled, additional means to eliminate odor nuisances 

will include: (d) direct load-out of soils to trucks for off-Site disposal; and (e) use of chemical 

odorants in spray or misting systems. 

This odor control plan is capable of controlling emissions of nuisance odors.  If nuisance 

odors are identified, work will be halted and the source of odors will be identified and corrected.  

Work will not resume until all nuisance odors have been abated.  OER will be notified of all odor 

complaint events.  Implementation of all odor controls, including halt of work, will be the 

responsibility of the PE/QEP’s certifying the Remedial Action Report. 

Dust Control 
Dust management during invasive on-Site work will include, at a minimum: 

• Use of a dedicated water spray methodology for roads, excavation areas and 

stockpiles. 



10504-10524 FLATLANDS AVENUE  
Brooklyn, New York 

E-Designation Site Number: 12EHAZ452K 
 

Appendix 3-9 

 

• Use of properly anchored tarps to cover stockpiles. 

• Exercise extra care during dry and high-wind periods.  

• Use of gravel or recycled concrete aggregate on egress and other roadways to 

provide a clean and dust-free road surface. 

This dust control plan is capable of controlling emissions of dust.  If nuisance dust 

emissions are identified, work will be halted and the source of dusts will be identified and 

corrected.  Work will not resume until all nuisance dust emissions have been abated.  OER will 

be notified of all dust complaint events.  Implementation of all dust controls, including halt of 

work, will be the responsibility of the PE/QEP’s responsible for certifying the Remedial Action 

Report. 

Other Nuisances 
Noise control will be exercised during the remedial program. All remedial work will 

conform, at a minimum, to NYC noise control standards.  

Rodent control will be provided, during Site clearing and grubbing, and during the remedial 

program, as necessary, to prevent nuisances. 
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1.0 INTRODUCTION 
 

This section of the Health and Safety Plan (HASP) document defines general applicability and 
general responsibilities with respect to compliance with Health and Safety programs. This plan 
has been prepared for excavation/remediation activities to be conducted to determine if 
subsurface contamination is present. Soil sampling activities are estimated to occur during the 
excavation period for the proposed new building and sub-grade parking structures at the site. 
 
1.1  Scope and Applicability of the Site Health and Safety Plan 
 

The purpose of this HASP is to define the requirements and designate protocols to be 
followed during the excavation/remediation activities at the site. Applicability extends 
to all government employees, contractors, subcontractors, and visitors. 
 
All personnel on site, contractors and subcontractors included, shall be informed of the 
site emergency response procedures and any potential fire, explosion, health, or safety 
hazards of the operation. This HASP summarizes those hazards in Table 3.1 and 
defines protective measures planned for the site. 
 
This plan must be reviewed and an agreement to comply with the requirements must be 
signed by all personnel prior to entering the exclusion zone or contamination reduction 
zone. 
 
During development of this plan, consideration was given to current safety standards as 
defined by the Environmental Protection Agency (EPA)/Occupational Health and 
Safety Administration (OSHA)/National Institute of Occupational Safety and Health 
(NIOSH), health effects and standards for known contaminants, and procedures 
designed to account for the potential for exposure to unknown substances. Specifically, 
the following reference sources have been consulted: 
 
• OSHA 29 CFR 1910.120 and EPA 40 CFR 311 
• USEPA, Office of Emergency and Remedial Response, Emergency Response Team, 

Standard Operating Safety Guides 
• NIOSH/OSHA/USCG/EPA Occupational Health and Safety Guidelines 
• American Conference of Governmental Industrial Hygienists 

        (ACGIH) Threshold Limit Values 
 

1.2 Visitors 
 

There will be no outside visitors allowed on the site during excavation/remediation 
activities. Outside visitors are defined as those not directly involved with construction 
and sampling activities. 
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2.0 KEY PERSONNEL/IDENTIFICATION OF HEALTH AND SAFETY 
 

2.1 Key Personnel 
 

The following personnel and organizations are critical to the excavation/remediation 
efforts at the site estimated to occur during the excavation activities identified in Figure 
1.1 – Construction Activities Schedule.  The organizational structure will be reviewed 
and updated periodically by the site supervisor. 
 
Excavation/Construction Team Representatives: 
 

1. J.R. Holzmacher P.E., LLC 
2. Zebra Environmental 

 
  TO BE DETERMINED 

 
2.2 Site Specific Health and Safety Personnel 
 

The Site Health and Safety Officer (SHSO) has responsibility for ensuring that the 
provisions of this HASP are adequate and implemented in the field.  Changing field 
conditions may require decisions to be made concerning adequate protection programs.    
The SHSO is also responsible for conducting site inspections on a regular basis in order 
to ensure the effectiveness of this plan. 
 
The SHSO at the site with respect to Phase II investigation activities is: 
 
J.R. Holzmacher P.E., LLC 
Heather V. Sonnenberg 
Project Engineer 

 
Designated alternates include: 
 
James DeMartinis 
Senior Hydrogeologist 
 
TO BE DETERMINED 

       
2.3 Organizational Responsibility 

 
1. The SHSO of the site will conduct site inspections throughout the project 

making sure the Health and Safety Plan is followed. His main concern is the 
personal protection of the workers. 
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3.0  TASK SAFETY AND HEALTH RISK ANALYSIS 
 

3.1 Historical Overview of Site 
 

The subject site is identified as 10504-10524 Flatlands Avenue, Brooklyn, New York, 
Tax Block 8213, Tax Lot 0037 in the Canarsie section of Brooklyn. The site is occupied 
by a 1,245 square foot building occupied by a service station. The lot size is 16,200 
square feet. The property is accessed from Flatlands Avenue and East 105th Street. 
 
There may have been several two family homes on the property in the 1950’s and 
1960’s. However, a certificate of occupancy (CO) issued in 1970 was for an automotive 
service station, lubrication, minor repairs, washing, sale of accessories (in building) and 
office. The CO indicates the service station building was completed in June 1969. 
 
The subject property appears on New York State Petroleum Bulk Storage database. 
Actually there are two entries. The first entry (NYSDEC PBS # 2-341320) was under 
105-24 GAS CORP. The entry indicates that the PBS permit was administratively 
closed on 11/16/1997. 15 underground storage tanks (14 550s and one 4,000) are listed 
as “administratively closed”. 
  
The second entry (PBS # 2-601274) is active and is under the name TIDAL REALTY 
CORPORATION. The site owner is shown as Sam Apper Service Station Inc. Sixteen 
underground storage tanks are listed, 12 of which (all 550s) are designated as closed-in 
place. The four active tanks are two 4,000 gallon gasoline tanks, one 550 gallon waste 
oil tank, and one 550 gallon # 2 fuel oil tank. The 4,000 gallon tanks were installed in 
1976 and 1992. The two 550 gallon steel tanks were installed in 1957 (!).  It is not 
known if the fuel oil tank is still used as JRH observed natural gas service to the 
building. 
 
It was determined from the Phase I that there are recognized environmental conditions 
with regard to the subject site. Recognized environmental conditions are those 
conditions which could adversely affect the environmental integrity of the property.  
The site is an active service station with underground storage tanks, interior floor drains, 
and hydraulic lifts. Therefore, the potential for soil and groundwater contamination 
exists  
 

3.2 Task-by-Task Risk Analysis 
 

The evaluation of hazards is based upon the knowledge of the site background presented 
in Section 3.1 above, and anticipated risks posed by the specific tasks to be performed. 
 
The following subsections describe each task/operation in terms of the specific hazards 
associated with it.  In addition, the protective measures to be implemented during 
completion of those tasks are also identified. 
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Table 3.1 provides a summary of task analysis and chemical hazards potentially 
encountered at the Site. 
 

                                             TABLE 3.1 
TASK ANALYSIS 

POTENTIAL CHEMICAL HAZARDS OF CONCERN 
Contaminant PEL/TLV  LEL 

(%) 
IDLH 

VOCs 
Benzene 1/0.5ppm 1.2 500 ppm 
Toluene 200/50 ppm 1.1 500 ppm 
Xylenes 100/100 ppm ~1 900 ppm 

Ethyl benzene 100/100ppm 0.8 800 ppm 

MTBE NE/50ppm NE NE 
Diesel Fuel NE/100mg/m3  Ca (exhaust) 

Gasoline NE/300 1.4 Ca 
Lead 0.05/0.05 

mg/m3 
NA 100 mg/m3 

PCBs 0.5-1 mg/m3 NA 5 mg/m3 
PAHs 0.2 mg/m³ NA 1750 mg/m3 

Pesticides Variable NA NA 
Arsenic 0.01 mg/m3 NA 5 mg/m3 
Mercury 0.025 mg/m3 NA 10 mg/m3 

 
NE – not established 
Ca - Cancer 
Notes: 
 
1. TLV = Threshold Limit Value 
2. IDLH = Immediately Dangerous to Life and Health 

 
3.3 Physical Hazards -Soil Sampling and Excavation 

 
3.3.1 Hazard Identification and Prevention   
 
• Safety related work practices would be used to prevent electric shock or other 

injuries resulting from either direct or indirect electrical contacts.  Overhead power 
lines, buried cables and electrical equipment used on site all pose a danger of shock 
or electrocution if workers contact or sever them during field operations.  
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• New York State law requires that a utility mark out to be performed at a site at least 
72 hours prior to starting any subsurface work. The tank removal contractor will 
contact New York City One Call (1-800-272-4480) to request a mark out of 
underground utilities in the proposed excavation and drilling areas. Work will not 
begin until the required utility clearances have been completed.  

 
• Public utilities typically do not mark-out utility lines that are located on private 

property.  Therefore, JRH will exercise due diligence and try to identify the location 
of any private utilities at the site.  A private utility contractor will clear on-site 
subsurface disturbance locations for utilities prior to the commencement of any such 
work. JRH will also use as-built drawings for the area being investigated, perform a 
line locating survey, and identify a no-dig/drill zone and hand dig if there is 
insufficient data to determine the location of utility lines. 

 
• Care must be taken to ensure loose clothing does not get tangled in any moving 

equipment while borings are being drilled. 
 

• There may be slip or trip hazards associated with rough, slippery or elevated work 
surfaces at the site.  The sampling sites could contain a number of slip, trip and fall 
hazards for site workers, such as: holes, pits, or ditches; excavation faces and 
slippery surfaces (steep grades, uneven grades, snow and ice and sharp objects). 

 
• Drilling or excavating is dangerous during electrical storms.  All field activity must 

terminate when thunderstorms are evident.  Extreme heat and cold, ice and heavy 
rain can produce unsafe conditions for drilling work.  Such conditions, when 
present, will be evaluated on a case-by-case basis to determine if work shall 
terminate. 

 
• The use of an excavator and other equipment that are gasoline or fuel powered 

presents the possibility of encountering fire and explosion hazards. 
 

• Plants and animals that are known to be hazardous to humans may affect work that 
takes place.  Spiders, bees, wasps, hornets, ticks, poison oak and poison ivy are only 
some of the hazards that may be encountered.  Individuals who may potentially be 
exposed to these hazards should be made aware of their existence and instructed in 
their identification.  Emergencies resulting from contact with a natural hazard 
should be handled through the normal medical emergency channels.  Individuals 
who are sensitive to these types of "natural" hazards should indicate their 
susceptibility to the SHSO. 

 
• Work on-site will involve the use of heavy construction equipment such as an 

excavator.  The unprotected exposure of site workers to this noise during field 
activities can result in noise induced hearing loss.  The SHSO will monitor the noise 
exposure for the initial trip and determine whether noise protection is warranted for 
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each of the team members.  The SHSO will ensure that either ear muffs or 
disposable foam earplugs are made available to all personnel and are used by the 
personnel in the immediate vicinity of the field operation as required.  

 
3.4 Chemical Hazards 

 
3.4.1 General Description  
 

There is potential low-level VOC and SVOC contamination because the site was 
formerly occupied by an auto repair shop. The current building was constructed 
in 1945 and has been used for auto parts sales and service. The building is being 
renovated and a small cellar will be added during the renovation.  
 
Potential chemical hazards below the building slab are evaluated below. It is 
anticipated that petroleum compounds and dust could be of concern.  The 
potential for exposure to vapors, contaminated dusts, and contaminated 
soil/groundwater is of utmost concern. 

 
3.4.2 Potential Chemical Health Hazards 
  
  Benzene 

Exposure to benzene above the Permissible Exposure Limit (PEL) may produce 
skin irritation with potential for redness, blistering and burning.  Overexposure 
may also result in irritation of the mucous membranes for the upper respiratory 
tract, nose and mouth causing difficulty breathing and possible pulmonary 
edema.  Symptoms of exposure include headache, confusion, dizziness and 
tightening of the leg muscles.  The OSHA PEL for benzene is 1 ppm.  The 
American Conference of Governmental Industrial Hygienists recommends a 
Threshold Limit Value (TLV) of 0.5 ppm for benzene based on classification as 
a confirmed human carcinogen. 
 
Toluene 

Exposure to the vapors of toluene above the Permissible Exposure Limit (PEL) 
may produce irritation of the mucous membranes of the upper respiratory tract, 
nose and mouth.  Overexposure may also result in depression of the central 
nervous system.  Symptoms of such exposure include drowsiness, headache, 
fatigue and intoxicated behavior.  The PEL for toluene is 200 ppm.  The 
American Conference of Governmental Industrial Hygienists (ACGIH) 
recommends a Threshold Limit Value (TLV) of 50 ppm for toluene due to 
effects on the central nervous system. 
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Xylene 

Xylene is a flammable, colorless liquid with an OHSA PEL of 100 ppm.  
Inhalation of xylene vapors above the PEL may result in motor activity changes, 
headaches, dizziness, drowsiness and intoxicated behavior.  Inhalation can also 
cause nose, throat and respiratory tract irritation, causing difficulty in breathing 
and possible pulmonary edema on high exposure.  Xylene vapors are also 
irritating to the eye and potential redness, blistering and serious burning of the 
skin.  Xylene can pass through intact skin to cause systemic effects, including 
narcosis.  The ACGIH recommends a TLV of 100 ppm for xylene due to irritant 
effects. 
 
Methyl Tertiary-Butyl Ether (MTBE) 

Methyl tertiary-butyl ether is a chemical compound that is manufactured by the 
chemical reaction of methanol and isobutylene.  MTBE is almost exclusively 
used as a fuel additive in motor gasoline.  It is one of a group of chemicals 
commonly known as “oxygenates” because they raise the oxygen content of 
gasoline.  At room temperature, MTBE is a volatile, flammable and colorless 
liquid that dissolves rather easily in water. 
 
The majority of the human health-related research conducted to date on MTBE 
has focused on effects associated with the inhalation of the chemical.  When 
research animals inhaled high concentrations of MTBE, some developed cancers 
or experienced other non-cancerous health effects.  OSHA has not established a 
PEL or MTBE.  The ACGIH has established a TLV of 50 ppm based on its 
effects on the kidney and reproductive system and gives it an A3 carcinogenicity 
rating.  This means that it is a known animal carcinogen with unknown 
significance to humans. 
 

                                    Lead  

The effects of lead exposure are long-term in nature.  Early signs of lead 
poisoning include fatigue, headache, uneasy stomach, metallic taste and 
irritability.  Later signs include memory loss, nausea, muscle/joint pains, 
stomachaches, weight loss and kidney problems.  
 
Lead dust can be inhaled. Particles of lead can be swallowed if lead gets on 
clothing, hands or beard or into food or drinks.  There will be no eating, drinking 
or smoking in the work area (the tunnels and access rooms).  It will also be 
important to wash your hands and face before eating, drinking, or smoking 
outside of the work area. 
 
PCBs  

Polychlorinated biphenyls are mixtures of up to 209 individual chlorinated 
compounds (known as congeners). There are no known natural sources of PCBs. 
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PCBs are either oily liquids or solids that are colorless to light yellow. Some 
PCBs can exist as a vapor in air. PCBs have no known smell or taste. Many 
commercial PCB mixtures are known in the U.S. by the trade name Aroclor. 
Exposure to PCBs causes eye irritation, chloracne and liver toxicity. Arochlor 
1254 is a known animal carcinogen that may or may not cause cancer in humans. 
PCBs are readily absorbed through the skin. The OSHA PEL ranges from 0.5-1 
mg/m3. The ACGIH has also set TLVs between 0.5-1 mg/m3 based on its irritant 
effects and its ability to cause chloracne and liver damage.                                   
 
Polycyclic Aromatic Hydrocarbons (PAHS or SVOCs)- 

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 
such as tobacco or charbroiled meat. PAHs are regulated based on effects of 
respiratory tract and skin irritation as well as eye irritation and nervous system 
disturbances. Acute exposures cause difficulty in breathing, skin/eye irritation 
and burns. 
 
The Occupational Safety and Health Administration (OSHA) have 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 
workplace exposure for things that contain PAHs, such as coal, coal tar, and 
mineral oil. 
 
Pesticides 

A pesticide is a substance or mixture of substances intended to prevent, destroy, 
repel or mitigate any pest. The health effects of pesticides depend on the type of 
pesticide. Some such as organophosphates and carbamates, affect the nervous 
system. Others may irritate the skin or eyes. Other may affect the hormone or 
endocrine system in the body. EPA human health risk assessments for many 
pesticides are available at http://cfpub.epa.gov/oppref/rereg/status.cfm. 
  
Arsenic 

Arsenic is a naturally occurring element combined with oxygen, chlorine and 
sulfur to form inorganic arsenic compounds. Overexposure to arsenic may cause 
vomiting, ulceration of the nasal septum, hoarse voice, sore throat, numbness in 
extremities, respiratory irritation, and skin/eye irritation. The EPA has set limits 
on the amount of arsenic that industrial sources can release to the environment 
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and has restricted or cancelled many of the uses of arsenic in pesticides. EPA has 
set a limit of 0.01 parts per million (ppm) for arsenic in drinking water.  
The Occupational Safety and Health Administration (OSHA) have set a 
permissible exposure limit (PEL) of 10 micrograms of arsenic per cubic meter of 
workplace air (10 µg/m³) for 8 hour shifts and 40 hour work weeks. 
 
Mercury 

Mercury occurs naturally in the environment and exists in several forms. 
Overexposure may cause headache, drowsiness or insomnia, weakness, and pink 
skin on hands and feet. OSHA regulates levels of mercury in the workplace.  It 
has set limits of 0.1 milligrams of mercury per cubic meter of air (mg/m³) for 
organic mercury and 0.05 mg/m³ for metallic mercury vapor in workplace air to 
protect workers during an 8-hour shift and a 40-hour workweek. NIOSH 
recommends that the amount of metallic mercury vapor in workplace air be 
limited to an average level of 0.05 mg/m³ during a 10-hour work shift.  

 
3.4.3 First Aid 

 
If soil comes in contact with the eyes immediately wash the eyes with large 
amounts of water, occasionally lifting the lower and upper lids.  Contact lenses 
should not be worn but can be protected by safety glasses/goggles.  If lead 
contaminated soil comes in contact with the skin, wash the skin with soap and 
water prior to leaving the site.  If a person breathes in large amounts of dust, 
move the exposed person to fresh air at once.  If contaminated soil has been 
swallowed, get medical attention immediately (NIOSH, 1987). 
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4.0 PERSONNEL TRAINING REQUIREMENTS 
 

Consistent with OSHA 29 CFR 1910.120 regulation covering Hazardous Waste Operations and 
Emergency Response, all site personnel are required to be trained in accordance with the 
standard.  At a minimum, all personnel are required to be trained to recognize the hazards on-
site, the provisions of this HASP, and the responsible personnel. The SHSO at the site pre-entry 
briefing(s) or periodic site briefings will discuss this plan. 
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5.0  PERSONNEL PROTECTIVE EQUIPMENT TO BE USED 
 

This section describes the general requirements of the EPA designated Levels of Protection (A 
through D), and the specific levels of protection required for each task at the Site. 
 
5.1 Levels of Protection 

 
Personnel will wear the appropriate protective equipment when response activities 
involve known or suspected atmospheric contamination, vapors, gases, or particulates 
may be generated by site activities, or when direct contact with skin-affecting 
substances may occur.  Full facepiece respirators protect lungs, gastrointestinal tract, 
and eyes against airborne toxicants.  Chemical-resistant clothing protects the skin from 
contact with skin-destructive and absorbable chemicals. 
 
The specific levels of protection and necessary components for each have been divided 
into four categories according to the degrees of protection afforded: 
 
Level A: Should be worn when the highest level of respiratory, skin, and eye protection 

is needed. 
 
Level B: Should be worn when the highest level of respiratory protection is needed, 

but a lesser level of skin protection.  Level B is the primary level of choice 
when encountering unknown environments. 

Level C: Should be worn when the criteria for using air-purifying respirators are met, 
and a lesser level of skin protection is needed. 

 
Level D: Should be worn only as a work uniform and not in any area with respiratory 

or skin hazards.  It provides minimal protection against chemical hazards. 
 
Modifications of these levels are permitted, and routinely employed during site work 
activities to maximize efficiency.  For example, Level C respiratory protection and Level D 
skin protection may be required for a given task.  Likewise the type of chemical protective 
ensemble (i.e., material, format) will depend upon contaminants and degrees of contact. 
 
The Level of Protection selected is based upon the following: 
 
• Type and measured concentration of the chemical substance in the ambient 

atmosphere and its toxicity. 
• Potential for exposure to substances in air, liquids, or other direct contact with 

material due to work being done. 
• Knowledge of chemicals on-site along with properties such as toxicity, route of 

exposure, and contaminant matrix. 
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In situations where the type of chemical, concentration, and possibilities of contact are 
not known, the appropriate Level of Protection must be selected based on professional 
experience and judgment until the hazards can be better identified. 

 
5.2 Level D Personnel Protective Equipment: 
 

• Disposable TyvekR coveralls (as needed) 
• Disposable Nitrile Exam gloves (as needed) 
• Disposable TyvekR booties (as needed) 
• Steel-tipped work boots 
• Safety glasses 
• Hard hat 
• 3M N95 Dust Masks with Exhalation Valves (if needed) 

 
5.3 Reassessment of Protection Program 

 
The Level of Protection provided by PPE selection shall be upgraded or downgraded 
based upon changes in site conditions or investigation findings.  When a significant 
change occurs, the hazards should be reassessed.  Some indicators of the need for 
reassessment are: 
 
• Commencement of a new work phase.  
• Change in job tasks during a work phase. 
• Change of season/weather  
• When temperature extremes or individual medical considerations limit the 

effectiveness of PPE. 
• Change in work scope, which affects the degree of contact with contaminants. 

 
5.4 Work Mission Duration 

 
Before the workers actually begin work in their PPE ensembles, the anticipated duration 
of the work mission will be established.  Several factors limit mission length, including: 
 
• Air supply consumption (SCBA use)-Not Applicable. 
• Suit/Ensemble permeation and penetration rates for chemicals-Not Applicable. 
• Ambient temperature and weather conditions (heat stress/cold stress). 
• Capacity of personnel to work in PPE. 

 
5.5 Personal Protective Equipment Recommended for Site 

 
  The following specific clothing materials are recommended for the site: 
 

A. Soil Sampling – Level D 
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Site activities will require PPE as follows: hardhat, disposable TyvekR coveralls (if 
needed), disposable TyvekR booties (if needed), safety glasses and chemical resistant 
gloves. Particulate respirator-3M N95 Dust Masks with exhalation valves will be 
available.  
 

5.6 SOP for Personal Protective Equipment 
 

Proper inspection of PPE features several sequences of inspection depending upon 
specific articles of PPE and it’s frequency of use.  The different levels of inspection are 
as follows: 
 
• Inspection and operation testing of equipment received from the factory or 

distributor.   
• Inspection of equipment as it is issued to workers.   
• Inspection after use or training and prior to maintenance. 
• Periodic inspection of stored equipment.  
• Periodic inspection when a question arises concerning the appropriateness of the 

selected equipment, or when problems with similar equipment arise.  
• The primary inspection of the PPE in use for activities at the Site will occur prior to 

immediate use and will be conducted by the user.  This ensures that the specific 
device or article has been checked-out by the user and that the user is familiar with 
its use. 

 
TABLE 5.1 

SAMPLE PPE INSPECTION CHECKLIST 
 
CLOTHING 

Before use: 
 
• Determine that the clothing material is correct for the specified task at hand. 
• Visually inspect for: 

- Imperfect seams 
- Non-uniform coatings 
- Tears 
- Malfunctioning closures 

• Hold up to light and check for pinholes. 
• Flex product: 

- Observe for cracks 
- Observe for other signs of shelf deterioration 

• If the product has been used previously, inspect inside and out for signs of chemical 
attack: 
- Discoloration 
- Swelling 
- Stiffness 
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During the work task: 
 
• Evidence of chemical attack such as discoloration, swelling, stiffening, and 

softening.  Keep in mind, however, that chemical permeation can occur without any 
visible effects. 

• Closure failure. 
• Tears. 
• Punctures. 
• Seam Discontinuities. 

 
GLOVES 

Before use: 
 
• Visually inspect for: 

- Imperfect seams 
- Tears 
- Non-uniform coating 
- Pressurize glove with air; listen for pinhole leaks. 
 
 

5.7 Specific Levels of Protection Planned for the Site 
 

The following levels of protection will be utilized during activities at the Site: 
 
• Level D 
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6.0 FREQUENCY AND TYPES OF AIR MONITORING/SAMPLING 
 

This section explains the general concepts of an air-monitoring program and specifies the 
surveillance activities that will take place during project completion at the Site. 
 
The purpose of air monitoring is to identify and quantify airborne contaminants in order to 
verify and determine the level of worker protection needed.  Initial screening for identification 
is often qualitative, i.e., the contaminant, or the class to which it belongs, is demonstrated to be 
present, but the determination of its concentration (quantification) must await subsequent 
testing.  Two principal approaches are available for identifying and/or quantifying airborne 
contaminants: 
 

• The on-site use of direct-reading instruments. 
• Laboratory analysis of air samples obtained by a gas-sampling bag, collection media 

(i.e., filter, sorbent) and/or wet-contaminant collection methods. 
 

6.1 Direct-Reading Monitoring Instruments 
 

Unlike air sampling devices, which are used to collect samples for subsequent analysis 
in a laboratory, direct-reading instruments provide information at the time of sampling, 
enabling rapid decision-making.  Data obtained from the real-time monitors are used to 
assure proper selection of personnel protection equipment, engineering controls, and 
work practices.  Overall, the instruments provide the user the capability to determine if 
site personnel are being exposed to concentrations that exceed exposure limits or action 
levels for specific hazardous materials. 
 
Of significant importance, especially during initial entries, is the potential for IDLH 
conditions or oxygen deficient atmospheres.  Real-time monitors can be useful in 
identifying any IDLH conditions, toxic levels of airborne contaminants, flammable 
atmospheres, or radioactive hazards.  Periodic monitoring of conditions is critical, 
especially, as exposures may have increased since initial monitoring or if new site 
activities have commenced. 

 
6.2 Site Air Monitoring and Sampling Program 
 

A. Air Monitoring Instruments 
 

• Organic Vapor Monitoring 
 

  Instrument :Photoionization Detector (PID) with for use during all intrusive activities  
  (10.6       Ev lamp). 

 
   Instrument: Detector Tubes – for measuring benzene and vinyl chloride concentrations. 
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Monitoring for organic vapors will be conducted in the breathing zone of employees 
using a PID during intrusive activities.  Refer to Table 6.1 for total volatile organic 
vapor and benzene action levels. 

 
• Combustible Gas Monitoring 

 
  Instrument: Combustible Gas Indicator (CGI)/ Oxygen Meter 
 

Continuous air monitoring with a CGI/Oxygen meter will be conducted in areas where 
flammable vapors or gases are suspected.  All work activities must stop where the 
monitor indicates the concentration of flammable vapors exceeds ten percent of the 
lower flammable limit (LEL) at a location with a potential ignition source.  The area 
must be ventilated to reduce the concentration to below ten percent of the LEL. 

 
•  Dust Monitoring 

 
   Instrument: TSI DustTrak Model 8520 (or equivalent) 
 

Continuous dust monitoring during all site activities will be conducted. Dust mitigation 
must be employed should readings exceed 10 mg/m3. 

 
• Calibration and Record keeping 

 
Equipment used will be calibrated in accordance with the manufacturers’ specifications.  
The PID and CGI will be calibration checked before and after use under approximately 
the same conditions at which the instrument will be used.  Calibration information will 
be kept in the field notebook or instrument log.  The date, time, location, instrument 
serial number, calibration gas and concentration, will be noted. 

 
B. Action Levels  
  

TABLE 6.1 
SITE AIR MONITORING AND SAMPLING PROGRAM SUMMARY 

Instrument Action Level Action 
PID (10.6 ev) Continuous readings to 9ppm  Remain in level D PPE. 

PID Continuous reading of 10 to 100 ppm 
above background  

Level D PPE but screen with Drager detection 
tube for benzene.  If benzene detected >1 ppm 
upgrade to Level C and wear an organic vapor 
(OV) cartridge/air-purifying respirator (APR). 
Investigate source. 

PID Continuous reading over 100 ppm 
background 

Stop Work. Reevaluate work conditions and 
procedures, Contact SHSO prior to continuing 
for authorization. 

Drager Tubes:  1- 10 ppm Upgrade PPE to level C with OV/APR. 
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Benzene 

Drager Tubes: 
Benzene 

>10 ppm Stop Work .  Reevaluate work conditions and 
procedures.  Contact SHSO prior to continuing 
for authorization. 

Combustible 
Gas Indicator 

Continuous reading of 0% to 1% 
lower explosive level (LEL). 

Remain in level D PPE.  If no benzene present, 
assume source is methane.  Continuously 
monitoring LEL. 

Combustible 
Gas Indicator 

Continuous  reading of 1% to 10% 
LEL 

Level D unless benzene is present.  Investigate 
source and ventilate, if possible.  SHSO may 
require upgrade to Level C PPE.  

Combustible 
Gas Indicator 

Continuous  reading > 10% LEL Stop Work. Evacuate work area and ventilate 
source of combustible gas, if possible, Contact 
SHSO prior to continuing for authorization. 

Dust Monitor Continuous reading >10.0 mg/m3 Suppress by spraying the dusty area with water. 
Notes: PEL = Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit 
  REL = National Institute of Occupational Safety and Health (NIOSH) Recommended Exposure Limit 
  TLV = American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value 

 
C. Reporting Format 

• Air Monitoring Log 
 

6.3 Site Ambient Air Sampling 
 

A. Sampling Criteria 
A site ambient air sampling program will be considered if the following criteria 

are met: 
1. Meteorological conditions  
2. Health and safety observations  
3. Particulate levels are two to three times above background. 
4. Site specific activities  
5. Site activity increases airborne contaminant(s) exposure potential. 
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7.0 SITE CONTROL MEASURES 
 

The following section defines measures and procedures for maintaining site control.  Site 
control is an essential component in the implementation of the site health and safety program. 
 
7.1 Buddy System 

 
During all Level B, C or D activities or when some conditions present a risk to 
personnel, the implementation of a buddy system is recommended if not mandatory.  A 
buddy system requires at least two (2) people to work as a team, each looking out for 
each other.  Table 8.1 lists those tasks, which require a buddy system and any additional 
site control requirements.  

 
TABLE 7.1 

PERSONNEL REQUIREMENTS 
Task Control Measures 

Soil Sampling Line of sight, buddy system 
  

 
7.2 Site Communications Plan 

 
Successful communications between field teams and personnel in the support zone is 
essential.  The following communications systems will be available during activities at 
the Site. 
• Hand Signals 
• Direct Vocal Communication 
• For hand signal communications, the following definitions will apply during 

activities at the Site: 
  

TABLE 7.2 
HAND SIGNAL DEFINITIONS 

Signal Definition 
Hands clutching throat Out of air/cannot breath 
Hands on top of head Need assistance 
Thumbs up OK/I am all right/I understand 
Thumbs down No/Negative 
Arms waving upright Send backup support 
Grip partners wrist Exit area immediately 

 
7.3 Work Zone Definition  

 
The three general work zones established at the Site are the Exclusion Zone, 
Contamination Reduction Zone, and Support Zone. One of the basic elements of 
effective site soil remediation activities is the delineation of work zones. The purpose of 
establishing work zones is to:  
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• Reduce the accidental spread of hazardous substances by workers or equipment 
from the contaminated areas to the clean areas;  

• Confine work activities to the appropriate areas, thereby minimizing the likelihood 
of accidental exposures;  

• Facilitate the location and evacuation of personnel in case of an emergency; and  
• Prevent unauthorized personnel from entering controlled areas.  

 
Although a site may be divided into as many zones as necessary to ensure minimal 
employee exposure to hazardous substances, this plan uses the three most frequently 
identified zones in similar projects. These zones are the Exclusion Zone, the 
Decontamination Zone, and the Support Zone (sometimes referred to by others as the 
“clean zone”). Movement of personnel and equipment between these zones should be 
minimized and restricted to specific access control points to minimize the spreading of 
contamination, if encountered.  

 
7.3.1  Exclusion Zone  

 
The Exclusion Zone is the area where contamination is either known or expected 
to occur and where the greatest potential for exposure exists. No contamination 
is actually known to exist on this site.  Therefore, the following protective 
measures will be taken in the Exclusion Zone.  
 
Unprotected onlookers will be restricted from suspicious pre-screened soils 
requiring sampling such that they are 25 feet upwind or 50 feet downwind of 
excavation or drilling activities.  
 
Those conducting activities and sampling in the Exclusion Zone will wear the 
applicable Personal Protective Equipment (PPE). The actions to be taken and 
PPE to be worn in the Exclusion Zone if VOCs are determined with the PID to 
be above background are described in Section 6 and Table 6.1.  

  
7.3.2  Decontamination Zone 
 

A Decontamination Zone will be established between the Exclusion Zone and 
the Support Zone, and will include the personnel, equipment and supplies that 
are needed to decontaminate equipment and personnel. The size will be selected 
by the SHSO to be sufficient to conduct the necessary decontamination 
activities. Personnel and equipment in the Exclusion Zone must pass through 
this zone before leaving or entering the Support Zone. This zone should always 
be established and maintained upwind of the Exclusion Zone.  

 
 
 

 



            10504-10524 Flatlands Avenue 
                                                                     Brooklyn, New York, 
    OER Project # 12EHAZ452K 
 

 
J.R. Holzmacher P.E., LLC          Page 20 
Consulting Engineers    

7.3.3  Support Zone  
 

The Support Zone will surround the Decontamination Zone and the Exclusion 
Zone. Break areas, operational direction and support facilities will be located in 
this area. Eating, smoking and drinking will be allowed only in this area.  
 

7.4 Nearest Medical Assistance 
 

Figure 7.1 shows a map of the route to the Brookdale University Hospital and Medical 
Center (718) 240-5000 , One Brookdale Plaza, Brooklyn, NY 11212 , which is the 
nearest hospital that can provide emergency care for individuals who may experience an 
injury or exposure on site. The route to the hospital will be verified by the SHSO, and 
will be familiar to all site personnel. 
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FIGURE 7.1 

        Directions         Distance 
 

 
Total Est. Time: 2.1 mi – about 8 mins 

 
Start: 

 
Start at 10504 Flatlands Ave, Brooklyn, NY 11236 

 
End: 

Brookdale University Hospital and Medical Center  
(718) 240-5000  

One Brookdale Plaza, Brooklyn, NY 11212  
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7.5 Safe Work Practices 
 

Table 7.3 provides a list of standing orders for the Exclusion Zone. 
Table 7.4 provides a list of standing orders for the Decontamination Zone. 
 

7.6 Emergency Alarm Procedures 
 

The warning signals described in Section 9.4 “Evacuation Routes and Procedures,” will 
be deployed in the event of an emergency.  Communication signals will also be used 
according to Section 7.2. 

 
TABLE 7.3 

STANDING ORDERS FOR EXCLUSION ZONE 
 
 

• No smoking, eating, or drinking in this zone. 
• No horseplay. 
• No matches or lighters in this zone. 
• Check-in on entrance to this zone. 
• Check-out on exit from this zone. 
• Implement the communications system. 
• Line of sight must be in position. 
• Wear the appropriate level of protection as defined in the HASP. 

 
 

TABLE 7.4 
STANDING ORDERS FOR CONTAMINATION REDUCTION ZONE 

 
• No smoking, eating, or drinking in this zone. 
• No horseplay. 
• No matches or lighters in this zone. 
• Wear the appropriate level of protection. 
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8.0 DECONTAMINATION PLAN 
 

Consistent with the levels of protection required, the decontamination table(s) provides a step-
by-step representation of the personnel decontamination process.  These procedures should be 
modified to suit site conditions and protective ensembles in use. 
 

8.1 Standard Operating Procedures 
 

Decontamination involves the orderly controlled removal of contaminants.  Standard 
decontamination sequences are presented in Table 8.1.  All site personnel should 
minimize contact with contaminants in order to minimize the need for extensive 
decontamination. Personnel shall clean on-site as much gross contamination from 
clothing and equipment, as possible. 
 

8.2 Levels of Decontamination Protection Required for Personnel 
 

The levels of protection required for personnel assisting with decontamination will be 
Level D.  The SHSO is responsible for monitoring decontamination procedures and 
determining their effectiveness. 
 

8.3 Equipment Decontamination 
 

Sampling equipment will be dedicated to each sample as practicable.  Appendix A is the 
decontamination protocol for equipment. After on-site decontamination, non-disposable 
materials, such as gloves and booties, will be placed in plastic bags and for proper 
disposal off site. 
 

8.4 Disposition of Decontamination Wastes 
 
Contaminated disposable materials will be left in a secured condition on-site. 

 
TABLE 8.1 

LEVEL D DECONTAMINATION STEPS 
Step 1 Remove outer garments (i.e., coveralls) and boots 
Step 2 Remove gloves 
Step 3 Wash hands and face 

 
 
 



            10504-10524 Flatlands Avenue 
                                                                     Brooklyn, New York, 
    OER Project # 12EHAZ452K 
 

 
J.R. Holzmacher P.E., LLC          Page 24 
Consulting Engineers    

9.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 
 

This section describes contingencies and emergency planning procedures to be implemented at 
the Site.  This plan is compatible with local, state and federal disaster and emergency 
management plans, as appropriate. 
 
9.1 Pre-Emergency Planning 
 

During the site briefing held periodically/daily, all employees will be trained in and 
reminded of provisions of the emergency response plan, communication systems, and 
evacuation routes.  Table 9.1 identifies potential hazards associated with site activities, 
along with the available emergency prevention/control equipment and its location.  The 
plan will be reviewed and revised, if necessary, on a regular basis by the SHSO.  This 
will ensure that the plan is adequate and consistent with prevailing site conditions. 
 

TABLE 9.1 
EMERGENCY RECOGNITION/CONTROL MEASURES 

HAZARD PREVENTION/CONTROL LOCATION 
Fire/Explosion Fire Extinguisher 

 
Site Trailer and Heavy Equipt. 
mounted 

Spill Sorbent Materials 
 

Not Applicable 

Air Release Evacuation Routes 
 

Not Applicable  

 
9.2 Personnel Roles and Lines of Authority 
 

The Site Supervisor has primary responsibility for responding to and correcting 
emergency situations.  This includes taking appropriate measures to ensure the safety of 
site personnel and the public.  Possible actions may involve evacuation of personnel 
from the site area, and evacuation of adjacent residents.  He/she is additionally 
responsible for ensuring that corrective measures have been implemented, appropriate 
authorities notified and follow-up reports completed.  The SHSO may be called upon to 
act on the behalf of the site supervisor, and will direct responses to any medical 
emergency. The individual contractor organizations are responsible for assisting the 
project manager in his/her mission within the parameters of their scope of work. 

 
The Site Supervisor is:  Heather Sonnenberg of JRH. 

 
9.3 Emergency Recognition/Prevention 

 
Table 3.1 provides a listing of chemical and physical hazards on-site. Additional 
potential hazards associated with site activities are listed in Table 9.1, along with the 
available emergency prevention/control equipment and its location. Personnel will be 
familiar with techniques of hazard recognition from preassignment training and site-
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specific briefings.  The SHSO is responsible for ensuring that prevention devices and 
equipment are available to personnel. 

 
9.4 Evacuation Routes/Procedures 
 

 In the event of an emergency which necessitates an evacuation of the site, the following 
alarm procedures will be implemented: 

 
• Insure that a predetermined location is identified off-site in case of an emergency, so 

that all personnel can be accounted for. 
 

• Personnel will be expected to proceed to the closest site exit with their buddy, and 
mobilize to the safe distance area associated with the evacuation route.  Personnel 
will remain at that area until the re-entry alarm is sounded or an authorized 
individual provides further instructions. 

 
9.5 Emergency Contact/Notification System 
 

The following list provides names and telephone numbers for emergency contact 
personnel.  In the event of a medical emergency, personnel will take direction from the 
SHSO and notify the appropriate emergency organization(s).  In the event of a fire or 
spill, the site supervisor will notify the appropriate local, state and federal agencies. 

 
 

TABLE 9.2 
List of Emergency Contacts 

Organization Contact Telephone 
Police NYCPD 911 

Fire NYCFD 911 
Hospital  Brookdale University Hospital and 

Medical Center 
(718) 240-5000  

EPA Emergency Response Team  800-424-8802 
NYSDEC Spill Hotline 800-457-7362 
National Response Center  800-424-8802 
Center for Disease Control  404-488-4100 
Chemtrec  800-424-9555 

 
9.6 Emergency Medical Treatment Procedures 
 

Any person who becomes ill or injured in the Exclusion Zone must be decontaminated 
to the maximum extent possible.  If the injury or illness is minor, full decontamination 
should be completed and first aid administered prior to transport.  If the patient’s 
condition is serious, at least partial decontamination should be completed (i.e., complete 
disrobing of the victim and redressing in clean coveralls or wrapping in a blanket.)  First 
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aid should be administered while awaiting an ambulance or paramedics.  All injuries 
and illnesses must immediately be reported to the Site Supervisor. 
 
Any person being transported to a clinic or hospital for treatment should take with them 
information on the chemical(s) they have been exposed to at the site.  This information 
is included in Table 3.1. 
 
Any vehicle used to transport contaminated personnel will be treated and cleaned as 
necessary. 
 

9.7 Fires or Explosion  
 
 In the event of a fire or explosion, the local fire department should be summoned 

immediately.  Upon their arrival, the project manager or designated alternate will advise 
the fire commander of the location, nature, and identification of the hazardous materials 
on site. 

 
If it is safe to do so, site personnel may: 
 
• Use fire fighting equipment available on site to control or extinguish the fire; and, 
• Remove or isolate flammable or other hazardous materials, which may contribute to 

the fire. 
 

9.8 Spill or Leaks  
 
 In the event of a spill or a leak from excavation or drilling equipment, including 
 containers, site personnel will: 

• Inform their supervisor immediately; 
• Locate the source of the spillage and stop the flow if it can be done safely; and, 
• Begin containment and recovery of the spilled materials. 

 
9.9 Emergency Equipment/Facilities 
 

The following emergency equipment/facilities will be utilized on-site. 
 

TABLE 9.3 
LIST OF EMERGENCY EQUIPMENT/FACILITIES 

List of Emergency Equipment/Facilities Storage Location 
First Aid Kit Support Zone 
Fire Extinguisher Support Zone 
Spill Kits Support Zone 
Berm Materials Support Zone 
Eye Wash Support Zone 
Real Time Air Equipment Exclusion Zone 
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APPENDIX A 
 

STANDARD OPERATING PROCEDURES  
 

EQUIPMENT CLEANING AND DECONTAMINATION PROCEDURES 
 
Summary  
 
Equipment, tools, materials, etc. used in the excavation/remediation and collection of samples at the 
site must be properly prepared and cleaned/decontaminated during and after each sampling event. The 
degree of cleaning/decontamination will be dependent upon site conditions and the nature and type of 
contamination, if present, the intent and goal(s) of the remediation, and data quality objectives, as well 
as other site-specific requirements. The importance of this action must be impressed upon the sampling 
team and those assisting the team, such as a backhoe or drill rig operator.  
 
Procedure  
 
1. Heavy Equipment Decontamination  
 

All equipment, tools and materials associated with sampling events must be cleaned or 
decontaminated prior to usage. Items such as drill rigs, auger flights, trackhoes, and backhoes all 
present potential sources of contamination to environmental samples. Therefore, all heavy 
equipment utilized at a site must undergo the following decontamination procedures:  

 
• the equipment will first be high pressure, hot washed or steam-cleaned with potable  
  water; and,  
• the equipment will be rinsed thoroughly with potable water.  
 

Contain, collect and dispose of all decontamination fluids in accordance with site/project-   specific 
requirements. The bucket of trackhoes and backhoes may be cleaned over the excavation allowing 
high pressure decontamination washwater to return to the excavation.  
 

2. Cleaning of Field Sampling Equipment  
 

All equipment and tools used to collect samples for chemical analyses, including spatulas, spoons, 
scoops, trowels, split-spoons, augers, etc. will be decontaminated using the following procedures:  

• non-phosphate detergent wash;  
• potable water or distilled/deionized water rinse; and  
• air or oven-dry.  
  

If the equipment, listed above, is to be stored for future use, allow to dry and then wrap in aluminum 
foil (shiny-side out) or seal in plastic bags. Collect or dispose of all decontamination fluids in 
accordance with site/project-specific requirements.  
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 3. Personal Clothing Decontamination  
 

All footwear worn in and around a contamination area will be washed down using soap and water to 
remove any soil or oily residue remnants. If disposable gloves, booties or suits (such as Tyvek® 
suits) are worn, these suits or booties are to be removed and disposed of in a designated 55-gallon 
drum on site for future disposal. Any other clothing that comes in contact with contaminated soil 
should not be worn more than 24-hours and should be washed prior to wearing again.  
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MERC URY MSDS

MATERIAL SAFETY DATA SHEET
Pre pa re d  to U .S. OSH A, C MA, ANSI a nd  Ca na dia n WH MIS Sta n da rd s 

PART I Wh at  is th e mat erial an d wha t d o I  n eed  to  know in  a n e mer ge ncy?

1.  PRODUC T IDE NTIFICATION 

TRADE NAME ( AS LABEL ED) : MERCURY
CHEM ICAL NAM E/CLASS: Me rcury; Ele men t
SYNO NYM S: Co lloid al Me rcu ry,  Quick Silver ; Liq uid  Silver; 

NCI- C60 399 ; Hyd rar gyrum 
PRODUCT  USE: Va riety of  indu str ia l, ana lytical,  and resea rch 

ap plica tio ns.
SUPPLIER/M ANUFACTURER'S NAME: BETHLEHEM APPARATUS COM PANY
ADDRESS: 89 0 Fro nt St ree t

He llert own , PA  18 05 5
EM ERGENCY PHONE: 61 0- 838 -70 34 
BUSI NESS PHO NE: 61 0- 838 -70 34 
DATE OF  PREPARATIO N: Ma y 20,  19 97 
DATE OF  REVI SIO N: Ma y 2, 200 0

2.  COMPOS ITION  and INFORMATION  ON  INGR EDIEN TS
C HEMICAL N AME C AS # %w/w EXPOSUR E LIMITS IN AIR 

ACG IH -TLV O SH A- PEL O TH ER 

TWA STEL TWA STEL IDLH

mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3

Mer cury 

Expos ur e limits  are
for  Mer c ur y,
Inorganic
C ompounds

7439- 97- 6 100 0.025, ( sk in) 
A4 (N ot

C lass ifiable
as a Human
C ar cinogen)

N E Mer cury 
Vapor : 0.5,

Skin;
( Vacated

1989 PEL)

0.1 ( ceiling) 

N on-alk y l Mer cury 
C ompounds: 0.1

C eiling, s kin
( Vacated 1989

PEL)

10 N IO SH  R EL:
STEL = 0.1 ( c eiling,

s kin) 

D FG  MAKs :
TWA = 0.1
PEAK = 10•MAK 30

min., momentary 
v alue

C ar cinogen: EPA-D ;
IAR C- 3, TLV- A4

N E = Not Establis hed.  See Sec tion 16 for D efinitions of Ter ms  U sed.

NOTE:  ALL WHMIS required infor mation is inc luded in appropr iate sec tions bas ed on the AN SI Z400.1- 1998 format. This product has been classified in
accordance with the hazard criteria of the CPR and the MSDS contains all the information required by the CPR.
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3.  HAZARD  IDEN TIFIC ATION

EMER GEN CY OVERVIEW :  Mer cu r y is  a silv e r- wh ite , od o rles s , he av y  liq u id .  Me rc ur y  is hig hly tox ic , irr ita ting , a nd 
c au se s s en sitiz atio n  a nd  ne ur olo gica l s ympto ms .  Th e pr ima ry  he alth  ha za r d as so c ia te d  w ith o ve re x po su re  to  th is  p ro d uc t
is th e p oten tia l fo r  irr ita tion  of s k in , ey e s, o r  o th er  co nta mina te d  tis s ue s.  Mer cu r y ca us e s se v er e, a d ve rs e  h ea lth  e ffe cts
a fter  c h ro nic  e xp os u re  to  low  v a po r lev els; emer g en cy  r e sp on s e effo r ts  mu st b e d ir ec ted  to r emov a l of a ll tr a ce s of th is 
p ro du ct.  Me r cu ry  is  n ot flamma b le , a nd  is r elative ly  s tab le  (tho ug h  it c an  r ea c t with ma ny  me ta ls to  fo rm a malga ms ) .
Eme rg en c y re s po nd er s  mus t w ea r the  p e rs on al pr ote ctiv e e qu ip men t su ita ble  for  th e situa tion  to  w h ic h th e y ar e 
r es po nd ing .

SYMPTOMS O F O VER- EXPOSUR E BY RO U TE O F EXPOSU RE:  Th e
mos t sig nific an t ro u te s o f oc cu p atio n al o ve r -e xp o su re  a r e in h alatio n  a nd 
c on ta ct with  sk in  a n d ey e s.  Th e  s ymp to ms  o f o ve r -e xp os u re  to  Mer cu r y, v ia
r ou te  o f e xp o su re , a re  a s  follo w s:
INH AL ATION :  Lo ng - te rm ex po su r es  to  Mer cu r y va p or s pr e se nt a se ve r e
h ea lth h az ar d .  Whe n  inh a le d, Me rc ur y  w ill b e ra p id ly  d istrib uted  th ro ug h ou t
the  b od y .  Du ring  th is  time , Me r cu ry  will c r os s the  b lo o d- br a in  b ar r ie r, an d
b ec ome o xidiz ed  to the  H g (II)  o x id ation  s ta te.  The  o xid iz ed  sp ec ie s  o f
Mer cu ry  ca nn o t cr os s  the  bloo d- b ra in  ba rr ie r  a nd  th us  a c cu mu lates  in  the 
b ra in .  Me rc u ry  in o th er  or ga ns  is  r e mo ve d s lo wly  fro m the  b o dy  v ia  th e
k id ne ys .  Th e  a ve ra g e ha lf- time  fo r c le ar an c e of Me rc ur y  for  differ e nt p a rts
o f th e h uman  bo dy  is  a s follo ws : lun g : 1.7 d ay s; he ad : 2 1 da y s; k id n ey 
r eg io n: 64  d a ys ; ch e st: 4 3 da ys ; w ho le bo dy : 5 8 d ay s.
L on g- te r m in h alatio n  o ve r -e xp os u re s c an  lea d  to the  d ev e lo pme nt o f a  w id e 
v ar ie ty  of s y mp to ms , inc lud in g the  fo llow in g :  ex ce ss iv e  s aliva tion , g in g iv itis ,
a no re xia , ch ills, fe ve r, ca rd ia c  a bn o rmalities , a ne mia, dige s tive  p r ob le ms,
a bd omin a l pa ins , fr e qu en t u rina tio n, an  ina b ility  to ur ina te , d ia rr h ea ,
p er ip he r al n e ur op ath y (n u mb ne ss , w ea k ne ss , o r bu r ning  s e ns ation s in  th e
h an ds  o r  fee t), tre mor s ( es pe cia lly in th e h an ds , fin ge r s, e y elid s, lips ,
c he ek s, to ng u e, o r leg s) , a lter a tion  of ten d on  r e flex es , s lu r re d sp e ec h,
v is ua l d is tu r ba nc es , a nd  de afne s s.  Aller gic  r ea c tion s ( i.e. br ea th ing 
d ifficu lty ) may  a ls o  o cc u r in  s e ns itive  ind ividu a ls .
The  p rin cipa l tar ge t o rg a n as so c ia te d  w ith c hr on ic Me rc u ry  e x po su re s  v ia 
inh alation  is  the  c e ntra l n er vo u s sy s te m.  Suc h e xp os ur e s le a d to  th e
d ev elop men t o f “Ere thism” .  This  s yn d ro me  c o ns is ts of s u btle  or  d ra matic 
c ha ng es  in  b e ha vior  an d p er so na lity: de pr es s io n, fe ar fu lne ss , r es tle ss ne s s,
irr itab ility , timid ity , a nd  ind e cisio n.  Th e se  p s yc hic a nd  b e ha vior a l
c ha ra cte ristics  a re  ofte n  a cc omp an ie d  b y in s omnia , dr ow s in es s , he ad a ch e,
a nd  fatigu e.  In ad v an ce d  c as es , memo ry  los s , ha llu cina tio ns , a nd  me ntal de te rio ra tio n ma y o cc ur .
Ano th er , les s  c ommo n , sy n dr ome a ss oc iated  w ith  Me rc ur y o ve r- e xp os ur e  is “ Ac ro dy n ia ”.  Sympto ms  o f this s yn dr o me 
inc lu de  a pin k co lo r  to the  e xtr emities , ap a th y, fe ve r, kidn e y pr ob lems, se ns itivity  to  lig h t, g e ne ra liz ed  e d ema, a n d a p ainful
s ca ling  of th e sk in  of th e ha nd s  a nd  fe et.  Othe r  s ympto ms  o f c hr on ic ov e r- ex po s ur e to Me rc u ry  c a n in clu de  lo os en in g  o f the 
tee th , infla mma tion  of th e mu co u s me mbr an es , a  d a rk  b lu e  lin e  a pp ea r in g a lo ng  g ing iv a l ma rg ins , a bn or ma l b lu s hing ,
e xc es siv e sw e atin g, an d r as he s.  Rep r od uc tiv e effec ts , s ex ua l d is or d er s, an d imp oten c e ma y a ls o d ev elop  in  th e ev en t o f
Mer cu ry  ov er - ex po su r e.
Sho rt-te rm o v er -e xp o su re s  to hig h co n ce ntra tio ns  of mer c ur y v ap or s c an  le ad  to b re ath in g difficu lty , co u gh in g , ac ute ,
c he mica l p ne u mo nia, an d p ulmo na r y ed e ma  ( a p oten tia lly fatal ac cu mu latio n  o f flu id  in  the  lu ng s) .  De pe n ding  on  the 
c on ce ntr atio n  o f ov e r- ex p os ur e, ca rd iac  a bn o rmalities , d amag e  to th e  k id n ey , liv er  o r  n er ve s  a nd  effe cts  o n the  b ra in ma y 
o cc ur .
If th is  pr od u ct is h ea te d , an d e xp os u re  to Mer cu r y fu me s  o cc u rs , “Me ta l Fume Fe v er ” may  d ev e lo p.  This s yn dr o me  is a  flu - 
lik e illne ss  wh ic h o cc ur s  w he n metal ox id es  be lo w  1 .5  micr on s  in siz e ar e  inh ale d.  Symptoms  o f this sy n dr ome  may  d e ve lo p 
4 -1 2 ho u rs  a fte r ex p os ur e  a nd  b e gin w ith th e  o ns e t of th ir st, metallic  ta ste in  th e mou th , a nd  s y mp to ms  of Me rc ur y p oiso n in g
a s de sc r ib ed  ab ov e.  All sy mp to ms ge n er ally  su bs ide  w ith in  2 4 -3 6 ho u rs  a fte r th e  o ve r -e xp os u re  e n ds .
C ON TACT WITH  SKIN  o r  EYES:  Me rc u ry  c a n be  ir rita tin g to  co nta mina te d  s kin  a nd  e y es .  Sy mp to ms of sk in  e x po su r e ca n
inc lu de  re dn e ss , dr y  s kin , an d p ain.  Pro lo n ge d c on ta ct ma y lea d to  ulce r atio n o f th e  s kin.  Alle rg ic  r e ac tio ns  ( i.e . ra s he s,
w elts ) may  o c cu r in  se ns itive  in divid ua ls .  De rma titis ( re dn e ss  a nd  in fla mmatio n  o f the  s kin ) ma y  o cc ur  afte r  r ep ea ted  s k in 
e xp os ur e s.  Symptoms  o f e ye  e xp o su re  ca n in c lu de  re dn es s , pa in, a nd  wa te r y ey es .  A s ymptom of Me rc ur y e xp os u re  is
d is co lo r atio n  o f th e  len s  o f th e  e ye s .

HEALTH

FLAMMABILITY

REACTIVITY

PROTECTIVE EQUIPMENT

3

0

0

EYES RESPIRATORY HANDS BODY

(BLUE)

(RED)

(YELLOW)

For a variety of applications involving elemental Mercury.

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

X

      See
  Section 8

     See
 Section 8

See Section 16 for Definition of Ratings
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3.  HAZARD  IDEN TIFIC ATION (C ontinued)
SKIN ABSOR PTION :  Sk in  ab so r ptio n is a s ig nific an t r ou te  o f p ote ntia l o ve r- e xp os ur e  to Mer cu ry .  Cu r re ntly , n o q ua ntita tive 
e stimate s of th e ra te of pe ne tr a tion  ar e av a ilab le.  Sy mptoms  o f su c h ov e r- ex po s ur e w ou ld  in clud e  r ed ne s s an d  irr ita tion  of
the  c on tamin a te d ar e a, a s  w ell a s th e  d ev elo pmen t o f sy mptoms  d es cr ibe d for  “ In h alation ”.
ING ESTIO N:  In ge s tion  is  n ot an tic ip ated  to  b e  a  s ig n ific a nt r ou te of oc cu pa tio na l o ve r- e xp os u re .  If Mer c ur y is  sw allow ed ,
s ymptoms  o f s uc h ov e r- ex p os ur e c an  in clud e metallic  tas te in  mo uth, na us e a, v omiting , c en tr a l ne r vo us  s y stem effe cts , an d 
d amag e to th e  k id ne y s.  Metallic  mer c ur y is  no t u su ally  ab so r be d su fficie ntly  fr om th e ga str ointe stin al tr ac t to in d uc e a n
a cu te , tox ic  re sp on s e.  Damag e to th e  tis su e s of th e mo u th , thr oa t, es op h ag us , a nd  o the r tis su es  of the  dige s tive  s y stem
may  o cc u r. In ge stio n  may  be  fata l, d u e to  e ffe cts  o n ga s tr oin te stin a l sy s te m an d  k id n ey s.
INJ EC TIO N:  In je c tion  is  n ot an tic ip ated  to  b e  a  s ig n ific a nt r ou te of ov er -e x po su r e fo r this p ro du ct.  If Me rc ur y  is injec te d  ( i.e .
tho ug h a br as ion s an d  lac e ra tion s  o f the  s kin ), lo ca l re d ne ss  an d pa in will oc cu r .  Othe r sy mptoms  o f su c h ex p os ur e c an 
inc lu de  th e d ev elop men t o f embo lis ms  (Mer cu r y blo ck in g a  v ein  o r ar ter y) , malais e, c h es t pa in, a n d difficu lty  in br e athin g.
H EALTH EFFEC TS OR  R ISKS FRO M EXPOSUR E:  An Exp la n atio n in Lay  Ter ms.  Th e mos t s ev er e h ea lth  e ffec ts
a ss oc ia ted  w ith   Me r cu ry  ex po su r e ar e  r elate d to  lo ng -te rm e x po su re s  to v ap or s.  In the  e ve n t of ov er -e x po su r e, the 
follo win g sy mptoms may  b e  o bs er v ed :
A CU TE:  Me rc u ry  c a n be  ir rita tin g to  co nta mina te d  s kin  a nd  e y es .  Sh or t- ter m o ve r- ex p os ur e s to  h igh  c o nc en tr a tion s  o f
mer cu ry  va po r s ca n lea d to br ea thing  diffic u lty, co ug hin g, a c ute, a n d po ten tially fa tal lun g  d is o rd er s.  Dep e nd in g o n th e 
c on ce ntr atio n  o f in h alation  o ve r -e xp o su re , h ea rt pr ob le ms, d a ma ge  to  the  kidn ey , liv e r or  n e rv es  an d effec ts  on  the  br ain 
may  o cc u r.
C HR ON IC :  Lo ng - te rm ov er -e x po su r e ca n lea d to a wid e ra n ge  o f a dv er s e he alth effec ts .  An yo n e us in g  Mer c ur y mu s t pa y 
a tten tio n to  pe rs on a lity  ch an ge s , we igh t lo s s, s k in  o r g um d isc olor a tion s , stoma ch  p a in s, a n d oth er  s ig n s of Me rc ur y  o ve r -
e xp os ur e .  Gr ad ua lly  d ev e lo ping  sy nd r omes  ( “ Er eth is m”  a n d “Ac ro dy nia ”)  a r e in dic ativ e  o f po ten tia lly se v er e h ea lth
p ro blems . Me r cu ry  c a n ca u se  the  de ve lop me nt of a lle rg ic  re ac tio ns   (i.e. de rmatitis, ra sh es , b re a th in g d iffic ulty ) u po n
p ro lo ng e d or  re pe ate d ex p os ur es .  Re fer  to Sec tio n 11  ( Tox ic o lo gy  In fo rma tion ) for  a d dition a l da ta.
TAR GET O RG AN S:  ACU TE:  Sk in, e ye s , re s pira to r y sy s te m, c e ntra l n er vo u s sy s te m, b r ain.  CHR ON IC:  Skin, r e sp ir a to ry 
s ys te m, ce ntr al n er v ou s s ys te m, br ain , bloo d  s ys tem, kid ne ys , a nd  r e pr od u ctiv e s ys te m.

PART II Wh at  sh ould I d o if a h aza rd ous situ ation occur s?

4.  FIR ST-AID MEAS UR ES
C on ta min ated  in divid ua ls  mu st b e  tak e n fo r med ic a l atte n tion .  Re sc u er s s ho uld b e ta k en  for  me dic al a tte ntio n , if n e ce ss a ry .
Tak e a c op y o f la be l a nd  MSDS to  h ea lth  p ro fes sio na l with vic tim.
SKIN EXPOSUR E:  If Me rc ur y  c on ta min ate s th e s kin, immed ia tely be gin d ec on tamin ation  w ith  r un n in g w ater . Min imum
flu sh in g  is for  1 5 min ute s.  Re mov e e xp os ed  or  c o ntamin a te d c lo th in g , ta k in g ca r e no t to co n ta min ate ey e s.  The 
c on ta min ated  in divid ua l mus t se e k immed ia te  me dic al a tte ntio n .
EYE EXPO SU RE:  If Me rc ur y  c on ta min ate s th e e ye s, op en  th e vic tim' s e ye s w hile  u n de r g en tly r un nin g wa te r .  Us e
s ufficie nt fo rc e to  op en  ey elid s .  Ha ve  the  co nta mina te d  ind ividu al "r oll" ey es .  Min imum flus hin g is  fo r 15  minu tes .  Th e
c on ta min ated  in divid ua l mus t se e k immed ia te  me dic al a tte ntio n .
INH AL ATION :  If Me rc ur y  v ap or s  a re  in ha le d , re mov e vic tim to fr es h  a ir .  If n e ce ss a ry , us e  a rtificial re sp ira tion  to  s u pp or t v ital
fun ctio n s.  Remov e o r co v er  g ro s s co n ta mina tio n to av oid  e xp o su re  to  r es c ue rs . The  c o ntamin a te d ind iv id u al mu st s ee k 
immed ia te me d ic al a tte ntion .
ING ESTIO N: If Me r cu ry  is  s wa llo we d , CALL  PH YSICIAN  O R  POISON  C ON TRO L C EN TER FOR  MO ST C UR R EN T
INFOR MATIO N.  If pr o fe ss ion al a d vice  is  n ot av ailab le , ind uc e  v omiting .  Ha ve  v ictim rins e mou th  with  w a te r, or  d rin k
s ev er al cu pfu ls  o f w ater , if co n sc io u s.  Ne v er  in du ce  v o mitin g or  g ive  d ilu en ts  (milk  o r wa ter ) to so me o ne  w h o is 
u nc on sc iou s, ha ving  co nv u ls io ns , o r u na ble to sw a llow .
MED IC AL  CO ND ITION S AGG RAVATED  BY EXPO SU RE:  Pr ee x is tin g re sp ira to r y pr ob lems, de rmatitis, ce ntra l n er v ou s
s ys te m d is or d er s, k idn ey  pr ob le ms, a n d live r  d ys fun ctio n s ca n  b e ag g ra va ted  b y e xp os u re  to this p ro du ct.
R EC OMMEN DATIO NS TO PHYSIC IANS:  Tr ea tme nt fo r Me r cu ry  ov er -e x po su r e mu st be  g ive n.  The  fo llow in g  tre a tmen t
p ro to co l for  in ge stion  o f Mer cu r y is  fr om C linica l Tox ico lo gy  of C o mmer cia l Pr o du cts ( 5th Edition , 1 98 4 ).

1.  As so on  as  p o ss ib le , h av e  p atie n t dr ink  milk  o r s lu rr y o f ac tiv ated  ch ar c oa l to  he lp  pr ec ip ita te  me rc ur y  in the  s to mac h.
2.  G as tr ic  la va g e with  ta p w ater , milk, or  2 -5 % s olu tion  o f s od ium b ic a rb on a te , un les s s po ntan e ou s v omitin g  is inten se 

a nd  p ro d uc tiv e,
3.  Admin is ter  th ro ug h the  la va ge  tu be  0 .5- 1.0 o z. o f s od iu m o r mag ne siu m su lfa te  in  6 -8  oz . of wa te r  ( un le s s

s po ntan e ou s p ur ging  ha s a lr ea dy  be gu n ) an d a  s lu r ry  o f a ctiv a te d ch a rc oa l.
4.  Admin is ter  BAL (D ime rc ap r ol; 3 mg/kg  or  0 .3  mL /1 0  k g)  in tr amu sc ular ly as  a 10 % s olution  in o il.  If g iv e n within th r ee 

h ou rs  a fte r ing es tio n, s e ve re  r e na l d amag e may  b e  p re ve n te d.  Colle c t ur ine  b efo re  a n d afte r  BAL  th er ap y  for  me rc ur y 
a na ly sis .

5.  D emulce n ts  ( i.e . milk of ma gn es ia, s tar ch , b is mu th su bc a rb on a te ) an d  a na lge sic d ru gs  ma y be  us efu l an d n ec es s ar y.
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4.  FIR ST-AID MEAS UR ES (Continued)
R EC OMMEN DATIO NS TO PHYSIC IANS ( c on tin ue d) :
6.  Bec au se  th e BAL -Mer c ur y C omplex  ex cr e te d in  bile  ma y be  pa rtly re so r be d in th e b ow el, it is  pr ob a bly us e fu l to

a dmin is ter  a c tiva te d  c ha r co al e v er y few  h ou r s, s tar ting  as  s o on  a s v omiting  s ub s id es .
7.  Tre at s h oc k b y co rr e ctin g  d eh yd r atio n  a nd  e lec tr o ly te  imba la n ce s.  If re n al ins u ffic ien cy  d e ve lo p s, tre a t fo r  a cu te  re na l

failu re .
8.  The  main te na n ce  o f a n ad e qu ate n utritio na l s ta tu s  may  b e  tro u bles ome  if g as tr oin te stina l dis or de r s be co mes  s e ve re  o r 

p er siste nt.
9.  If to xic  s ig n s or  s y mp to ms re cu r  a fte r an  a p pa re n t re co v er y, an othe r  c ou r se  o f c he la tio n th e ra py  is  w ar r an te d .  BAL  is 

s till a p pr op r ia te , b ut a  tr ia l w ith D -Pen ic illamine  o r N -a ce tyl-D ,L - pe nic illa min e ma y  b e pr e fe ra b le .  Eith er  pe nicilla min e
c ompo un d  is g iv en  b y  mou th, u su a lly o n an  e mpty s to ma ch , in a  d os e o f 25 0  mg (4  time s  d aily  fo r a du lts; 3 times  d aily
in ch ild re n; 5- 10  d a ys ).  Pen ic illamine  s ho u ld  b e  w ithh e ld  u n til me r cu ry  is  c le a re d o ut o f the  b o we ls .  A ch e la ting  ag en t
s ho uld b e us e d un til the  ur in e- mer cu r y le ve l falls be lo w  5 0µ g /2 4 ho u rs .

Labor at ory  A nalys is :   D eter min atio n  o f β 2 -Mic ro g lo bu lin s ha s  b ee n  r ec ommen de d  a s a u se fu l tes t for  r e na l fu n ctio n .
Ele ctro e nc ep h alog ra p hic c ha ng es  ma y b e co rr e la te d  c lo se ly with th e c linic al s ta te.  Ana ly sis  o f the  b lo o d, h a ir , ur ine , o r
fec es  c a n be  do ne  to  d ete rmin e the  le ve l of Me rc u ry  e xp o su re .  Me rc u ry  d e po sits  in  th e bo dy  ca n b e ob se r ve d in X- Ra y s.

                                      5.  FIRE-FIGHTING ME AS URE S
FLASH  PO IN T:  No t fla mma ble.
AUTOIGN ITION  TEMPER ATU RE:  No t a pp lic ab le .
FLAMMABL E LIMITS (in  a ir  by  v olu me , %): L ow er  ( L EL ):  No t a pp lic ab le .

                                                                                                                 U pp er  ( U EL ):  No t a pp lic ab le .
FIR E EXTIN GU ISH IN G MATER IAL S:

W ater  Sp ra y:  YES C ar bo n D io xid e:  YES
Foa m:  YES D ry  C he mic al:  YES
H alon :  YES O th er : Any  " ABC " C la ss .

U NU SU AL  FIRE AN D EXPLO SIO N HAZAR DS:  Me rc u ry  v a po rs  a n d me r cu ry 
o xide s g en er a te d du r in g fir es  in vo lv ing  this  p ro d uc t ar e  tox ic; a dd ition a lly, th is 
e le me nt ca n b e ir ritatin g  to co n ta min ated  tiss ue .  Th er e fo re , this p ro du c t
p re se nts  a  s e ve re  h e alth  ha za rd  to  fire figh ter s.  Mer cu r y is  no t fla mmab le, a nd 
is re la tiv ely  s ta ble  ( th o ug h it ca n r ea ct w ith  ma ny  meta ls  to  for m a ma lg a ms ).

Exp lo sio n Se n sitivity to  Me ch an ica l Imp ac t:  No t s en sitiv e.
Exp lo sio n Se n sitivity to  Static  Disc h ar ge :  No t s en sitiv e.

SPECIAL  FIRE- FIGH TIN G PR O CEDU RES:  In cip ie nt fire  r e sp on d er s sh o uld w ea r ey e  p ro tec tion .  Str uc tu ra l fir e figh te r s
mus t we a r Se lf- Co nta in ed  Br ea th ing  Ap pa ra tu s  a nd  fu ll p r otec tiv e eq u ip me n t.  Mo v e fir e- ex po s ed  c o ntaine r s if it c an  be 
d on e witho ut risk  to  fir e figh te r s.  App ly  c o olin g  w ater  to  s ide s of co nta in er s tha t a re  e xp o se d to flame  u ntil we ll afte r  fir e is
o ut. De c on ta min ate a ll e q uipmen t tho r ou gh ly  afte r  the  c o nc lu s io n of fire - figh tin g ac tiv itie s .   If po ss ible, pr ev en t r un - off wa ter 
fro m en ter in g  s to rm dr ain s, b od ies  o f w ater , o r o th er  e n viro n me ntally se n sitive  ar ea s .

6.   ACCIDENT AL REL EASE MEASURES
SPILL AND LEAK RESPONSE:  Uncontrolled releases should be responded to by trained personnel using pre-planned
procedures.  Proper protective equipment should be used.  In case of a Mercury release, clear the affected area, protect
people, and respond with trained personnel.  In the event of a release under 1 pound of Mercury, the minimum Personal
Protective Equipment should be Level C:  triple-gloves (rubber gloves and nitrile gloves over latex gloves),
chemical resistant suit and boots, hard-hat, and Air-Purifying Respirator with cartridge appropriate for Mercury.
Level B, which includes Self-Contained Breathing Apparatus, must be worn if the amount of Mercury released is
over 1 pound or when the concentration of oxygen in atmospheres is less than 19.5% or unknown.  If necessary,
dike area of release with suitable absorbent materials.  There are a variety of methods which can be used to clean-up
Mercury spills.  Use a commercially-available Mercury Spill Kit for small spills.  A suction pump with aspirator can also be
used during clean-up operations.  For larger releases, a Mercury vacuum can be used.  Calcium polysulfide or excess
sulfur can also be used for clean-up.  Mercury can migrate into cracks and other difficult-to-clean areas; calcium
polysulfide and sulfur can be sprinkled effectively into these areas.  Decontaminate the area thoroughly.  The area should
be inspected visually and with colorimetric tubes for Mercury to ensure all traces of Mercury have been removed prior to
re-occupation by non-emergency personnel.  Decontaminate all equipment used in response thoroughly.  If such
equipment cannot be adequately decontaminated, it must be discarded with other spill residue.  Place all spill residue in
an appropriate container, seal immediately, and label appropriately.  Dispose of in accordance with U.S. Federal, State,
and local hazardous waste disposal regulations and regulations of Canada and it’s Provinces. (see Section 13, Disposal
Considerations).
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PART III Ho w can  I pr eve nt ha zar dou s sit uat io ns fro m occur rin g?

7. H AND LIN G and STOR AGE 
W OR K PR ACTIC ES AN D H YG IEN E PR AC TIC ES:  As  w ith  a ll ch emica ls , a vo id  ge tting  Mer c ur y O N YO U o r IN  YO U.  Was h
tho ro ug h ly  a fte r ha n dlin g  this p ro du c t.  Av o id  b r ea th in g  v ap o rs  o r s pa ys  of this  p ro d uc t.  Do no t e at o r  d rin k wh ile  h an d ling 
this pr o du ct.  Re mo v e co n ta mina ted  c lothing  imme d ia te ly .  Re p or t all Mer c ur y re lea se s  p ro mp tly .  Clea n- u p all r elea s es  o f
this pr o du ct imme dia te ly .  Su pe r viso r s an d o th er  re sp on s ib le  pe rs on n el mu st b e a wa re  of p er s on ality  c ha n ge s, we ig ht lo ss ,
o r othe r  s ig n s of Me rc ur y  o ve r- e xp os u re  in e mp lo y ee s us ing  th is  p ro d uc t; th es e s ympto ms  c an  de ve lop  g ra d ua lly  a nd  a r e
ind ic ative  o f p oten tia lly  s ev er e  h ea lth  e ffe cts r elated  to  Me rc ur y c on ta min atio n .
STO RAGE AN D H AN DL IN G  PRAC TICES:  All e mp lo y ee s wh o  h an d le  this  mate rial s h ou ld  be  tra ine d to ha nd le it sa fe ly .
U se  in a  w ell-v en tilated  lo ca tio n.  Ope n co n ta in e rs  s lo w ly  o n  a  s ta b le  s u rfac e.  Dru ms, fla s k, a n d bo ttles  o f this p ro du c t mu st
b e pr op e rly lab eled .  Emp ty  c on taine r s ma y c on ta in re sid ua l a mo un ts  of Me rc ur y; th er e fo re , e mp ty  co ntain er s s ho uld b e
h an dled  with  ca re .  Stor e  d ru ms , fla s ks , an d  b ottle s in  a co o l, d ry  lo ca tio n, a w ay  fr om d ir e ct s u nlig ht, s ou r ce s of in te n se  h ea t,
o r wh er e  fre e zing  is  p os s ib le .  Stor e  a wa y fro m inc ompa tib le  ma te ria ls  ( s ee  Sec tio n 1 0, Sta b ility  a nd  R e ac tiv ity) .  Ma te r ia l
s ho uld b e sto re d in  se co n da ry  c o ntain er s or  in  a  dike d a re a, as  a pp r op ria te .  Ke ep  d r ums, flas ks , a nd  b o ttle s  tig htly clo se d
w he n no t in u se .  Stor ag e  a re as  sh ou ld be  ma de  o f fir e- r es is tan t ma ter ia ls.  If ap pr o pr ia te , p os t w ar nin g sig ns  in s to ra g e an d
u se  a re a s.  Ins pe ct all inc omin g  c on taine rs  be fo r e stor a ge  to  e ns ur e  c on taine rs  ar e p ro pe rly  lab e le d an d  n ot da ma ge d .
PRO TECTIVE PR AC TICES D UR ING  MAIN TENAN CE O F C ON TAMIN ATED  EQ UIPMENT:  Fo llo w pr a ctic es  in dic ated  in 
Sec tion  6 (Ac cide nta l Re lea se  Me as ur e s) .  Ma ke  c e rtain tha t a pp lica tio n e qu ip me n t is  lo ck ed  an d tag ge d- o ut s a fe ly .  Alwa y s
u se  this  p ro d uc t in  ar ea s  w he re  ad eq u ate ve n tila tio n is  pr ov ide d.  Dec on tamin ate  e qu ipmen t tho ro u gh ly  b e fo re  ma in te n an ce 
b eg in s.

8. E XPOSUR E CON TROLS  - PER SONAL PR OTECTION 
VEN TILATIO N AND  ENG INEER ING  C ON TRO LS:  Us e w ith a de qu ate  v en tilatio n  to e ns ur e e xp os u re  lev e ls  a r e ma in taine d 
b elow  th e limits pr o vide d  in Se c tion  2 (C omp os ition  a nd  In fo r ma tion  on  In gr ed ie n ts ), if a pp lic ab le.  En s ur e e ye wa sh /sa fe ty
s ho we r s ta tio ns  a re  av ailab le  n e ar  a r ea s wh e re  th is  p ro d uc t is us ed .
R ESPIRATOR Y PRO TECTION :  Ma in tain a ir bo rn e  c on tamin an t c on c en tr ation s b elow  e x po su r e limits lis te d in  Se ction  2 
( Co mp os ition  an d In for ma tio n on  In gr e dien ts ) , if ap plic a ble. If n ec e ss ar y , us e o nly r es pira tor y p ro te ction  a u th or iz e d in  th e
U .S. Fe d er al OSHA R e sp ir a to ry  Pr otec tio n Sta nd ar d  ( 29  C FR 19 1 0.13 4)  or  e q uiva le n t U.S. State  s ta n da rd s, an d Canadian
CSA Standard Z94.4-93. O xy ge n  lev e ls  b elo w 19 .5% a re  co ns ide re d IDL H b y OSHA.  In  su ch  a tmo sp h er es , u se  o f a  full-
fac ep ie c e pr e ss ur e/d eman d  SCBA o r a full fa c ep ie c e, s up p lied  air re s pira tor  w ith  a ux iliar y s elf- c on ta in e d air  s up ply  is
r eq uire d  u nd e r OSHA’s Re s pira to r y Pr o te ctio n  Sta n da rd  ( 1 91 0.1 34 -1 99 8 ).Th e  follo w in g r es pira tor  s e le ctio n  g uid elin es  fr om
N IO SH  a r e pr o vide d for  a d dition a l in for ma tio n:

R EC OMMEN DA TIO NS FOR  MERC U RY C OMPOU ND S [ ex ce pt (or ga no) a lk yls ] (a s H g)  C O NC EN TR A TION S IN AIR :

U p to  0 .5 mg /m3: C he mica l c ar tridg e r es pir ator  w ith  c a rtridg e (s ) to pr ote ct ag ains t mer c ur y co mpo un d s (a n End -o f-
Ser vice  Life  In dica tor  is  r eq uir ed ); or  Sup p lied - Air Re s pira tor  ( SAR ).

U p to  1 .25  mg /m3: SAR  o pe r ated  in  a  c o ntin u ou s- flo w mo d e; o r p ow er e d air-  pu rifying  r e sp ir a to r with ca r tr id ge ( s)  to 
p ro te ct ag ain st mer c ur y c ompo un d s (c a nister )  ( an  En d- of- Se rv ice  L ife  Ind ica to r is re q uire d.) 

U p to  2 .5 mg /m3: Full- fa c ep ie c e ch emica l c ar tr id g e re s pira to r  w ith  c ar tr idg e( s ) to  p r otec t a ga in s t me r cu ry 
c ompo un d s; o r  g as  ma sk  w ith  c an ister  to  p ro tec t a ga in st me rc u ry  c omp ou nd s ; or  SAR with a
tig ht-fittin g  fac ep iec e o pe ra te d  in a  c on tin uo us - flow  mo de ; o r po we r ed  a ir- pu rifying  re sp ir a to r w ith
a  tig ht- fitting  fac e piec e  a nd  c a rtrid ge (s ) to pr o te ct a g ains t mer cu r y co mpo un ds  (c an ister ) ( an  En d- 
o f- Se rv ice  L ife  Ind ica to r  is re q uire d ); o r full- fac ep ie c e Se lf- Co nta in ed  Br ea th ing  Ap pa ra tu s 
( SC BA); or  fu ll-fac e piec e  SAR .

U p to  1 0  mg/m3: Pos itiv e  p re s su re  SAR.
Eme rg en c y or  Plan ne d  Entr y in to  Un kn o wn  C on c en tr a tion s o r ID L H Co nd ition s :  Pos itive  pr es su r e, fu ll-fac e piec e  SCBA; or 

p os itiv e  p re s su re , full- fac ep ie c e SAR  w ith a n au x ilia ry  po sitiv e pr e ss ur e  SCBA.
Esc ap e: G as  mas k  w ith  c an is ter  to  p ro te c t ag a in st me rc ur y  c ompo u nd s; or  e sc a pe -ty pe  SCBA.
EYE PRO TEC TIO N:  Sp la s h go g gles  o r  s afe ty  g la s se s.  For  o p er ation s in v olvin g th e u se  o f mor e tha n 1  p ou nd  of Me rc ur y,
o r if th e op e ra tion  ma y g en er ate  a  s p ra y of Me rc u ry , th e  u se  of a  fa ce sh ield is  re co mme nd ed .
H AN D PR O TECTION :  We ar  ne op r en e glo ve s for  r ou tin e ind us tr ial u s e.  Us e  trip le  g lo v es  fo r sp ill r es p on se , a s sta te d in 
Sec tion  6 (Ac cide nta l Re lea se  Me as ur e s)  o f this MSD S.
BOD Y PR O TECTION :  Us e b od y p ro te ction  a p pr op ria te  fo r ta sk  (i.e . lab  c o at, c ov er alls, Ty ve k su it) .
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9.  PHY SIC AL and C HE MIC AL PR OPE RTIES 
R EL ATIVE VAPO R DENSITY ( a ir  =  1 ) :  6.9 EVAPO RATIO N R ATE (n - Bu Ac  = 1) :  No t
d eter min ed .
SPECIFIC  G RAVITY (w a te r =  1 ):  13 .5 9 39 MEL TING /FR EEZIN G PO INT:  -3 8.8 7°C  ( -3 7.9 7°F)
SOL UBIL ITY IN  W ATER :  In so lub le . BOILING  PO IN T:  35 6.7 2°C  ( 67 4.1 °F)
VAPOR  PR ESSU R E, mm H g @ 2 5°C :  0.00 2 p H:  No t a pp lic ab le .
O DO R TH R ESHO L D:  No t a pp lic ab le .
COEFFICIENT OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT):  No t a va ila ble.
APPEARAN CE, O DO R AN D  C OL O R:  Me rc u ry  is  a  s ilv er -w h ite, h e av y liq uid w hich  is  o do r le ss .
H OW  TO D ETEC T THIS SUBSTANC E (w a rn in g  p ro pe r ties ) :  Th e a pp ea r an ce  o f this  p ro du c t is  a disting uis hing 
c ha ra cte ristic.

10.  ST ABI LI TY and  REACTIVIT Y
STABILITY:  Stab le
D EC OMPO SITIO N  PRO DU C TS:  If th is  p r od uc t is ex p os ed  to  e xtr emely h ig h tempe ra tur es  in  the  pr es e nc e of ox yg e n or  a ir,
tox ic  v a po rs  of mer c ur y a nd  mer c ur y o xide s w ill b e ge ne r ated .
MATER IAL S WITH WH IC H  SUBSTANC E IS IN C OMPATIBLE:  Me rc u ry  is  inc omp atib le with  ac ety le ne  a n d ac e ty le ne 
d er iv ative s, amin es , a mmo nia, 3 - br omo pr op yn e , bo r on  d iio do ph o sp hide , meth yl a zid e, s o dium c a rb id e , he ate d su lfu ric a cid,
methy ls ila ne /ox yg en  mixtu re s; n itr ic  ac id /a lco ho l mix tu r es , tetra ca r bo ny lnick el/ox yg e n mixtu re s, alky ne /silv e r pe rc h lo ra te
mix tu re s , ha log en s ( i.e. ch lo rin e, b r omin e)  an d s tr on g o xidiz er s (i.e. c h lo rine  diox ide , pe r ch lo r ates ).  Mer c ur y ca n  a tta ck 
c op pe r a nd  c o pp er  a llo ys .  Ad ditio na lly , me r cu ry  ca n re a ct w ith  man y  meta ls  ( i.e . ca lcium, lithiu m, p ota ss iu m, so diu m,
r ub id iu m, alu minu m)  to  fo rm a ma lga ms .
H AZAR DO U S PO L YMER IZATION :  Will no t o cc ur .
C ON DITIO NS TO  AVO ID :  Av oid  e xp o su re  o r  c on tac t to  ex tr e me  temp er atu re s, in co mp a tible c he mic als

PART IV Is t her e a ny ot her  u sef ul in for mat io n a bou t this m at erial? 

11. TOX ICOLOGIC AL IN FOR MATION
TOXIC ITY D ATA:  Th e s pe cific  tox ico lo g y da ta  av ailab le  fo r Me r cu ry  a r e as  fo llow s .

TDLo (Subc utaneous- Man) 254 mg/k g: Sk in and
Appendages : der matitis , other  ( after 
s ys temic  exposure)

TDLo (O r al-Man)  43 mg/kg: Behav ior al: tremor ;
Liv er : jaundice, other  or  unc las sified, other
c hanges 

TDLo (Sk in-Man)  129 mg/k g/5 hour s- continuous :
Sense O r gans  and Special Sens es  (Ear ) :
tinnitus ; Behav ioral: headache; Sk in and
Appendages : der matitis , aller gic  ( after 
s ys temic  exposure)

TDLo (Intr av enous -Man)  571 µL/k g: Peripheral
N er ve and Sensation: par esthesis ; Lungs ,
Thorax, or  R espir ation: dys pnea; Skin and
Appendages : s weating

TDLo (Intraper itoneal-R at)  400 mg/k g/14 day s- 
inter mittent: Tumor igenic : equiv oc al
tumor igenic agent by  R TEC S cr iteria, tumors 
at site of applic ation

TCLo (Inhalation- Woman) 150 µg/m3/46 day s :
Behav ior al: w ak efulnes s, anor ex ia (human) ;
G as tr ointestinal: hy permotility , diar rhea

TCLo (Inhalation- Man) 44300 µg/m3/8 hour s :
Behav ior al: mus cle w eakness ; Liv er : other 
c hanges ; N utr itional and Gr os s Metabolic:
body temperatur e inc reas e

TCLo (Inhalation- Rat) 4 mg/m3/2 hour s /11 day s- 
inter mittent: Brain and C ov er ings: other
degener ative changes ; Kidney, U r eter ,
Bladder : other changes ; Biochemical:
Enz yme inhibition, induc tion, or  c hange in
blood or  tis s ue lev els : other  Enzy mes 

TCLo (Inhalation- Rat) 1 mg/m3/24 hour s/5
w eeks -c ontinuous: Kidney , U reter , Bladder :
proteinuria

TCLo (Inhalation- Rat) 8 µg/m3/6.5 hours /41
w eeks -intermittent: Behav ioral: alter ation of
c lass ic al conditioning

TCLo (Inhalation- Rat) 17 mg/m3/2 hour s /30 day s- 
c ontinuous : Brain and Cov er ings : other
degener ative changes ; Behav ioral: alter ation
of clas s ic al conditioning, alter ation of operant
c onditioning

TCLo (Inhalation- Rat) 890 ng/m3/24 hour s: male
16 week ( s)  pr e- mating: R epr oduc tiv e:
Pater nal Effects: s per matogenes is (incl.
genetic  mater ial, s per m mor phology , motility ,
and c ount) 

TCLo (Inhalation- Rat) 7440 ng/m3/24 hour s: male
16 week ( s)  pr e- mating: R epr oduc tiv e:
Fer tility: post-implantation mor tality (e.g.
dead and/or r es or bed implants  per total
number of implants) 

TCLo (Inhalation- Rat) 1 mg/m3/24 hour s: female
1-20 day (s ) after  c onc eption: R epr oductiv e:
Effec ts  on Embr yo or  Fetus: fetotoxic ity
( ex cept death, e.g., s tunted fetus )

TCLo (Inhalation- Rat) 300 µg/m3/4 hour s : female
7-21 day (s ) after  c onc eption: R epr oductiv e:
Specific  D ev elopmental Abnormalities :
C entr al Nerv ous  Sys tem

LCLo (Inhalation- Rabbit)  29 mg/m3/30 hour s
C ytogenetic Analy sis  ( Unr epor ted-Man)  150

µg/m3

SUSPECTED CAN CER AG ENT:  Me rc u ry  is  lis te d  a s follo ws  by  a g en cies  tr ac k in g ca r cino g en ic  p o te ntial:
ACG IH  TLV- A4 (N ot C las sifiable as a H uman C arc inogen: Agents  whic h c ause conc er n that they c ould be c ar c inogenic for  humans , but w hic h cannot
be as ses sed c onclus ively  becaus e of a lac k of data) ; EPA- D ( Not Class ifiable as  to H uman C arc inogenicity- Inadequate human and animal evidence of
c ar cinogenic ity  or no data ar e available) ; IAR C- 3 ( Poss ibly C ar cinogenic  to H umans )

Mer cu ry  is  n o t fo un d  o n the  follow in g  lis ts : FED ERAL OSH A Z L IST, N TP, o r  C AL /O SHA a n d th er e fo re   is no t c on s id er ed  to 
b e, n or  su sp e cted  to  b e, a ca nc e r- ca u sing  a g en t b y th es e  a ge n cies .
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11.  TOXIC OLOGICAL INFORMA TION (Continued)
IRR ITAN C Y OF PR OD UC T:  Me rc u ry  c a n be  ir rita tin g to  sk in , e ye s, or  o the r co n ta min ated  tiss ue .
SEN SITIZATIO N  TO TH E PRO D UC T:  Me rc u ry  is  a  s en s itiz e r ca pa b le  o f c au sin g aller gic r ea ction s (i.e. b r ea th in g  d iffic ulty ,
d er ma titis , r as he s)  afte r  p ro lo n ge d o r re pe a te d o ve r- ex p os ur e s.
R EPRO DU C TIVE TO XICITY IN FOR MATIO N:  Liste d be low  is infor matio n c on ce r ning  th e effec ts  o f Mer c ur y on  th e h uman 
r ep ro du c tive  sy stem.

Mutag en icity :  Hu ma n  muta tion  d a ta  a r e av ailab le  fo r Me r cu ry ; the se  da ta  we re  o b ta in e d du rin g clinica l s tu die s on  s p ec ific
h uman  tiss ue s  e xp os e d to  high  d o se s o f th is  eleme nt.

Emb ry oto xicity:  Th is  pr od u ct may  ca us e  e mb ry o to xic  e ffec ts in  hu ma ns .  Re fer  to the  p a ra gr ap h  o n “ Te ra to g en ic ity ” fo r 
a dd itio n al in fo rmation .

Ter atog e nicity:  Th is  pr od u ct may  ca us e  ter ato ge nic  e ffec ts in  hu ma ns .  Intra ute rine  ex po su r e ma y  r es ult in tre mo rs  an d
inv olun tar y mov emen ts in  th e fe tus .  Me rc ur y  h as  also  b e en  r e po rted  to  p r od uc e ter ato ge nic e ffec ts in  te st a n imals.

R ep ro du c tive  To xicity:  Th is  pr od u ct is r ep or ted  to c au se  re pr od u ctiv e  e ffec ts in  hu ma ns .   Impo te nc e  h as  be en  r e po rte d in 
o ve r- ex p os ed  ma le s.  Wome n oc cu p atio n ally  e x po se d  h av e r ep or ted  men s tr ua l d is tu r ba nc e s, r ed u ce d o vu la tio n, a n d
s po ntan e ou s a bo rtio n s.  Mer cu ry  is  e x cr eted  in  b r ea st milk .  Me rc ur y  h as  also  b e en  r e po rted  to  p r od uc e a dv er s e
r ep ro du c tive  effe cts  in tes t an ima ls .

A mutag en  is  a  c h emic a l wh ic h  c au s es  p er man en t c ha ng e s to  ge ne tic  mate rial ( D NA) s uc h th a t th e  c ha ng e s will pr op a ga te 
thr ou gh  ge ne r atio na l lin e s.  An  e mb ry oto xin is  a  c h emic a l wh ic h  c au s es  d ama ge  to  a  d ev e lo pin g embr y o (i.e. w ith in  th e firs t
e ig ht w e ek s o f pr eg n an cy  in  h uma ns ), bu t th e  d ama ge  d oe s  n ot pr op ag a te  a c ro ss  g e ne ra tio na l lin es .  A ter atog e n is  a 
c he mica l w hic h ca us e s da mag e to  a de v elop in g  fetu s, b ut th e d amag e d oe s n ot p ro p ag ate  a cr os s  g en e ra tion a l lin es .  A
r ep ro du c tive  to xin is  a ny  su bs tan ce  w h ic h inter fe r es  in  a ny  w a y with th e r ep ro d uc tive  pr oc e ss .

BIO LO GIC AL  EXPO SU RE IN DIC ES:  Th e follo w in g Bio lo gic al Exp o su re  In dice s  ( BEIs)  h av e  b ee n  d eter min ed  fo r Me r cu ry .

C HEMICAL  D ETERMIN AN T SAMPL IN G  TIME BEI

MER CU RY
•  To ta l ino rg a nic me r cu ry  in  u rin e
•  To ta l ino rg a nic me r cu ry  in  b lo o d

•  Pr es hift
•  En d of sh ift a t en d  o f w or kw ee k 

•   3 5 µ g /g  c re a tinin e
•   1 5  µ g /L 

N ote:  Women  of c hild- be a ring  p o te ntial, wh o se  b loo d Pb  ex ce e ds  1 0 µ g /d l, a r e at risk  o f d elive ring  a ch ild  w ith  a  b loo d Pb 
o ve r th e  c ur r en t Ce n te r for  D is e as e C on tr ol Qu id e line  o f 1 0 µ g /d l.  If th e  b lo od  Pb  o f s uc h c hild r en  r ema in s e le va te d , th e y
may  b e a t in c re as ed  risk  of c og n itiv e  d efic its .  Th e blo od  Pb  o f th e se  c h ildr en  sh ou ld be  c los ely  mon ito re d a nd  a pp r op ria te 
s te ps  s h ou ld  be  tak e n to  minimiz e th e  c hild ’s ex p os ur e to en v ir on me n ta l lea d.

12.  ECOLO GI CAL  INFO RMATIO N
AL L WOR K PRACTICES MUST BE AIMED AT ELIMIN ATING  EN VIRON MEN TAL C ONTAMINATIO N.
ENVIR ON MEN TAL  STABIL ITY:  Me rc u ry  is  s ta ble , an d  p er sis ts  fo r lo ng  pe rio ds  in a mb ie n t en vir on me n ta l co n ditio ns .  Th e
follo win g en v ir on me n ta l d ata ar e  a va ila ble for  th is  e le men t:

The biologic al half- life of mer c ur y in fish is  appr ox imately  2 to 3 year s .  Mer c ur y bioac cumulates and c oncentr ates  in the food chain. Conc entration may 
be as  much as  10,000 times that of w ater.  Mer cur y is  c onc entrated by animals , plants  and fishes .  Chinook  s almon fed contaminated finger lings 
c oncentr ated Merc ur y  in the liv er and k idney s.  Methy l mer cur y is  formed naturally  in aquatic and ter res tr ial env ir onments fr om elemental merc ur y .
Methy lation is likely to oc cur in upper  s edimentary  lay ers  of s ea or  lak e bottoms.

EFFEC T O F MATER IAL O N PL ANTS or  AN IMALS:  Me rc u ry  c a n be  h a rmfu l o r fa tal to  c on ta min ate d plan t o r a nima l life.
EFFEC T O F CH EMICAL O N AQ U ATIC  L IFE:  Me rc u ry  c a n be  h a rmfu l o r fa tal to  c on ta min ate d aq ua tic  p lan t or  an ima l life  in 
c on ta min ated  bo dies  of w a te r.  The  fo llow in g  a qu a tic to x ic ity  d ata a re  a v aila ble  for  Me rc ur y :
MER CU RY: 
LC50 (C atfis h)  = 0.35 mg/L/ 96 hour s  ( conditions  of bioas say  not spec ified)
LC50 (Modiolus  c ar v alhoi)  ( mollusk ) = 0.5 ppm / 48 hour s ; 0.19 ppm -  96 hours  ( c onditions  of bioass ay  not specified) 
LC50 (R ana hex adac tyla)  ( tadpoles)  = 0.051 ppm / 96 hour s ( conditions of bioas say not s pec ified)

13.  DISPOSA L C ONS ID ERA TIONS 
PREPARIN G WASTES FO R  D ISPOSAL :  Wa ste  d is p os al mu st b e  in ac c or da n ce  w ith  a pp r op riate  Fed e ra l, State, an d lo c al
r eg ulation s.  This p ro du c t, if u na lte re d by  us e, sh ou ld  be  r e cy cled .  If alte re d  b y u se , re c yc lin g ma y b e po s sible.  Con s ult
Bethleh e m Ap p ar atus  Co mp a ny  for  in fo r ma tion .  If Me rc ur y  mus t b e dis po se d  o f as  ha za r do us  w a ste, it mus t b e h an dled  at a 
p er mitte d fa c ility o r as  ad vise d  b y y ou r lo c al h a za rd ou s  w as te re gu lator y  a utho r ity.
EPA W ASTE NU MBER: D ep en d in g o n th e n atur e  o f th e  w as te, o ne  of th e fo llo wing  RC RA c o de s w ill be  ap plica ble:  U15 1 
( To xic C omme r cial C h emic a l Pr od u cts/Mer cu ry ) ; D0 0 9 (C ha r ac te r is tic; To xic ity Ch a ra cte ristic  Le ac h in g Pr o ce du r e;
R eg ulate d Le v el: 0.2  mg/L ).
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14. TRA NSP OR TATION  INFORMA TION
THIS MATER IAL  IS HAZAR DO U S AS D EFINED  BY 49  CFR 1 72 .1 01  BY TH E U.S. DEPAR TMEN T O F
TRANSPO R TATIO N.

PRO PER SHIPPING  N AME: Mer cu ry 
H AZAR D C LASS NU MBER  an d D ESCR IPTIO N: 8  ( Co rr o sive  Ma te ria l) 
U N ID EN TIFIC ATION  N U MBER : U N 28 09 
PAC KING  GR OU P: PG III
D OT L ABEL( S)  REQU IR ED: C or ro sive 
N OTE:  Fo r tra ns p or t by  airc r aft, Me rc ur y  mus t b e pa c ka ge d in pa c ka ging s  w hic h me et th e r eq uire men ts  of Pac k in g G ro up 

I Per fo r ma nc e  L ev el.  Fo r  tra ns p or ta tio n by  othe r  mod es , Mer c ur y mu s t be  pa ck ag e d in  pa ck ag ing s w hich  me et th e
r eq uire men ts  of Pac k in g G ro up  III Pe r fo rman c e Le v el o r in no n -s pe cific ation  r eu s ab le  me ta l p ac ka g in gs .  Re fe r  to 49 
C FR  1 73 .16 4 for  s pe c ific  pa ck ag ing  r e qu ir eme nts.

N OR TH  AMER IC AN EMER G EN CY RESPON SE GU IDEBO OK NU MBER, 2 00 0 :  17 2
MAR IN E POL LU TAN T:  Me rc u ry  is  n ot listed  as  a  Ma rine  Po lluta nt, p er  App e nd ix  B to  4 9  C FR  17 2.10 1 .

TRANSPO R T CAN AD A, TR AN SPO RTATIO N  O F D AN GERO U S GO O DS R EG U LATIO NS:  Th is  ma te r ia l is  co ns ide re d a s
d an ge ro u s go o ds , pe r  r eg u la tion s  o f Tra ns po r t Ca n ad a.  Use  th e ab ov e  U .S. D OT in fo rma tion  fo r th e  p re pa r atio n  o f
C an ad ia n  Ship me nts.

15.  RE GULATORY  IN FORMA TION
ADDITIONAL U.S. REGULATIONS:
U .S. SAR A REPOR TING  REQU IREMENTS:  Me rc u ry  is  s ub je c t to  th e re p or tin g re qu ire me n ts  o f Sec tio ns  3 02 , 3 04 , a nd  3 1 3
o f Title  III of the  Su pe r fu nd  Amen dme nts an d  R ea u th or iz a tion  Ac t, a s  follow s:

C HEMICAL  N AME SAR A 30 2 
( 40  C FR  35 5, Ap pe nd ix A) 

SAR A 30 4 
( 40  C FR  Ta ble  3 02 .4 ) 

SAR A 31 3 
( 40  C FR  37 2.6 5) 

Mer cu ry N o YES YES

U .S. SAR A THR ESHO L D PL ANN IN G Q UANTITY:  Th er e  a re  no  s pe c ific  Th re sh o ld  Plan ning  Qu an titie s for  Me rc ury .  Th e
d efau lt Fe de r al MSD S s ub mis sion  an d inv en to r y re q uire me n t filin g th r es ho ld of 1 0 ,0 00  lb s. ( 4 ,5 40  kg ) th e re fo r e ap plies , p er 
4 0 CFR 3 70 .2 0 .
U .S. TSC A IN VEN TO RY STATU S:  Me rc u ry  is  lis te d  o n the  TSC A Inv e ntor y.
U .S. CER CL A R EPOR TABLE Q U AN TITY (R Q) :  Me rc u ry  =  1 lb  ( 0 .4 54  kg )
O TH ER  U .S. FEDERAL R EG UL ATION S:  Me rc u ry  is  r eg ula te d a s fo llo ws  ( o th er  r e gu la tio ns  ma y be  ap plic a ble) :

EPA:  Me rc ur y  is lis te d a s a Ha z ar do u s Air Pollu tan t (H AP)  g e ne ra lly  k no w n or  s u sp ec ted  to c au se  se riou s  h ea lth  p ro b le ms .
The  C le a n Air  Act, a s ame nd ed  in  1 99 0 , dire c ts  EPA to  s e t sta nd ar ds  re qu iring  ma jo r s ou rc es  to  s h ar ply r ed uc e  r ou tin e
e miss io n s of to xic p ollu tan ts . EPA is  r eq uir ed  to  e stab lis h a nd  p ha s e in  sp ec ific pe r fo rman c e ba s ed  s ta n da rd s  for  a ll air 
e miss io n  s ou r ce s th a t emit on e o r mo r e of th e lis te d po llu ta n ts .  Me rc ur y  is in c lu de d  o n th is lis t.

FDA:  Th e ac tio n le v el o f 1 .0  p p m to tal mer c ur y in fish  ha s b ee n re v is ed  on  Sep tembe r  1 2, 1 9 84  b y  FDA to  a pp ly on ly  to 
methy l mer cu r y.

FIFRA:  All uses of mercury are cancelled except the following: 1) as a fungicide in the treatment of textiles and fabrics
intended for continuous outdoor use; 2) as a fungicide to control brown mold on freshly sawn lumber; 3) as a fungicide
treatment to control Dutch elm disease; 4) as an in-can preservative in water based paints and coatings; 5) as a
fungicide in water-based paints and coatings used for exterior application; 6) as a fungicide to control "winter turf
diseases" such as Sclerotinia boreales, and gray and pink snow mold subject to the following: a. the use of these
products shall be prohibited within 25 feet of any water body where fish are taken for human consumption. b. these
products can be applied only by or under the direct supervision of golf course superintendents.  These types of
Mercury-containing products will be classified as restricted use pesticides when they are reregistered and classified in
accordance with Section 4(C) of FEPCA.

U .S. STATE R EGU LATO R Y IN FOR MATIO N:  Me rc u ry  is  c ov er e d un d er  s pe c ific  State r eg ula tion s, as  d e no te d b elow :

A laska -  D esignat ed Toxic and H azardous
Subst ances:  Mer cury .

C alif or nia -  Permissible Exposur e Limit s for 
C hemical C ont aminant s:   Mer cury .

Florida - Subst ance List :   Mer cury .
Illinois -  Toxic Subst ance List :   Mer cury .
K ansas -  Sect ion 302/313 List :  Mer cury .
Massachusett s -  Substance List:   Mer cury .
Michigan – C r it ical Mater ials R egist er: 

Mer cury .

Minnesot a - List of  Hazar dous Substances: 
Mer cury .

Missour i -  Employer  Infor mation/Toxic
Subst ance List:   Mer cury .

N ew  Jer sey -  Right t o Know Hazar dous
Subst ance List:   Mer cury .

N or th D akota - List  of  H azardous C hemicals,
R epor table Q uantities:   Mer cury .

Pennsylvania - Hazar dous Substance List :
Mer cury .

R hode Island - Hazar dous Substance List :
Mer cury .

Texas -  Hazar dous Substance List : Mer cury .
West Vir ginia -  H az ardous Subst ance List: 

Mer cury .
Wisconsin - Toxic and Haz ar dous

Subst ances:  Mer cury .
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15. REGULA TORY INFOR MATION  (Continued)
ADDITIONAL U.S. REGULATIONS (continued):
C AL IFOR N IA PR OPOSITION  6 5 :  Me rc u ry  is  o n th e  C alifo rn ia  Pr op o sition  65  lists.  WAR NIN G:  Co n ta in s  a  c he mic al kn ow n
to th e Sta te  of C alifo rn ia to  c a us e b ir th  d e fe cts  o r oth er  r e pr od uc tiv e h ar m.

L ABEL IN G  ( Pr e ca utio n ar y Sta te me n ts ) ANSI LABEL IN G  ( Z1 29 .1) ::  DANGER!  HIGHLY TOXIC AFTER LONG-TERM
EXPOSURE.  DANGER OF CUMULATIVE EFFECTS.  MAY CAUSE DAMAGE TO THE NERVOUS SYSTEM, BLOOD
SYSTEM, KIDNEYS, LIVER. REPRODUCTIVE HAZARD.  HARMFUL OR FATAL IF INHALED OR SWALLOWED.  MAY
CAUSE ALLERGIC SKIN AND RESPIRATORY REACTION.  CAUSES SKIN AND EYE IRRITATION   Do not get on skin,
in eyes, or on clothing.  Avoid prolonged contact with the skin.  Avoid breathing vapors and fumes.  Do not take internally.
Keep container closed.  Use only with adequate ventilation.  Wash thoroughly after handling.  Wear gloves, goggles, face-
shield, body protection, and NIOSH-approved respiratory protection, as appropriate.  FIRST-AID:  In case of contact,
immediately flush skin or eyes with plenty of water for at least 15 minutes while removing contaminated clothing and
shoes.  If inhaled, remove to fresh air.  If ingested, induce vomiting.  Get medical attention immediately.  IN CASE OF
FIRE:  U se water fog, dry chemical, CO2, or “alcohol” foam.  IN CASE OF SPILL:  Vacuum released material, or use a
Mercury Spill Kit.  Containerize residue immediately, and label appropriately.  Consult Material Safety Data Sheet for
additional information.
ADDITIONAL CANADIAN REGULATIONS:

C AN AD IAN  D SL /ND SL  IN VENTO RY STATUS:  Me rc u ry  is  lis te d  o n the  D SL  In ve n to ry .

O TH ER  C ANADIAN REGU L ATIO N S:  Not applicable.

C AN AD IAN  ENVIRO NMEN TAL  PR OTEC TIO N AC T ( CEPA)  PRIO RITIES SU BSTAN CES L ISTS:  Me rc u ry  is  n ot o n  the 
C EPA Pr ior ities  Sub s ta nc e s Lists .

C AN AD IAN  W HMIS SYMBO LS: D 1B: Mater ia ls Ca u sing  Imme dia te  a nd  Se rio us  Tox ic Effec ts /To xic Mater ia l
D 2A: Mater ia ls Ca u sing  O the r Tox ic  Effe c ts /Ver y  Tox ic Ma te r ia l
D 2B: Mater ia ls Ca u sing  O the r Tox ic  Effe cts /Tox ic  Ma te r ia l
E: C or ro siv e Ma ter ia l

16.  OTHER  INFORMA TION
PR EPARED B Y: CH EMICAL SAFETY ASSO CIATES, Inc .

91 63  Ch esa pe ake  Dr iv e, San  D ieg o, CA 92 123 -10 02 
(8 58 ) 5 65 - 030 2

DA TE OF PR IN TIN G: Ma y 1, 200 0

Th e in for ma tio n  co n ta in e d  he r e in is  ba s e d o n  da ta  co n s ide r e d  a c c ur a te .  Ho we v e r , n o  wa r r an ty  is  e x pr e s s ed  o r  imp lie d 
r e ga r d ing  th e a c cu r a c y o f th e s e  d a ta  o r  th e  r es u lts to  be  o b ta in ed  fr om th e u s e  th e r eo f.  Be thle h e m Ap p ar a tu s
C o mp a n y  r e s p on s ibility fo r  in ju ry  to  th e  v e n d ee  o r  th ir d p e r so n s  p r o x ima te ly  c a us e d  by  the  ma te r ia l if re a s o na b le s a fety 
p r oc e d u re s  a re  n ot a d he r e d  to  a s s tipu la te d  in th e  d a ta  s h e e t.  Ad d itio n a lly , Beth le he m Ap p a r atu s  Co mp a ny  fo r in ju r y  to 
v e nd e e  or  th ir d  pe r s o ns  p r ox ima te ly  ca u s ed  b y  a b n o rma l us e  o f th e ma ter ia l e v e n  if r ea s o na b le  s a fe ty  p r oc e d u re s  ar e 
fo llo w e d. Fu rth e rmo r e , v e n de e  a ss u me s th e r is k in  his  u se  o f th e  ma te ria l.



MERC URY MSDS

DEFI NIT IONS OF TERMS
A lar ge number of abbr ev iations  and acr onyms  appear  on a MSD S.  Some of these w hic h are c ommonly  us ed include the follow ing:

C AS #: This is the C hemic al Abstract Serv ice N umber  w hic h uniquely  identifies  each c ons tituent.

EXPOSUR E LIMITS IN A IR :
A CG IH  - Amer ican C onference of G ov er nmental Indus tr ial H ygienis ts , a
profess ional as sociation whic h establis hes expos ure limits .  TLV - 
Thr es hold Limit Value - an airborne c oncentr ation of a s ubstanc e which
r epresents  c onditions under  w hic h it is  generally  believ ed that near ly  all
w or kers  may be repeatedly  expos ed without advers e effec t. The dur ation
mus t be cons idered, including the 8- hour Time Weighted Average (TWA ),
the 15- minute Short Term Ex posur e Limit, and the instantaneous Ceiling
Lev el (C ).  Sk in absor ption effec ts must also be c ons ider ed.
O SH A - U.S. Oc cupational Safety  and Health Adminis tr ation.
PEL -  Permis s ible Ex posur e Limit -  This  ex posure value means  ex ac tly  the
s ame as  a TLV, ex cept that it is  enforc eable by O SH A.   The O SH A
Per miss ible Expos ur e Limits  are based in the 1989 PELs and the June,
1993 Air  C ontaminants Rule (Feder al Regis ter: 58: 35338- 35351 and 58:
40191).  Both the c urr ent PELs and the vacated PELs  are indic ated.  The
phr as e, “Vac ated 1989 PEL,”  is placed nex t to the PEL w hic h w as  v ac ated
by Cour t O rder.  IDLH - Immediately  Danger ous  to Life and H ealth - This
lev el r epr es ents a c oncentr ation from w hich one c an esc ape w ithin 30-
minutes  without s uffer ing esc ape-prev enting or  permanent injury . The D FG 
-  MAK  is  the Republic of Germany ’s  Maximum Expos ure Level, s imilar  to
the U .S. PEL. N IO SH  is  the National Ins titute of O c cupational Safety  and
H ealth, whic h is the r es ear ch ar m of the U.S. Oc c upational Safety  and
H ealth Administration (O SH A) .  N IO SH is s ues ex pos ur e guidelines  called
R ec ommended Expos ur e Lev els  ( R ELs ).  When no ex posur e guidelines 
are establis hed, an entr y  of N E is  made for  reference.

H AZAR D R ATIN G S: 
H AZAR DO U S MA TER IA LS ID EN TIFIC ATION  SYSTEM:  H ealth H az ar d:
0 ( minimal acute or  c hronic  expos ure hazard); 1 (s light acute or  c hronic 
expos ur e haz ard);  2 (moder ate ac ute or  significant chronic  exposure
haz ar d) ; 3 (s ev er e acute ex pos ur e haz ar d; onetime over ex pos ur e can
r es ult in per manent injur y and may  be fatal) ;  4 (extreme ac ute exposure
haz ar d; onetime over ex pos ur e can be fatal). Flammability  Hazard: 0
( minimal haz ard); 1 (mater ials that require subs tantial pr e- heating before
bur ning) ; 2 (c ombus tible liquid or s olids; liquids  w ith a flas h point of 38- 93°C 
[100- 200°F]) ; 3 (C lass  IB and IC  flammable liquids w ith flash points  below
38°C  [100°F]) ; 4 (C lass  IA flammable liquids with flash points  below 23°C 
[73°F] and boiling points below  38°C  [100°F].  R eactiv ity  H azard:  0
( normally stable) ; 1 ( mater ial that c an bec ome unstable at elev ated
temperatur es  or  w hic h can r eact slightly with water ); 2 (mater ials that ar e
uns table but do not detonate or  whic h c an r eac t v iolently with water ); 3
( materials  that c an detonate when initiated or  w hic h can r eac t ex plosively
w ith water ); 4 (mater ials that can detonate at nor mal temper atures or 
press ur es) .
N ATIO NA L FIR E PRO TEC TION  ASSO CIA TION :  H ealth H az ar d:  0
( material that on ex posur e under  fir e c onditions  would offer  no haz ard
bey ond that of or dinar y c ombustible mater ials) ; 1 (mater ials that on
expos ur e under fire conditions c ould caus e irr itation or  minor residual
injur y) ;  2 (mater ials that on intense or c ontinued ex pos ur e under  fire
c onditions  c ould cause tempor ar y  inc apacitation or poss ible r es idual injury );
3 (mater ials that can on s hort ex posur e could c aus e serious  tempor ar y  or
r es idual injury );  4 (mater ials that under  v ery  s hor t ex pos ur e c auses  death
or major  r es idual injury ) .  Flammability  Hazard and R eactiv ity  H azard: R efer 
to definitions for “ Hazar dous  Materials  Identific ation Sys tem”.

FLA MMAB ILITY LIMITS IN  A IR:
Muc h of the infor mation r elated to fire and ex plosion is  der ived fr om the
N ational Fir e Protec tion As sociation (N FPA) .  Flash Point -  Minimum
temperatur e at whic h a liquid gives off s uffic ient vapor s to form an ignitable
mix ture with air.  Autoignition Temper ature:  The minimum temperatur e
r equired to initiate c ombus tion in air with no other sourc e of ignition.  LEL -
the low est perc ent of vapor  in air , by volume, that w ill explode or  ignite in
the pres ence of an ignition s our ce. U EL - the highes t perc ent of v apor  in air,
by volume, that w ill explode or  ignite in the pr esenc e of an ignition sourc e.

TOXIC OLO GICA L INFOR MATIO N :
H uman and Animal Toxicology:  Pos sible health haz ards as deriv ed fr om
human data, animal s tudies, or from the r es ults of studies  w ith s imilar
c ompounds ar e presented. Definitions  of s ome ter ms us ed in this  s ec tion
are: LD50 - Lethal Dos e (s olids  & liquids ) which k ills 50% of the exposed
animals ; LC50 - Lethal Concentration ( gases)  whic h k ills  50% of the
expos ed animals ; ppm conc entration ex pr ess ed in par ts of material per 
million parts  of air  or w ater ; mg/m3 conc entration ex pr ess ed in w eight of
s ubstanc e per  v olume of air ; mg/kg quantity of material, by  w eight,
adminis ter ed to a test s ubjec t, based on their  body  w eight in k g. O ther
measures  of tox ic ity  inc lude TDLo, the lowest dose to c aus e a sy mptom
and TCLo the low es t c oncentr ation to cause a sy mptom; TDo, LDLo, and
LDo, or TC, TCo, LCLo, and LCo, the lowest dose ( or concentration)  to
c ause lethal or  tox ic effec ts .   C ancer Inf or mat ion:    The s ourc es ar e:
IAR C - the Inter national Agency  for  Researc h on Canc er; N TP - the
N ational Tox icology  Pr ogr am,  R TECS - the R egis try  of Tox ic  Effects  of
C hemical Subs tanc es , O SH A and C AL/O SH A .  IARC  and N TP r ate
c hemicals on a sc ale of dec reas ing potential to c ause human c ancer w ith
r ankings  from 1 to 4.  Subr ankings  ( 2A, 2B, etc.)  are also us ed. O ther 
Inf or mat ion:   B EI - AC GIH  Biologic al Ex pos ur e Indic es , r epres ent the
lev els of deter minants  w hic h ar e mos t lik ely  to be obser ved in spec imens 
c ollected fr om a healthy  work er  who has  been exposed to chemicals  to the
s ame ex tent as a wor ker w ith inhalation exposure to the TLV.  Ecological
Inf or mat ion:   EC is  the effec t c oncentr ation in w ater .  B CF =
Bioconc entration Fac tor, whic h is us ed to determine if a s ubs tanc e w ill
c oncentr ate in lifefor ms  whic h c onsume contaminated plant or  animal
matter.   Coefficient of Oil/Water Distribution is represented by log Kow or
log Koc and is used to assess a substance’s behavior in the environment.

R EG ULATO RY IN FO RMATION :
This sec tion ex plains the impac t of v ar ious  laws  and regulations on the
mater ial. U .S.:   EPA  is  the U.S. Environmental Pr otection Agenc y . D OT is 
the U .S. D epartment of Tr anspor tation.  SAR A is the Super fund
Amendments  and Reauthoriz ation Act.  TSC A is  the U .S. Tox ic Subs tance
C ontr ol Ac t.  CERC LA  (or Super fund)  refers  to the Compr ehens iv e
Env ir onmental R es ponse, C ompens ation, and Liability  Act.  Labeling is per 
the Amer ic an National Standar ds  Institute ( A NSI Z129.1) .  C AN AD A: 
C EPA is  the Canadian Env ir onmental Protec tion Ac t.  WHMIS is  the
C anadian Wor k plac e H az ar dous Mater ials Infor mation Sy stem. TC is 
Trans por t Canada.  D SL/N DSL are the Canadian D omes tic /N on- Domestic
Substanc es  Lists. The CPR  is t he C anadian Pr oduct  R egulations.  This
s ec tion also includes infor mation on the pr ecautionar y w ar nings  w hic h
appear on the mater ials pac kage label.
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        Material Safety Data Sheet 
 

 
 
1. Product and Company Identification 

 
Product name  : Benzene 
 
Chemical formula  : C6-H6 
 
Synonyms   : Benzol, Cyclohexatriene, Benzole, Phene, Pyrobenzol, Pyrobenzole, Carbon Oil, 
     Coal Tar Naphtha, Phenyl Hydride, Benzolene, Bicarburet of Hydrogen, Coal 
     Naphtha, Motor Benzol, Annulene, (6) Annulene, UN 1114 
 
Company   : Specialty Gases of America, Inc 
      6055 Brent Dr. 
      Toledo, OH 43611 
 
Telephone   : 419-729-7732 
 
Emergency   : 800-424-9300 
 

2. Composition/Information on Ingredients 
 

Components CAS Number % Volume 
Benzene 71-43-2 99+% 
Thiophene 110-02-1 0.00010 

 
3. Hazards Identification 

 
Emergency Overview 
 Flammable liquid and vapor. Vapor may cause flash fire. 
 May cause respiratory tract irritation, skin irritation, eye irritation, central nervous system depression, 
 cancer hazard (in humans). 
 
Potential Health Effects 

Inhalation : Irritation, ringing in the ears, nausea, vomiting, chest pain, difficulty breathing, 
irregular heartbeat, headache, drowsiness, symptoms of drunkenness, 
disorientation, blurred vision, lung congestion, blood disorders, paralysis, 
convulsion, coma. May cause hearing loss, visual disturbances, reproductive 
effects, brain damage, cancer in long term exposure. 

Eye contact : Irritation. 
Skin contact : Irritation, blisters. May cause tingling sensation in long term exposure. 
Ingestion : Nausea, vomiting, chest pain, headache, drowsiness, symptoms of 

drunkenness, disorientation, visual disturbances, lung congestion, paralysis, 
convulsion, coma. May cause impotence, cancer in long term exposure. 

Chronic Health 
Hazard 

: Not applicable. 

 
4. First Aid Measures 

     
General advice : None. 
Eye contact : Flush eyes with plenty of water for at least 15 minutes. Then get immediate 

medical attention. 
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Skin contact : Wash skin with soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention, if needed. Thoroughly 
clean and dry contaminated clothing and shoes before reuse. 

Ingestion : Contact local poison control center or physician immediately. Never make an 
unconscious person vomit or drink fluids. When vomiting occurs, keep head 
lower than hips to help prevent aspiration. If person is unconscious, turn head to 
side. Get medical attention immediately. 

Inhalation : If adverse effects occur, remove to contaminated area. Give artificial respiration 
if not breathing. If breathing is difficult, oxygen should be administered by 
qualified personnel. Get immediate medical attention. 

 
5. Fire-Fighting Measures 

 
Suitable 
extinguishing media 

: Regular dry chemical carbon dioxide water regular foam. 
Large fires: Use regular foam or flood with fine water spray. 
 

Specific hazards : Severe fire hazard. Moderate explosion hazard. Vapor/air mixtures are 
explosive. The vapor is heavier than air. Vapors or gases may ignite at distant 
ignition sources and flash back. Electrostatic discharges may be generated by 
flow or agitation resulting in ignition or explosion. 

Fire fighting : Move container from fire area if it can be done without risk. Cool containers with 
water spray until well after the fire is out. Stay away from the ends of tanks. For 
fires in cargo or storage area: Cool containers with water from unmanned hose 
holder or monitor nozzles well after fire is out. If this is impossible, take the 
following precautions: Keep unnecessary people away, isolate hazard area and 
deny entry. Let the fire burn. Withdraw immediately in case of rising sound from 
venting safety device or any discoloration of tanks due to fire. For tank, rail car 
or tank truck: Evacuation radius: 800 meters (1/2 mile).  Water may be 
ineffective. 

 
6. Accidental Release Measures 

 
Air release : Reduce vapors with water spray. Stay upwind and keep out of low areas. 
Soil release : Dig holding area such as lagoon, pond or pit for containment. Dike for later 

disposal. Absorb with sand or other non-combustible material. 
Water release : Subject to California Safe Drinking Water and Toxic Enforcement Act of 1986 

(Proposition 65). Keep out of water supplies and sewers. Cover with absorbent 
sheets, spill-control pads or pillows. Apply detergents, soaps, alcohols or 
another surface active agent. Collect with absorbent into suitable container. 
Absorb with activated carbon. Remove trapped material with suction hoses. 
Collect spilled material using mechanical equipment.  

Occupational release : Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with 
sand or non-combustible material. Collect spilled material in appropriate 
container for disposal. Large spills: Dike for later disposal. Remove sources of 
ignition. Keep unnecessary people away, isolate hazard area and deny entry. 
Notify Local Emergency Planning Committee and State Emergency Response 
Committee for release greater than or equal to RQ (U.S. SARA Section 304). If 
release occurs in the U.S. and is reportable under CERCLA Section 103, notify 
the National Response Center at (800) 424-8802 (USA) or (202) 426-2675 
(USA). 

 
7. Handling and Storage 
 

Handling 
Secure cylinder when using to protect from falling. Use suitable hand truck to move cylinders. 
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Storage 

Store in accordance with all current regulations and standards. Subject to storage regulation: U.S. OSHA 
29 CFR 1910.106. Grounding and bonding required. Protect from physical damage. Store outside or in a 
detached building. Store with flammable liquids. Keep separated from incompatible substances. 
  

8. Exposure Controls / Personal Protection 
 

Exposure limits 
ACGIH : 0.5 ppm TWA 

2.5 ppm STEL 
Skin – potential significant contribution to overall exposure by the cutaneous 
route 

OSHA (final) : 5 ppm  STEL (see 29 CFR 1910.1028) 
10 ppm TWA applies to industry segments except from the benzene standard at 
29 CFR 1910.1028; 1 ppm TWA 
25 ppm Ceiling 

OSHA (vacated) : 50 ppm STEL unless specified in 1910.1028 10 minute 
10 ppm TWA unless specified in 1910.1028 
25 ppm Ceiling unless specified in 1910.1028 

NIOSH : 1 ppm STEL 
0.1 ppm  TWA 

 
Ventilation 

Provide local exhaust or process enclosure ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 

 
Personal protective equipment 

Respiratory 
protection 

: The following respirators and maximum use concentrations are drawn from 
NIOSH and/or OSHA. 
OSHA Standard: 
Respirator selection should comply with 29 CFR 1910.134, 29 CFR 1910.1028 
and the final rule published in the Federal Register on August 24, 2006. 
 
NIOSH Recommendations: 
At any detectable concentration – Any self-contained breathing apparatus that 
has a full facepiece and is operated in a pressure-demand or other positive-
pressure mode. Any supplied-air respirator with full facepiece and operated in 
pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained breathing apparatus operated in positive-demand or 
other positive-pressure mode. 
Escape – Any air-purifying respirator (gas mask) with a chin-style, front-
mounted or back-mounted organic vapor canister. Any escape-type, self-
contained breathing apparatus. 

Hand protection : Wear appropriate chemical resistant gloves. OSHA REGULATED 
SUBSTANCES: U.S. OSHA 29 CFR 1910.1028. 

Eye protection : Wear splash resistant safety goggles. Provide an emergency eye wash fountain 
and quick drench shower in the immediate work area. 

Skin and body 
protection 

: Wear appropriate chemical resistant clothing. 

 
9. Physical and Chemical Properties 
 

Form : Liquid. 
Color : Colorless to yellow. 
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Odor : Distinct odor. 
Molecular weight : 78.11 
Vapor pressure : 75 mmHg @ 20°C 
Vapor density : 2.8 (air = 1) 
Specific gravity : 0.8765 @ 20°C (water = 1) 
Boiling point : 176°F (80°C) 
Melting point : 43°F (6°C) 
Water solubility : 0.18% @ 25°C 
Solvent solubility : Soluble: acetone, alcohol, carbon disulfide, acetic acid, carbon tetrachloride, 

chloroform, ether, oils. 
Evaporation rate : 5.1 (butyl acetate = 1) 

 
10. Stability and Reactivity 

 
Stability : Stable under normal conditions. 
Conditions to avoid : Avoid heat, flames, sparks and other sources of ignition. Containers may 

rupture or explode if exposed to heat. Keep out of water supplies and sewers. 
Materials to avoid : Acids, bases, halogens, oxidizing materials, metal salts. 
Hazardous 
decomposition 
products 

: Thermal decomposition products: oxides of carbon. 

 
11. Toxicological Information 

 
The components of this material have been reviewed in various sources and the following selected endpoints 
are published: 

BENZENE (71-43-2) : Inhalation LC50 Rat: 13050-14380 ppm/4H; Oral LD50 Rat: 1800 mg/kg 
THIOPHENE (110-
02-1) 

: Oral LD50 Rat: 1400 mg/kg 

 
Acute Toxicity Level 

BENZENE (71-43-2) : Highly toxic: dermal absorption. 
Moderately toxic: ingestion. 
Slightly toxic: inhalation. 

THIOPHENE (110-
02-1) 

: Toxic: inhalation. 
Moderately toxic: ingestion. 

 
Component Carcinogenicity 

BENZENE (71-43-2) : ACGIH: A1 – Confirmed Human Carcinogen 
IARC: Supplement 7 [1987]; Monograph 29 [1982] (Group 1 (carcinogenic to 
humans)) 
DFG: Category 1 (causes cancer in man) 
          Present 
          Known Human Carcinogen 

 
Local Effects 

BENZENE (71-43-2) : Irritant: inhalation, skin, eye. 
 
Target Organs 

BENZENE (71-43-2) : Immune system (blood), central nervous system. 
THIOPHENE (110-
02-1) 

: Central nervous system. 

 
Medical Conditions Aggravated by Exposure 
 Blood system disorders, immune system disorders or allergies. 
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Additional Data 
 May cross the placenta. Alcohol may enhance the toxic effects. Interactions with drugs may occur. 
 
 

12. Ecological Information 
 

Ecotoxicity Data 
BENZENE (71-43-2) : Fish:  

96 Hr LC50 Pimephales  promelas: 10.7 – 14.7 mg/L [flow-through]; 96 Hr LC50 
Oncorhynchus mykiss: 5.3 mg/L [flow-through]; 96 Hr LC50 Lepomis 
macrochirus: 22.49 mg/L [static]; 96 Hr LC50 Poecilia reticulate: 28.6 mg/L 
[static]; 96 Hr LC50 Pimephales promelas: 22330 – 41160 μg/L [static]; 96 Hr 
LC50 Lepomis macrochirus: 70000 – 142000 μg/L [static] 
 
Algae: 
72 Hr EC50 Pseudokirchneriella subcapitata: 29 mg/L 
 
Invertebrate: 
48 Hr EC50 Daphnia magna: 8.76 – 15.6 mg/L [static]; 48 Hr EC50 Daphnia 
magna: 10 mg/L 
 

 
13. Disposal Considerations 

 
Waste from residues 
/ unused products 

: Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste 
Number(s): U019. Hazardous Waste Number(s): D018. Dispose of in 
accordance with U.S. EPA 40 CFR 262 for concentrations at or above the 
Regulatory level. Regulatory level – 0.5 mg/L. Dispose in accordance with all 
applicable regulations. 

Contaminated 
packaging 

: Return cylinder to supplier. 

 
Component Waste Numbers 

BENZENE (71-43-2) : RCRA: waste_number U019 (Ignitable waste; Toxic waste) 
            0.5 mg/L regulatory level 

 
 

14. Transport Information 
 

DOT (US only) 
Proper shipping 
name 

: Benzene 

Class : 3, Packing Group II 
UN/ID No. : UN1114 
Labeling : Flammable Liquid 

 
Further information 

Cylinders should be transported in a secure upright position in a well ventilated truck. 
 

15. Regulatory Information 
 

U.S. Federal Regulations 
This material contains one or more of the following chemicals required to be identified under SARA Section 
302/304 (40 CFR 355 Appendix A), SARA Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 
12(b), and/or require an OSHA process safety plan. 
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BENZENE (71-43-2) – 10 lb final RQ (received an adjusted RQ of 10 lbs based on potential carcinogenicity 
in an August 14, 1989 final rule); 4.54 kg final RQ (received an adjusted RQ of 10 lbs based on potential 
carcinogenicity in an August 1989 final rule) 
 
BENZENE (71-43-2) – SARA 313: 0.1% de minimis concentration 

CERCLA: 10 lb final RQ (received an adjusted RQ of 10 lbs based on potential 
carcinogenicity in an August 14, 1989 final rule); 4.54 kg final RQ (received an 
adjusted RQ of 10 lbs based on potential carcinogenicity in an August 1989 final 
rule) 

 
SARA 311/312  
 Acute: Yes 
 Chronic: Yes 
 Fire: Yes 
 Reactive: No 
 Pressure: No 
 
U.S. State Regulations 
 
 The following components appear on one or more of the following state hazardous substances lists: 

Component CAS CA MA MN NJ PA RI 
BENZENE 71-43-2 Yes Yes Yes Yes Yes Yes 
THIOPHENE 110-02-1 No Yes No Yes Yes No 
 
The following statement(s) are provided under the California Safe Drinking Water and Toxic Enhancement 
Act of 1986 (Proposition 65): 
WARNING! This product contains a chemical known to the state of California to cause cancer. 
 

16. Other Information 
 

Prepared by : Specialty Gases of America, Inc. 
 For additional information, please visit our website at www.americangasgroup.com. 
 











MATERIAL SAFETY DATA SHEET

Xylenes (Xylol)

SECTION 3  MIXTURE COMPONENTS

SECTION 1 . Product and Company Idenfication

Product Code:

Product Name and Synonym:

280-20

Xylenes (Xylol)

SECTION 2 HAZARD IDENTIFICATION           

Health: 2

Flammability: 3

Reactivity: 0

Hazard Rating:

Least   Slight   Moderate  High   Extreme

   0        1          2         3          4

NA=Not Applicable NE=Not Established

OFI Testing Equipment Inc.

1006 W. 34th Street

Houston, TX  77018

(877) 880-9885

Material Uses: 

Manufacturer:

Entry Date : 5/12/2010

Chemtrec 800-424-9300             
Canutec  613-996-6666

24 Hour Emergency Assistance :

Print Date: 9/13/2010

Emergency Overview: Danger! Harmful Or Fatal If Swallowed. Vapor Harmful. Affects Central 
Nervous System. Causes
Severe Eye Irritation. Causes Irritation To Skin And Respiratory Tract. Chronic Exposure Can 
Cause Adverse Liver, Kidney, And Blood Effects. Flammable Liquid And Vapor.

Inhalation: Inhalation of Vapors May be Irritating To The Nose And Throat. Inhalation Of High 
Concentrations May Result In Nausea, Vomiting, Headache, Ringing In The Ears, And Severe 
Breathing Difficulties Which May Be Delayed In Onset. Substernal Pain, Cough, And 
Hoarseness Are Also Reported. High Vapor Concentrations Are Anesthetic And Central 
Nervous System Depressants.

Ingestion: Ingestion Causes Burning Sensation in Mouth and Stomach, Nausea, Vomiting and 
Salvation.
Minute Amounts Aspirated into the Lungs can Produce a Severe Hemorrhagic Pneumonitis 
with Severe Pulmonary Injury or Death.

Skin: Skin Contact Results in Loss of Natural Oils and Often Results in Characteristic 
Dermatitis. May be Absorbed Through the Skin.

Eye Contact: Vapors Cause Eye Irritation. Splashes Cause Severe Irritation, Possible Corneal 
Burns and Eye
Damage.

Chronic Exposure: Chronic Inhalation Can Cause Headache, Loss of Appetite, Nervousness 
and Pale Skin.
Repeated or Prolonged Skin Contact may Cause a Skin Rash. Repeated Exposure of the 
Eyes to High Concentrations of Vapor may Cause Reversible Eye Damage. Repeated 
Exposure can Damage Bone Marrow, Causing Low Blood Cell Count. May Damage Liver and 
Kidneys.

Aggravated by Exposure: Persons with Pre-Existing Skin Disorders or Eye Problems or 
Impaired Respiratory Function, or
Impaired Liver or Kidney Function may be more Susceptible to the Effects of the Substance.

Keep away from heat and ignition sources. May be harmful if swallowed.  
Avoid breathing vapor or dust. Use with adequate ventilation. Avoid contact 
with eyes, skin, and clothes. Wash thoroughly after handling. Keep container 
closed.



Xylenes (Xylol)

Component

Percent
Comp. DimensionSARA 313 CAS Number

Exposure 

Limits

SECTION 4  FIRST AID MEASURES

SECTION 5  FIRE FIGHTING MEASURES

Fire Extinguisher Type: Water spray, dry chemical, carbon 
dioxide, alcohol foam

Fire Fighting Procedure: Wear self-contained breathing apparatus and protective clothing 
to prevent contact with skin and clothing.

Fire / Explosion Hazards:
Vapor may travel considerable distance to 
source of ignition and flash back.

SECTION 6  ACCIDENTAL RELEASE MEASURES

Remove all sources of ignition. Ventilate area of leak or spill. 
Wear protective equipment. Clean up in a manner that doen't 
disperse dust.

Ventilate area or Leak or Spill. Remove all Sources of Ignition. Wear 
Appropriate Personal
Protective Equipment as Specified in Section 8. Isolate Hazard Area. Keep 
Unnecessary and
Unprotected Personnel from Entering. Contain and Recover Liquid when 
Possible. Use Non-
Sparking Tools and Equipment. Collect Liquid in an Appropriate Container 
or Absorb with an
Inert Material (e.g., Vermiculite, Dry Sand, Earth), and Place in a Chemical 
Waste Container. Do Not Use Combustible Materials, such as Saw Dust. 
Do Not Flush to Sewer! US Regulations
(CERCLA) Require Reporting Spills and Releases to Soil, Water and Air in 
Excess of Reportable
Quantities.

SECTION 8  EXPOSURE CONTROLS/PERSONAL PROTECTION

Respiratory Protection:            NIOSH/MSHA-approved respirator

Local Exhaust
Ventilation                             

Keep away from heat and flame.  Do not get in eyes, on 
skin, on clothing. Use with adequate ventilation.

SECTION 7  HANDLING AND STORAGE

Keep away from heat and ignition sources. May be harmful if swallowed.  Avoid 
breathing vapor or dust. Use with adequate ventilation. Avoid contact with eyes, 
skin, and clothes. Wash thoroughly after handling. Keep container closed.

FIRST AID:  SKIN: Remove contaminated clothing. Wash exposed area with soap 
and water. If symptoms persist, seek medical attention

EYES: Wash eyes with plenty of water for at least 15 minutes, lifting lids 
occasionally. Seek Medical Aid. INHALATION: Remove to fresh air. If not breathing, 
give artificial respiration. If breathing is difficult, give oxygen

INGESTION: Give several glasses of milk or water. Vomiting may ocur 
spontaneously, but DO NOT INDUCE! Never give anything by mouth to an 
unconcious person.

Xylenes (Xylol) 100 V/VCAS# 1330-20-7 OSHA TWA 100 

ppm (435 mg/mƒ)
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Xylenes (Xylol)

 Mechanical

Protective Gloves:                   Gloves to prevent skin exposure as rubber or vinyl

Eye Protection:                      Goggles and Face 
Shield

Other Protective Equipment:   Wear appropriate clothing to prevent 
skin exposure

SECTION 9  PHYSICAL AND CHEMICAL PROPERTIES

Melting Point: 12.2° C

Boiling Point: 138° C

Vapor Pressure: 6.72

Vapor Density: 3.66

Solubility in Water: Negligible

Appearance /Odors: Red liquid, 

solvent odor

Flash Point: 17.0° C

Specific Gravity: 0.864

Percent Volatile by Volume: >99%

Evaporation Rate               Information not 

available

Auto Ignition Temp             Information not 

availlabl

Lower Flamm. Limit in Air   1.0

Upper Flamm. Limit in Air   6.0

Evaporation Standard         

SECTION 10  STABILITY AND REACTIVITY INFORMATION

Stability: Stable

Conditions to  Avoid: Avoid contact with heat, sparks, flames, or 
other sources of ignition.

Materials to Avoid: Oxidizing materials

Hazardous Decomposition
Products:

Oxides of carbon, acrid fumes

Hazardous polymerization: Will Not Occur

Conditions to Avoid: None known

SECTION 11                       Toxicological Information

SECTION 12                       Ecological  Information

SECTION 13                       Disposal Considerations

SECTION 14                    Transport  Information

Carcinogenic References: NTP Carcinogen - Known: No, IARC Category- 3

Environmental Toxicity: When Released to the Soil and Water, this Material may Evaporate to 
Moderate Extent.

Environmental Toxicity: This material may be toxic to aquatic life. The LC50/96-hour values for 
fish are between 1 and 10
mg/l. The LC50/96-hour values for fish are between 10 and 100 mg/l.

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility.
Processing, use or contamination of this product may change the waste management options.
State and local disposal regulations may differ from federal disposal regulations. Dispose of 
container and unused contents in accordance with federal, state and local requirements.
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Xylenes (Xylol)

SECTION 15                       Regulatory  Information

SECTION 16                      Additional Information 

Chemical Inventory Status –
Part 1:Ingrdient  
p-Xylene (106-42-3)
TSCA        Yes     
EC             Yes     
Japan        YES     
Australia   Yes       

Chemical Inventory Status –
Part 2:Ingredient      
p-Xylene (106-42-3)
Korea        Yes    
DSL          Yes    
NDSL       No    
Phil.          Yes      

Federal, State & International Regulations –
Part 1: Ingredient.
p-Xylene (106-42-3)
RQ                 No        
TPQ               No       
List                 YES      
Chemical Catg    No         

Federal, State &
International Regulations –
Part 2:Ingredient        
p-Xylene (106-42-3)
CERCLA   100  
261.33       No        
8(d)            YES  

Chemical Weapons Convention:  No
TSCA 12 (b):YES
CDTA:NO                    PURE/LIQUID
SARA 311/312:  Acute:YES
Chronic:    YES
Fire:         YES
Pressure:    No 
Reactivity: No
Australian Hazchem Code: 3Y
Poison Schedule:S6

Effects of overexposure, Acute abd Chronic: Irritation of eyes, nose and 
throat. Reversible eye damage, dermatitis, chemical pneumonia, central 
nrevous system depression. Conditions aggravated: Persons with pre-
existing eye, skin or respiratory conditions may be more susceptible. 
Target organs: Liver and kidneys.

DOT    Classification: Xylenes, 3, UN1307, PG III

DOT Regulations may change from time to time. Please consult the most recent D.O.T. regulations.
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Xylenes (Xylol)

The information herein is believed to be accurate and is offered in good faith for the user's 
consideration and investigation.  No warranty either expressed or implied is made for the 
completeness or accuracy of the information whether originating from the above mentioned 
company or not.  Users of this material should satisfy themselves by independent investigation 
of current scientific and medical knowledge that the material can be used safely.

Health Reactivity

Flammability

NFPA
Revisions

0.16/22/2010 updated msds to 16 section from 10 section 
msds. STN
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MATERIAL SAFETY DATA SHEET FOR LEAD

SECTION 1 – MATERIAL IDENTIFICATION

Material Name: Lead

Description: Bluish-Grey metal, apparently odorless

Other Designations: Soft lead, Hard Lead, Calcium lead.

Manufacturer: Mars Metal Company,
4130 Morris Drive,
Burlington, Ontario
L7L 5L6

Emergency Phone Number: (905) 637-3862

SECTION II – HAZARDOUS INGREDIENTS EXPOSURE GUIDELINES

Base Metal: Lead – C.A.S. #7439-9201/Exposure Limits: 1.05 Mg/M3 ACGIH TWA
Alloys: Sb, Sn, As, Cu, Ca – Antimony C.A.S. #7440-36-0/
Exposure Limits: 0.50 Mg/M3 ALGIH TWA

SECTION III – PHYSCIAL DATA:

Boiling Point: 3164 degrees Fahrenheit
Melting Point: 622 degrees Fahrenheit
Specific Gravity: (H o = 1) Approximately 10.3
Vapour Pressure: (MM HG) N.A.
Solubility in Water: Negligible

SECTION IV – FIRE AND EXPLOSION DATA

Hazards: Toxic fumes and vapours are produced by molten lead.
Dust explosion potential exists

Extinguishing Media: Dry chemical or carbon dioxide should be used on surrounding
Area.

Firefighting Procedures: Full body protective clothing should be worn and positive
pressure breathing apparatus used.

Flammability: Metal is not flammable, powders or dust may be flammable.

SECTION V – REACTIVITY DATA

Chemical Stability: Metal is stable.



Incompatibility:            Strong oxidizers, Hydrogen Peroxide, Active metals. 
  
Hazardous Decomposition Products: High temperature may produce hazardous fumes. 
  
SECTION VI – HEATH HAZARD DATA AND FIRST AID 
 
Threshold Limit Value:            Time weighed average exposure 0.15 MG/M3.  Short term 
                                                Exposure 0.30 MG/M3. 
  
Routes of Exposure:               Ingestion, Inhalation, and Eyes. 
  
EFFECTS OF EXPOSURE: 
 
Acute Overexposure:              May cause weakness, vomiting, loss of appetite and  
Constipation. 
  
Chronic Exposure:                  May cause weakness, Insomnia, Hypertension, Anemia,  
Neuromuscular dysfunction’s and joint paint. 
  
EMERGENCY AND FIRST AID PROCEDURES: 
 
Ingestion:         Rinse mouth, give plenty of water, get medical attention. 
  
Inhalation:        Remove from exposure to fresh air, get medical attention. 
  
Eyes:               Rinse thoroughly with water, get medical attention. 
  
Skin:                Remove contaminated clothing and wash effected area with water and  
soap. 
  
SECTION VII – SPILL AND LEAK PROCEDURES: 
 
Released or Spilled:    Sweep up carefully using water (or other suitable wetting agent) 
to  
prevent emissions, place waste in sealable containers which are  
to be disposed of in accordance with local legislation. 
  
Waste Disposal Method:        Contact local authorities for instructions on proper disposal  
procedures in your area. 
  
SECTION VIII – SPECIAL PROTECTION INFORMATION: 
 
Respiratory:    Use respirators as per the regulations respecting Lead. 
  
Eye Protection: Face shield/approved safety glasses. 
  
Hands:  Protective gloves should be worn when handling Lead. 
  
Other Protective Equipment: Clean overalls, safety boots, and helmets. 
  
Local Exhaust: Adequate local and general ventilation must be provided. 



SECTION IX – SPECIAL PRECAUTIONS:

Handling and Storage: Lead dust should be handled in sealed containers. Every effort
should be made to prevent dusts from becoming airborne.

Other Precautions: Use wet methods for dust control whenever possible. Ensure that
there is sufficient ventilation in areas of lead use.

January 2008



             MATERIAL SAFETY DATA SHEET 
 

          (POLYCHLORINATED BIPHENYLS) 
  
COMPOSITION/INFORMATION ON INGREDIENTS   
 
Ingredients Name: polychlorinated biphenyls (PCBs)   
   
HAZARD IDENTIFICATION  
 
Reports of Carcinogenicity:   YES 
 
HEALTH HAZARDS ACUTE AND CHRONIC  
 

• Eyes: Moderately irritating to eye tissues.   
 

• Skin:  Can be absorbed through intact skin, may cause de-fatting, potential for chloracne.   
 

• Inhalation: Possible liver injury.   
 

• Ingestion: Slightly toxic; reasonably anticipated to be carcinogenic.  
 
EFFECTS OF OVER-EXPOSURE  
 
Can cause dermatological symptoms; however, these are reversible upon removal of exposure 
source. 
 
FIRST AID MEASURES  
  

• Eyes: Irrigate immediately with copious quantities of running water for at least 15 minutes 
if liquid or solid PCBs get into them.  

 
• Skin: Contaminated clothing should be removed and the skin washed thoroughly with soap 

and water. Hot PCBs may cause thermal burns.  
 
• Inhalation: Remove to fresh air; if skin rash or respiratory irritation persists, consult a 

physician (if electrical equipment arcs over, PCBs may decompose to produce hydrochloric 
acid).  

 
• Ingestion: Consult a physician. Do not induce vomiting or give any oily laxatives. (If large 

amounts are ingested, gastric lavage is suggested). 
 
FIRE FIGHTING MEASURES: Flash Point: >141 oC (285.8 oF) 
 
EXTINGUISHING MEDIA: PCBs are fire-resistant compounds. 
 



 
 
FIRE-FIGHTING PROCEDURES  
 
Standard fire-fighting wearing apparel and self-contained breathing apparatus should be worn when 
fighting fires that involve possible exposure to chemical combustion products.  Fire fighting 
equipment should be thoroughly cleaned and decontaminated after use. 
 
UNUSUAL FIRE/EXPLOSION HAZARD  
 
If a PCB transformer is involved in a fire-related incident, the owner of the transformer is required 
to report the incident.  Consult and follow appropriate federal, provincial and local regulations. 
 
Note: When askarel liquid becomes involved in a fire, toxic by-products of combustion are 
typically produced including polychlorinated dibenzofurans and polychlorinated dibenzodioxins, 
both known carcinogens. The structures of these chemical species are as follows: 
 

 
 

 
 

Note: 2,3,7,8-tetrachloro-dibenzo-p-dioxin is one of the most potent teratogenic, mutagenic and 
carcinogenic agents known to man. 
 
 SPILL RELEASE PROCEDURES  
 
Cleanup & disposal of liquid PCBs are strictly regulated by the federal government. Ventilate area. 
Contain spill/leak. Remove spill by means of absorptive material. Spill clean-up personnel should 
use proper protective clothing. All wastes and residues containing PCBs should be collected, 
containerized, marked and disposed of in the manner prescribed by applicable federal, provincial 
and local laws. 
 
HANDLING AND STORAGE PRECAUTIONS  
 
Care should be taken to prevent entry into the environment through spills, leakage, use, 
vaporization, or disposal of liquid. Avoid prolonged breathing of vapours or mists. Avoid contact 
with eyes or prolonged contact with skin. Comply with all federal, provincial and local regulations. 



 
OTHER PRECAUTIONS 
 
Federal regulations require PCBs, PCB items, storage areas, transformer vaults, and transport 
vehicles to be appropriately labelled.  
 
RESPIRATORY PROTECTION  
 
Use OHSA approved equipment when airborne exposure limits are exceeded. Full facepiece 
equipment is recommended and, if used, replaces need for face shield and/or chemical splash 
goggles.  The respirator use limitations specified by the manufacturer must be observed. 
 
VENTILATION 
 
Provide natural or mechanical ventilation to control exposure levels below airborne exposure levels. 
 
PROTECTIVE GLOVES: Wear appropriate chemical resistant gloves to prevent skin contact. 
 
EYE PROTECTION: Wear chemical splash goggles and have eye baths available. 
 
OTHER PROTECTIVE EQUIPMENT  
 
Wear appropriate protective clothing. Provide a safety shower at any location where skin contact 
can occur. 
 
WORK HYGIENIC PRACTICES  
 
Wash thoroughly after handling. Supplemental safety and health : none 
 
PHYSICAL/CHEMICAL PROPERTIES  
 

• Vapour pressure: (mm Hg @100 oF)  0.005 - 0.00006 
 

• Viscosity: (CENTISTOKES) 3.6 - 540 
 

• Stability indicator/materials to avoid:   Yes 
 

• Stability Condition to Avoid:  PCBs are very stable, fire-resistant compounds. 
 
HAZARDOUS DECOMPOSITION PRODUCTS  
 
Carbon monoxide, carbon dioxide, hydrogen chloride, phenolics, aldehydes, furans, dioxins 
 
WASTE DISPOSAL METHODS  
 
Consult the applicable PCB regulations prior to any disposal of PCBs or PCB-contaminated items. 



 

Material Safety Data Sheet 
 
MSDS ID NO.: 0255MAR019
Revision date: 09/12/2005

1. CHEMICAL PRODUCT AND COMPANY INFORMATION
 
Product name: Marathon 325 Extract
Synonyms: SB-AE Binder; 325 Aromatic Extract; Heavy Paraffinic Solvent Extract
Chemical Family: Aromatic Extract
Formula: Mixture
 

Manufacturer:
Marathon Petroleum Company LLC
539 South Main Street         
Findlay OH 45840    

 
Other information: 419-421-3070
Emergency telephone number: 877-627-5463
 

2. COMPOSITION/INFORMATION ON INGREDIENTS
 
325 Extract is a complex mixture of hydrocarbons obtained as the extract from a solvent extraction process.  It consists 
predominantly of aromatic hydrocarbons having carbon numbers predominantly in the range of C20-C50.  The CAS 
description of this stream states that it is likely to contain >5% 4 to 6-membered condensed ring polycyclic aromatic 
hydrocarbons. 

 This product was analyzed by MAP and found to contain <0.05% of the 22 3-7 ring polycyclic aromatic compounds 
identified as Persistent Bioaccumulative Toxic (PBT) Chemicals subject to reporting under EPA EPCRA Section 313 
regulations.
 
Product information
 

Name CAS Number Weight % ACGIH Exposure 
Limits:

OSHA - Vacated 
PELs - Time 

Weighted Ave

Other:

Marathon 325 Extract 64742-04-7  100
 
Component Information
 

Name CAS Number Weight % ACGIH Exposure 
Limits:

OSHA - Vacated 
PELs - Time 

Weighted Ave

Other:

Extracts, Petroleum Heavy Paraffinic 
Distillate Solvent

64742-04-7 100.0000

Sulfur Compounds Mixture 0.5-4
 
Notes: The manufacturer has voluntarily elected to reflect exposure limits contained in 

OSHA's 1989 air contaminants standard in its MSDS's, even though certain of those 
exposure limits were vacated in 1992.

 
3. HAZARDS IDENTIFICATION

 

Product name: Marathon 325 Extract

EMERGENCY OVERVIEW  
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A CONSUMER WARNING LABEL IS NOT APPLICABLE FOR THIS PRODUCT. 

 
Inhalation: Exposure to vapor or mist may cause pulmonary irritation, dizziness, nausea and 

loss of consciousness.
 
Ingestion: Product is presumed to be slightly toxic (single dose).  Significant ingestion could 

result in liver damage.
 
Skin contact: Prolonged and repeated liquid contact can cause dermatitis, folliculitis or oil acne. 

Components of this product may cause skin sensitization. Components of this 
product can cause liver damage if absorbed through the skin.

 
Eye contact: Liquid or vapor contact may result in slight eye irritation.  
 
Carcinogenic Evaluation:
 
Product information

Name IARC 
Carcinogens:

NTP 
Carcinogens:

ACGIH - 
Carcinogens:

OSHA - Select 
Carcinogens:

Marathon 325 Extract 
64742-04-7

NE

 
Notes: The International Agency for Research on Cancer (IARC) has determined that there 

is sufficient evidence for the carcinogenicity of untreated vacuum distillates, acid-
treated oils, and aromatic oils, including extracts from solvent treatment of distillates 
and the high boiling fraction of catalytically cracked oils in animals. 

 
Component Information
 
Notes: The International Agency for Research on Cancer (IARC) and the National 

Toxicology Program (NTP) have concluded that certain polycyclic aromatic 
hydrocarbons, i.e. (benzo(a)pyrene, benz(a)anthracene, benzo(a)phenanthrene, 
indeno(1,2,3-cd)pyrene, benzo(j)fluoranthene, benzo(j,k,fluorine, 
benzo(g,h,i)perylene, and 5-methylchrysene are probably carcinogenic to humans 
(Group 2A and B). 

  
4. FIRST AID MEASURES

 
Inhalation: If affected, move person to fresh air.  If breathing is difficult, administer oxygen. If not 

breathing or if no heartbeat, give artificial respiration or cardiopulmonary 
resuscitation (CPR). Immediately call a physician. If symptoms or irritation occur with 
any exposure, call a physician.

DANGER! 
CONTAINS POLYNUCLEAR AROMATIC HYDROCARBONS SOME OF WHICH HAVE PRODUCED CANCER IN 

LABORATORY ANIMALS AND HUMANS.  
REPEATED SKIN CONTACT TO SOME COMPONENTS IN THIS PRODUCT HAS PRODUCED SYSTEMIC TOXICITY 

(INCLUDING LIVER DAMAGE) IN LABORATORY ANIMALS. 

OSHA WARNING LABEL: 
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THIS PRODUCT IS A BROWN TO BLACK VISCOUS COLORED LIQUID.   CONTAINS POLYNUCLEAR AROMATIC 
HYDROCARBONS SOME OF WHICH HAVE PRODUCED CANCER IN LABORATORY ANIMALS AND HUMANS.   
REPEATED SKIN CONTACT TO SOME COMPONENTS OF THIS PRODUCT HAVE PRODUCED SYSTEMIC 
TOXICITY (INCLUDING LIVER DAMAGE) IN LABORATORY ANIMALS. VAPORS CAN PRODUCE EYE, SKIN, AND 
RESPIRATORY TRACT IRRITATION. THIS PRODUCT IS NOT A COMBUSTIBLE LIQUID PER THE OSHA HAZARD 
COMMUNICATION STANDARD, BUT WILL IGNITE AND BURN AT TEMPERATURES EXCEEDING THE FLASH 
POINT.

CONSUMER WARNING LABEL: 



 
Skin contact: Wash with soap and large amounts of water.  Remove contaminated clothing. If 

symptoms or irritation occur, call a physician.
 
Ingestion: Ingestion not likely. If swallowed, do not induce vomiting and do not give liquids.   

Immediately call a physician.
 
Eye contact: Flush eyes with large amounts of tepid water for at least 15 minutes. If symptoms or 

irritation occur, call a physician.
 
Medical conditions aggravated by 
exposure:

Preexisting skin conditions, respiratory disorders, and impaired liver function may be 
aggravated by exposure to components of this product.

  
5. FIRE FIGHTING MEASURES

 
Suitable extinguishing media: For small fires, Class B fire extinguishing media such as 

CO2, dry chemical, foam (AFFF/ATC) or water spray can be 
used. For large fires, water spray, fog or foam (AFFT/ATC) 
can be used. Fire fighting should be attempted only by those 
who are adequately trained and equipped with proper 
protective equipment.

Specific hazards: This product is not a combustible liquid per the OSHA 
Hazard Communication Standard, but will ignite and burn at 
temperatures exceeding the flash point.

Special protective equipment for firefighters: Avoid using straight water streams.   Water spray and foam 
(AFFF/ATC) must be applied carefully to avoid frothing and 
from as far a distance as possible. Avoid excessive water 
spray application. Use water spray to cool exposed surfaces 
from as far a distance as possible. Keep run-off water out of 
sewers and water sources.

 
Flash point: 435 F; 224 C (Min)
Autoignition temperature: No data available. 
Flammable limits in air - lower (%): No data available.
Flammable limits in air - upper (%): No data available.
 

 
6. ACCIDENTAL RELEASE MEASURES

 
Personal precautions: Keep public away. Isolate and evacuate area. Shut off source if safe to do so.   

Advise authorities and National Response Center (800-424-8802) if substance has 
entered a watercourse or sewer. Notify local health and pollution control agencies, if 
appropriate. Contain liquid with sand or soil.   Recover and return product to source.

  
7. HANDLING AND STORAGE

 
Handling:

Flammability:  1
Health:  2

Reactivity:  1

NFPA rating: 

Reactivity:  1
Other:  -

Health:  2

MSDS ID NO.:  0255MAR019

Special:  *See Section 8 for guidance in selection of 
personal protective equipment.  

Product name: Marathon 325 Extract

HMIS classification: 
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Flammability:  1



Comply with all applicable EPA, OSHA, NFPA and consistent state and local requirements. Use appropriate grounding 
and bonding practices.   Store in properly closed containers that are appropriately labeled and in a cool well-ventilated 
area.  Do not expose to heat, open flames, strong oxidizers or other sources of ignition. Do not cut, drill, grind or weld on 
empty containers since they may contain explosive residues.   

Avoid skin contact. Stay upwind and vent open hatches before unloading. Exercise good personal hygiene including 
removal of soiled clothing and prompt washing with soap and water.
  

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 
PERSONAL PROTECTIVE EQUIPMENT
 
Engineering measures: Local or general exhaust required in an enclosed area or when there is inadequate 

ventilation.
 
 Respiratory protection: Not required under normal conditions and adequate ventilation.   Use atmosphere 

supplying respirators in confined spaces or when vapors exceed permissible limits; 
otherwise, an organic vapor respirator with pre-filter for fumes can be used. Self-
contained breathing apparatus should be used for fire fighting.

 
 Skin and body protection: Impermeable gloves (e.g., nitrile, viton, tyvek/saranex 23) to prevent skin contact. 

Chemical resistant apron or other protective clothing to avoid skin contact.
 
 Eye protection: Goggles and faceshield when handling hot material.
 
 Hygiene measures: Use mechanical ventilation equipment that is explosion-proof.
 
 
9. PHYSICAL AND CHEMICAL PROPERTIES:
 
Appearance: Brown To Black Viscous Liquid
Physical state (Solid/Liquid/Gas): Liquid
Substance type (Pure/Mixture): Mixture
Color: Brown to Black
Odor: Aromatic Sweet
Molecular weight: Not determined.
pH: Neutral
Boiling point/range (5-95%): 642-1017 F
Melting point/range: Not determined.
Decomposition temperature: Not applicable.
Specific gravity: 1.0
Density: 8.3 lbs/gal
Bulk density: No data available.
Vapor density: No data available.
Vapor pressure: Negligible
Evaporation rate: No data available.
Solubility: Not determined
Solubility in other solvents: No data available.
Partition coefficient (n-octanol/water): No data available.
VOC content(%): No data available.
Viscosity: 453.4 cSt @ 40 C 

16.4 cSt @ 100 C
Pour Point: 70 F
 

10. STABILITY AND REACTIVITY
 
Stability: The material is stable at 70 F, 760 mm pressure. 
 
Polymerization: Will not occur.
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Hazardous decomposition products: Combustion produces carbon monoxide, aldehydes, 
aromatic and other hydrocarbons. 

 
Materials to avoid: Strong oxidizers such as nitrates, chlorates, peroxides.  
 
Conditions to avoid: Sources of heat or ignition.
  

11. TOXICOLOGICAL INFORMATION
 
 
Acute toxicity:
 
Product information

Name CAS Number Inhalation: Dermal: Oral:
Marathon 325 Extract 64742-04-7 No data available >2 mg/kg [Rabbit] >5 gm/kg [Rat]

 
Lifetime skin painting studies with heavy distillate aromatic extracts (HDAE) have produced tumors following prolonged 
and repeated skin contact.  HDAE was found to be positive in an Ames mutagenicity test.    Repeated dermal application 
of HDAE (30 mg/kg/day for 13 weeks) resulted in anemia, liver degeneration and injury to bone marrow and lymphoid 
tissues. Treatment related mortality and body weight reduction was observed at 500 mg/kg.  Repeated dermal application 
(125 mg/kg/day) of HDAE to pregnant rats during gestation produced maternal and fetal toxicity.  Increased resorptions 
were observed at doses of 30 mg/kg/day and above.  

 Summary of health effect data on aromatic extracts: 

This product contains >0.1% 3-7 ring polynuclear aromatic hydrocarbons (PAC's).   Some 3-7 ring PACs have been 
shown to be carcinogenic in experiment animals.  An increased risk of cancer has been observed in workers employed in 
the aluminum production, coal gasification, coal-tar pitch, coke production and iron and steel industries that had been 
occupationally exposed to polynuclear aromatic hydrocarbons (PAC).  Since these kinds of PACs have been measured at 
high levels in air samples taken in these idustries, IARC has concluded that these PACs are probably carcinogenic to 
humans.
 
 

12. ECOLOGICAL INFORMATION
 
Ecotoxicity effects: If spilled, hot product and/or the coating action of the oil components could harm 

plant life.   

The 96 hour TLM for WAF (water accommodated fraction) of an aromatic extract is 
>1000 mg/l in fish or algae. 21 day exposures of 1000 mg/l WAF of an aromatic 
extract to Daphnia did not affect survival nor reproduction. 

  
13. DISPOSAL CONSIDERATIONS

Cleanup Considerations: This material as supplied and by itself, when discarded or 
disposed of, is not an EPA RCRA hazardous waste 
according to federal regulations. This material could become 
a hazardous waste if mixed or contaminated with a 
hazardous waste or other substance(s).   It is the 
responsibility of the user to determine if disposal material is 
hazardous according to federal, state and local regulations. 

  
14. TRANSPORT INFORMATION

49 CFR 172.101: 
 
DOT: 
 Transport Information: This material when transported via US commerce is NOT REGULATED by DOT 

regulations. 
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 DOT reportable quantity (lbs): Not applicable.
 
 
TDG (Canada):
 Regulated substances: Not applicable.
  

15. REGULATORY INFORMATION
 
Federal Regulatory Information: 
 
US TSCA Chemical Inventory Section 8(b): This product and/or its components are listed on the TSCA 

Chemical Inventory.
 
OSHA Hazard Communication Standard: This product has been evaluated and determined to be 

hazardous as defined in OSHA's Hazard Communication 
Standard.

 
EPA Superfund Amendment & Reauthorization Act (SARA):  
 
SARA Section 302: This product contains the following component(s) that have been listed on EPA's 

Extremely Hazardous Substance (EHS) List:
 

Name CERCLA/SARA - Section 302 Extremely Hazardous Substances and TPQs
Extracts, Petroleum Heavy Paraffinic 

Distillate Solvent
NA

Sulfur Compounds NA
 
 
SARA Section 304: This product contains the following component(s) identified either as an EHS or a 

CERCLA Hazardous substance which in case of a spill or release may be subject to 
SARA reporting requirements:

 
Name CERCLA/SARA - Hazardous Substances and their Reportable Quantities

Extracts, Petroleum Heavy Paraffinic 
Distillate Solvent

NA

Sulfur Compounds NA
 
SARA Section 311/312: The following EPA hazard categories apply to this product:

Acute Health Hazard
Chronic Health Hazard

 
SARA Section 313: This product contains the following component(s) that may be subject to reporting on 

the Toxic Release Inventory (TRI) From R:
 

Name CERCLA/SARA 313 Emission reporting:
Extracts, Petroleum Heavy Paraffinic 

Distillate Solvent
None

Sulfur Compounds None
 
State and Community Right-To-Know Regulations: 
The following component(s) of this material are identified on the regulatory lists below:
 

Pennsylvania Right-To-Know: Not Listed.

Extracts, Petroleum Heavy Paraffinic Distillate Solvent

 Massachusetts Right-To Know: Carcinogen; Extraordinarily hazardous

 California Proposition 65: Not Listed

 Florida substance List: Not Listed.

 

 Rhode Island Right-To-Know: Not Listed

Louisiana Right-To-Know:

 New Jersey Right-To-Know: Not Listed.

MSDS ID NO.:  0255MAR019

Not Listed
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Canadian Regulatory Information:  
 
Canada DSL/NDSL Inventory: This product and/or its components are listed either on the Domestic Substances List 

(DSL) or the Non Domestic Substance List (NDSL).
 
 

16. OTHER INFORMATION
 
Additional Information: No data available.
 
Prepared by: Craig M. Parker Manager, Toxicology And Product Safety
 
The information and recommendations contained herein are based upon tests believed to be reliable.  However, 
Marathon Petroleum Company LLC (MPC) does not guarantee their accuracy or completeness nor shall any of this 
information constitute a warranty, whether expressed or implied, as to the safety of the goods, the merchantability of the 
goods, or the fitness of the goods for a particular purpose.  Adjustment to conform to actual conditions of usage maybe 
required.  MPC assumes no responsibility for results obtained or for incidental or consequential damages, including lost 
profits arising from the use of these data.  No warranty against infringement of any patent, copyright or trademark is made 
or implied.
 

End of Safety Data Sheet 
 

Not Listed

 

 Michigan critical materials register list: Not Listed.

 Illinois - Toxic Air Contaminants

 Massachusetts Extraordinarily Hazardous 
Substances:

Not Listed

Not Listed

California - Regulated Carcinogens:

 California - Regulated Carcinogens: Not Listed

Not Listed

 Pennsylvania RTK - Special Hazardous 
Substances:

Not Listed

 New York - Reporting of Releases Part 597 - 
List of Hazardous Substances:

Not Listed

 New Jersey - Special Hazardous Substances: Not Listed

 Michigan critical materials register list: 

 New Jersey - Environmental Hazardous 
Substances List:

Not Listed

Sulfur Compounds

 Illinois - Toxic Air Contaminants Not Listed

 

 New York - Reporting of Releases Part 597 - 
List of Hazardous Substances:

Not Listed

Pennsylvania RTK - Special Hazardous 
Substances:

 Louisiana Right-To-Know: Not Listed

Not Listed

 

 California Proposition 65: Not Listed

Massachusetts Extraordinarily Hazardous 
Substances:

carcinogen; extraordinarily hazardous

 New Jersey Right-To-Know: Not Listed.

 New Jersey - Special Hazardous Substances: Not Listed

 Pennsylvania Right-To-Know: Not Listed.

Not Listed.

 Massachusetts Right-To Know: Not Listed.

 

 Florida substance List: Not Listed.

MSDS ID NO.:  0255MAR019

New Jersey - Environmental Hazardous 
Substances List:

Not Listed
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 Rhode Island Right-To-Know:
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 MATERIAL SAFETY DATA SHEET 
 
UNITED MINERAL & CHEMICAL CORPORATION     FOR EMERGENCY CALL: 
1100 VALLEY BROOK AVENUE       C H E M T R E C 
LYNDHURST, NJ 07071        1-800-424-9300 
TEL: 201-507-3300   FAX: 201-507-1506  
 
 
 
 SECTION A - PRODUCT INFORMATION 
 
TRADE NAME : ARSENIC METAL: REVISION DATE : NOVEMBER 16, 2007 
 MBE CHARGES, ARSENIC CHUNK & GRANULE  
CAS NUMBER : 7440-38-2 
SYNONYMS : METALLIC ARSENIC; GREY ARSENIC; ARSENIA 
CHEMICAL FAMILY : METALS - GROUP 5a 
FORMULA : As 
 
 SECTION B - HAZARDOUS COMPONENTS 
 
 COMPONENT CAS NO. % PEL/TLV 
 
 ARSENIC METAL (As) 7440-38-2 100 0.01mg/m3 ACGIH TWA AS As 
    0.01mg/m3 OSHA TWA, INORGANIC COMPOUNDS AS As  
    (SEE 29 CFR 1910.1018) 
    0.5 mg/m3 OSHA TWA, ORGANIC COMPOUNDS AS As 
    0.002 mg/m3/15 min. CEILING-NIOSH, INORGANIC CMPD. 
    5 mg As/m3 IDLH-CARCINOGEN, INORGANIC COMPOUNDS 
TWA – Time Weighted Average over 8 hours 
IDLH - Immediately dangerous to life & health See the OSHA Inorganic Arsenic Standard at 29 CFR 1910.1018 before processing. 
 
 SECTION C - PHYSICAL PROPERTIES 
 
 BOILING POINT (°C) : SUBLIMES @ 615 SPECIFIC GRAVITY : 5.72 
 MELTING POINT (°C) : 817 @ 3.6477 Mpa FREEZING POINT (° ) : N/A 
 VAPOR PRESSURE (mm Hg) : 1mm @ 372ºC PERCENT VOLATILE (BY WT.) : N/A 
 VAPOR DENSITY (AIR=1) : N/A EVAPORATION RATE : N/A 
 SOLUBILITY IN WATER : INSOLUBLE pH (0 % IN WATER) : NONE 
 ODOR THRESHOLD : N/A 
 APPEARANCE & ODOR : SILVER GRAY CRYSTALLINE CHUNKS, RODS, OR GRANULES; NO ODOR AS METAL 
  AS COMPOUND, AsH3 HAS GARLIC ODOR 
 
 SECTION D - FIRE & EXPLOSION DATA 
 
 FLASH POINT (° ) : NONE 
 FLAMMABLE LIMITS : LEL : (N/A) UEL : (N/A) AUTO IGNITION TEMP (° F): (UNKNOWN) 
 EXTINGUISHING MEDIA : WATER : () FOAM : (X) CO2: (X)    DRY CHEMICAL: (X) 
 
SPECIAL FIRE FIGHTING PROCEDURES : ARSENIC IN MASS FORM IS NON-FLAMMABLE.  IN THE EVENT OF A FIRE, RESTRICT PERSONS 

NOT WEARING PROTECTIVE EQUIPMENT FROM AREA.  TRY TO SNUFF FIRE WITH SAND, DRY 
MEDIA, FOAM OR CO2.  IF NO OTHER OPTIONS AVAILABLE, USE WATER & ALWAYS WEAR SELF 
CONTAINED BREATHING APPARATUS OR NIOSH TOXIC VAPOR RESPIRATOR.  POISONOUS 
GASES ARE PRODUCED IN FIRE, INCLUDING ARSENIC OXIDES. 

UNUSUAL FIRE & EXPLOSION HAZARDS : ARSENIC, WHEN HEATED OR IN CONTACT WITH ACID OR ACID FUMES, CAN PRODUCE HIGHLY 
TOXIC FUMES (SUCH AS ARSINE).  ARSENIC REACTS VIGOROUSLY WITH OXIDIZING 
MATERIALS.  ARSENIC IS FLAMMABLE IN THE FORM OF DUST WHEN EXPOSED TO HEAT OR 
FLAME OR BY CHEMICAL REACTION WITH POWERFUL OXIDIZERS (SEE SECTION E). SLIGHT 
EXPLOSION HAZARD EXISTS IN THE FORM OF DUST WHEN EXPOSED TO FLAME. IN THE EVENT 
OF A FIRE OR SPILL, CONTACT THE STATE DEPT. OF THE ENVIRONMENT & YOUR REGIONAL 
OFFICE OF THE FEDERAL ENVIRONMENTAL PROTECTION AGENCY. 

 
 SECTION E - REACTIVITY DATA 
 
 STABILITY : STABLE 
 INCOMPATIBILITY : HYDROGEN GAS CAN REACT WITH INORGANIC ARSENIC TO FORM THE HIGHLY TOXIC GAS 

ARSINE. INCOMPATIBLE WITH BROMINE AZIDE, DIRUBIDIUM ACETYLIDE, HALOGENS, 
PALLADIUM ZINC, PLATINUM, NCl3, AgNO3, CrO3, Na2O2, HEXAFLUOROISOPROPYLIDENEAMINO 
LITHIUM. CAN REACT WITH ACIDS OR ACID FUMES AND POWERFUL OXIDIZERS SUCH AS 
BROMATES, CHLORATES, IODATES, PEROXIDES, LITHIUM, NaCl3, KNO3, KMnO3, Rb2C2, AgNO4, 
NOCl, IF5, CrO3, CIF3, ClO, BrF3, BrF5, BrN3, RbC3BCH, CsC3BCH. 

HAZARDOUS DECOMPOSITION PRODUCTS : ARSENIC FUMES, ARSINE, OTHER ARSENIC COMPOUNDS 
 HAZARDOUS POLYMERIZATION : WILL NOT OCCUR 
 CONDITIONS TO AVOID : AVOID OPEN CONTAINERS AND CONTACT WITH INCOMPATIBLE MATERIALS 
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 SECTION F - PERSONAL PROTECTIVE EQUIPMENT INFO 
 
 RESPIRATORY EQUIPMENT : FOR HANDLING ELEMENTAL ARSENIC IN CHUNK, ROD, OR GRANULES USE NIOSH APPROVED, 

AIR PURIFYING, TOXIC VAPOR RESPIRATOR FOR PARTICULATE & FUME/ AIR LEVEL.  IF 
PROCESSING MATERIAL INTO INORGANIC ARSENIC COMPOUNDS, CHOOSE PROPER 
RESPIRATORY PROTECTION IN ACCORDANCE WITH THE OSHA INORGANIC ARSENIC 
STANDARD AT 29 CFR 1910.1018 (h).  FOR UNKNOWN CONCENTRATIONS OF INORGANIC 
ARSENIC OR UNDER FIRE-FIGHTING CONDITIONS USE FULL FACEPIECE SELF-CONTAINED 
BREATHING APPARATUS OPERATED IN POSITIVE PRESSURE MODE. 

 PROTECTIVE GLOVES : NEOPRENE OR PLASTIC 
 EYE PROTECTION : FACE SHIELD OR VENTED GOGGLES FOR  WHEN DUST/ FUME OR INORGANIC COMPOUNDS 

ARE  GENERATED. 
 VENTILATION : LOCAL EXHAUST/MECHANICAL(GENERAL) SCRUBBER OR TRAP IF POSSIBLE TO MAINTAIN 

EXPOSURE TO LESS THAN PERMISSIBLE LIMITS FOR ELEMENTAL ARSENIC AND ANY 
COMPOUNDS BEING GENERATED (SEE SECTION B) 

 OTHER PROTECTIVE EQUIPMENT : LAB COAT, COVERALLS, COVERLETS FOR SHOES, AND ACCESS TO EYEWASH FOUNTAIN FOR 
DUST OR INORGANIC COMPOUND GENERATION 

 
 SECTION G - HEALTH HAZARD DATA 
 
 THRESHOLD LIMIT VALUE : 0.01mg/m3 TWA ARSENIC, ELEMENTAL & INORGANIC COMPOUNDS(EXCEPT ARSINE), AS As 
 PRIMARY ROUTES OF EXPOSURE : INHALATION OF FUMES, DUST, REACTION GASES; INGESTION; SKIN CONTACT 
 ORAL LD50 : 763 mg/m3 RAT; ORAL RAT TDLo 605 micrograms/kg – REPRODUCTIVE EFFECTS; ORAL-MAN TDLo 

7857 mg/kg/55 year old – SKIN & GASTROINTESTINAL EFFECTS  
 DERMAL IRRITATION-RABBIT : UNKNOWN; SUBCUTANEOUS RABBIT LDLo: 300 mg/kg 
 EYE IRRITATION-RABBIT : UNKNOWN 
 OSHA PEL : 0.01mg/m3 TWA INORGANIC COMPOUNDS AS As; 0.5 mg/m3 TWA ORGANIC COMPOUNDS AS As. 
 ACGIH TLV : 0.01mg/m3 TWA ELEMENTAL ARSENIC & INORGANIC COMPOUNDS (EXCEPT ARSINE), AS As 
 EFFECTS OF OVEREXPOSURE : ARSENIC METAL IS NOT AS READILY AVAILABLE IN THE BODY AS ARSENIC IN THE FORM OF 

DUST OR VAPOR OR WHEN PROCESSED INTO ARSENIC COMPOUNDS (ARSENICALS). 
INORGANIC ARSENICALS ARE MORE TOXIC THAN ORGANIC ARSENICALS.   

  ACUTE EFFECTS: ARSENIC IS A POISON BY SUBCUTANEOUS, INTRAMUSCULAR, AND 
INTRAPERITONEAL ROUTES. ACUTE ARSENIC POISONING FROM INGESTION RESULTS IN 
BURNING LIPS, THROAT CONSTRICTION, ABDOMINAL PAIN, MARKED IRRITATION OF THE 
STOMACH AND INTESTINES WITH NAUSEA, VOMITING, AND DIARRHEA. IN SEVERE CASES THE 
STOOLS AND VOMIT ARE BLOODY AND THE PATIENT MAY GO INTO COLLAPSE AND SHOCK 
WITH WEAK, RAPID PULSE, COLD SWEATS, COMA, AND DEATH. INHALATION MAY CAUSE 
ULCERATION OF NASAL SEPTUM, RESPIRATORY IRRITATION (COUGH, SORE THROAT), 
SHORTNESS OF BREATH AND WEAKNESS. SKIN OR EYE CONTACT MAY CAUSE DERMATITIS, 
SKIN AND EYE IRRITATION. AFTER ABSORPTION, ARSENIC MAY CAUSE MULTI-ORGAN FAILURE 
AS DELAYED EFFECTS. ARSENIC IS AN EXPERIMENTAL TERATOGEN (MAY CAUSE DAMAGE TO 
THE DEVELOPING FETUS) AND MAY CAUSE SPONTANEOUS ABORTION OR STILLBIRTH WITH 
EITHER ACUTE OR CHRONIC POISONING.   

  CHRONIC EFFECTS: ARSENIC IS A CONFIRMED HUMAN CARCINOGEN AND HAS BEEN 
ASSOCIATED WITH LUNG, BLADDER, SKIN, AND OTHER CANCERS IN HUMANS. CHRONIC 
ARSENIC POISONING MAY INCLUDE ANY OR ALL OF THE FOLLOWING: DIGESTIVE SYSTEM 
DISTURBANCES, LOSS OF APPETITE, CRAMPS, NAUSEA, CONSTIPATION, DIARRHEA; LIVER 
DAMAGE WHICH MAY RESULT IN JAUNDICE; DISTURBANCES OF THE BLOOD, KIDNEYS AND 
NERVOUS SYSTEM; SKIN ABNORMALITIES INCLUDING ITCHING, PIGMENTATION, AND POSSIBLE 
CANCEROUS CHANGES. ARSENIC HAS INDUCED DNA DAMAGE IN HUMAN CELLS. 

 TARGET ORGANS (NIOSH) : (FOR INORGANIC COMPOUNDS AS As): LIVER, KIDNEYS, SKIN, LUNGS, LYMPHATIC SYSTEM 
 KNOWN EFFECTS ON OTHER ILLNESSES : EXPECTED TO AGGRAVATE PRE-EXISTING GASTROINTESTINAL, NERVOUS SYSTEM, SKIN, 

LIVER & KIDNEY PROBLEMS. 
 LISTED CARCINOGEN : NONE  () OSHA (YES) NTP (YES) IARC (YES) OTHER (YES) 
 
 SECTION H – EMERGENCY & FIRST AID DATA 
 
 SKIN : FLUSH WITH SOAP & WATER.  AVOID RUBBING INTO THE SKIN.  CONTACT PHYSICIAN IMMEDIATELY. 
 EYES : FLUSH WITH WATER FOR AT LEAST 15 MINUTES, LIFTING UPPER AND LOWER EYELIDS.  CONTACT PHYSICIAN 

IMMEDIATELY. 
 INHALATION : REMOVE TO FRESH AIR.  PROVIDE OXYGEN IF NECESSARY.  CONTACT PHYSICIAN IMMEDIATELY. 
 INGESTION : IMMEDIATELY CALL POISON CONTROL OR A PHYSICIAN.  DO NOT INDUCE VOMITING UNLESS DIRECTED TO DO 

SO BY POISON CONTROL OR EMERGENCY MEDICAL PERSONNEL.  TAKE TO HOSPITAL IMMEDIATELY. 
  MEDICAL NOTE: AGGRESSIVE DECONTAMINATION WITH GASTRIC LAVAGE IS RECOMMENDED.  IF AN X-RAY 

INDICATES THE PRESENCE OF ARSENIC IN THE LOWER GI TRACT, WHOLE BOWEL IRRIGATION SHOULD BE 
CONSIDERED.  ACTIVATED CHARCOAL MAY NOT BIND SIGNIFICANT AMOUNTS BUT IS RECOMMENDED UNTIL 
DEFINITIVE QUANTITATIVE DATA IS AVAILABLE.  FLUID REPLETION SHOULD BEGIN AS SOON AS POSSIBLE.  
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 SECTION I - SPILL & DISPOSAL INFORMATION 
 
STEPS TO BE TAKEN IN CASE OF SPILL OR LEAK: 
 EVACUATE THE DANGER AREA.  WEARING FULL PROTECTIVE EQUIPMENT (RESPIRATOR, GLOVES, GOGGLES, LAB COAT), GATHER UP 

CHUNKS, RODS, OR GRANULES WITH VACUUM OR UTENSILS RESERVED FOR POISONOUS SOLIDS AND PLACE IN SUITABLE CONTAINER 
AND SEAL.  DO NOT RELEASE TO THE ENVIRONMENT.  AVOID GENERATING DUST.  VENTILATE THE AREA AFTER CLEANUP OF MATERIAL 
AND RESIDUE IS COMPLETE. 

WASTE DISPOSAL INFORMATION: 
 SOLID WASTES SHOULD BE VITRIFIED, PLACED IN LABELED CONTAINER & BURIED IN AN EPA SUPERVISED FACILITY.  ETCHING 

SOLUTIONS & CUTTING WASTES SHOULD BE PRECIPITATED, CEMENTED/VITRIFIED & PLACED IN METAL/PLASTIC LABELED CONTAINERS 
& BURIED IN EPA SUPERVISED FACILITY.  PASS GAS THROUGH POTASSIUM PERMANGANATE, PRECIPITATE & TREAT AS ABOVE.  WASTE 
MAY BE CONSIDERED HAZARDOUS DEPENDING ON LEVEL OF TOXICITY CHARACTERISTIC OF ARSENIC.  SEE 40 CFR 261.24 FOR 
DETERMINATION. 

RCRA HAZARDOUS WASTE : NO () YES (**X) RCRA # :  (**D004) 
  ** - IF TESTED POSITIVE AS CHARACTERISTIC OF TOXICITY FOR ARSENIC 
CERCLA :  NO ()   YES (X) RQ (1 LB. RQ IS APPLICABLE ONLY IF THE DIAMETER OF THE PIECES OF THE SOLID METAL RELEASED IS 

LESS THAN 100 MICROMETERS OR 0.004 INCH.  THIS PRODUCT FORM IS LARGER THAN 100 
MICROMETERS AND HAS NO RQ IN ITS CURRENT FORM.  IF AS HAZARDOUS WASTE 
CHARACTERISTIC OF ARSENIC, THEN RQ=1 LB.)  

 FOLLOW ALL LOCAL, STATE AND FEDERAL INFORMATION AND REGULATIONS 
 
 SECTION J - OTHER REGULATORY INFORMATION 
 
TSCA: WE CERTIFY THAT ALL COMPONENTS OF THIS PRODUCT ARE REGISTERED UNDER THE REGULATIONS OF THE TOXIC 

SUBSTANCES CONTROL ACT. 
 
SARA TITLE III, SECT. 313:    LISTED (X)     UNLISTED () 
 
DOT REGULATED:  YES: (X)  NO: ()  RQ: (N/A - PIECES ARE LARGER THAN 100 MICROMETERS IN DIAMETER) 
 IF REGULATED, PROPER SHIPPING NAME:  ARSENIC  HAZARD CLASS: (6.1) 
 IDENTIFICATION NO.: (UN1558) PACKING GROUP: (II) LABEL REQUIRED: (POISON) 
 INLAND B/L:  UN1558, ARSENIC, 6.1, PACKING GROUP II, POISON 
 EMERGENCY RESPONSE GUIDE NO.: (152) 
 
 SECTION K - SPECIAL PRECAUTIONS 
 
 FOR INDUSTRIAL USE ONLY 
HANDLING & STORAGE INFORMATION:   
 PRIOR TO WORKING WITH ARSENIC, PERSONNEL SHOULD BE TRAINED IN PROPER HANDLING & STORAGE.  STORE IN ORIGINAL 

PACKAGING IN COOL DRY AREA.  WHEN HANDLING, WEAR FULL PROTECTIVE EQUIPMENT (SEE SECTION F). PLACE INTO INERT 
ATMOSPHERE IMMEDIATELY.  IF PROCESSING INTO INORGANIC ARSENIC COMPOUNDS, FOLLOW THE OSHA STANDARD AT 29 CFR 
1910.1018.  DO NOT INGEST. DO NOT INHALE DUST OR ANY PROCESSING FUMES. AVOID SKIN AND EYE CONTACT. 

 NOTE: MAINTENANCE PERSONNEL OF PROCESSING AND EXTRACT EQUIPMENT MUST ALSO WEAR FULL PROTECTIVE EQUIPMENT 
(SEE SECTION F) AND OBSERVE THE REQUIREMENTS OF THE OSHA INORGANIC ARSENIC STANDARD (29 CFR 1910.1018) AS 
RESIDUES MAY CONTAIN ARSENIC PARTICLES AND VARYING COMPOUNDS OF ARSENIC. 

 
OTHER PRECAUTIONS :   
 MINIMUM - HAVE QUARTERLY MEDICAL CHECKS INCLUDING URINE TESTS OF PERSONNEL WORKING WITH ARSENIC OR ARSENIC 

COMPOUNDS.  DO NOT EAT, DRINK OR SMOKE IN THE WORK AREA. 
 
 
 
IN ACCORDANCE WITH GOOD PRACTICES OF PERSONAL HYGIENE, HANDLE WITH DUE CARE AND AVOID ANY UNNECESSARY CONTACT WITH THIS PRODUCT. 
THIS INFORMATION IS BEING SUPPLIED TO YOU UNDER OSHA "RIGHT TO KNOW" REGULATION 29 CFR 1910.1200 AND IS OFFERED IN GOOD FAITH AS TYPICAL VALUES AND 
NOT AS PRODUCT SPECIFICATION.  THE INFORMATION IS BELIEVED TO BE TRUE AND ACCURATE.  NO WARRANTY, EXPRESSED OR IMPLIED, REGARDING THE ACCURACY 
OF THIS DATA, THE HAZARD CONNECTED WITH USE OF THE MATERIAL, OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF, IS MADE.  UNITED MINERAL AND 
CHEMICAL CORPORATION AND ITS SUPPLIERS ASSUME NO RESPONSIBILITY FOR DAMAGE OR INJURY FROM THE USE OF THE PRODUCT DESCRIBED HEREIN.  
    UNITED MINERAL & CHEMICAL CORPORATION 
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NONE AVAILABLE AT THIS TIME 
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Product	 Part #
VaporBlock Plus 20............................................................... VBP 20

Product Description
VaporBlock® Plus™ 20 is a seven-layer co-extruded barrier made 
from state-of-the-art polyethylene and EVOH resins to provide 
unmatched impact strength as well as superior resistance to gas 
and moisture transmission. VaporBlock® Plus™ 20 is a highly 
resilient underslab / vertical wall barrier designed to restrict 
naturally occurring gases such as radon and/or methane from 
migrating through the ground and concrete slab. VaporBlock® 
Plus™ 20 is more than 100 times less permeable than typical 
high-performance polyethylene vapor retarders against Methane, 
Radon and other harmful VOCs.  

VaporBlock® Plus™ 20 is one of the most effective underslab 
gas barriers in the building industry today far exceeding ASTM 
E-1745 (Plastic Water Vapor Retarders Used in Contact with Soil or 
Granular Fill Under Concrete Slabs) Class A, B and C requirements. 
Available in a 20 (Class A) mil thicknesses designed to meet the 
most stringent requirements. VaporBlock® Plus™ 20 is produced 
within the strict guidelines of our ISO 9001:2008 Certified 
Management System.

Product Use
VaporBlock® Plus™ 20 resists gas and moisture migration into the 
building envelop when properly installed to provide protection 
from toxic/harmful chemicals. It can be installed as part of a 
passive or active control system extending across the entire 
building including floors, walls and crawl spaces.  When installed 
as a passive system it is recommended to also include a ventilated 
system with sump(s) that could be converted to an active control 
system with properly designed ventilation fans.

VaporBlock® Plus™ 20 works to protect your flooring and 
other moisture-sensitive furnishings in the building’s interior 
from moisture and water vapor migration, greatly reducing 
condensation, mold and degradation. 

Size & Packaging
VaporBlock® Plus™ 20 is available in 10’ x 150’ rolls to maximize 
coverage.   All rolls are folded on heavy-duty cores for ease in 
handling and installation. Other custom sizes with factory welded 
seams are available based on minimum volume requirements.  
Installation instructions and ASTM E-1745 classifications 
accompany each roll.

VaporBlock® Plus™ VBP20

applications
Radon Barrier

Methane Barrier

VOC Barrier

Under-Slab Vapor Retarder

Foundation Wall Vapor Retarder

Under-Slab Vapor / Gas Barrier

Under-Slab Vapor/Gas Retarder



Engineered Films Division
P.O. Box 5107
Sioux Falls, SD 57117-5107
Ph: (605) 335-0174  •  Fx: (605) 331-0333	

Toll Free: 800-635-3456
Email: efdsales@ravenind.com

www.ravenefd.com
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VBP20

VaporBlock® Plus™ is a seven-layer co-extruded barrier made using 
high quality virgin-grade polyethylene and EVOH resins to provide 
unmatched impact strength as well as superior resistance to gas and 
moisture transmission.

VaporBlock® Plus™ Placement
All instructions on architectural or structural drawings should be reviewed and followed.
Detailed installation instructions accompany each roll of VaporBlock®  Plus™ and can also be located on our website.
ASTM E-1643 also provides general installation information for vapor retarders.

VAPORBLOCK PLUS 20

PROPERTIES TEST METHOD IMPERIAL METRIC

Appearance White/Gold

Thickness, Nominal 20 mil 0.51 mm

Weight 102 lbs/MSF 498 g/m²

Classification ASTM E 1745 CLASS A, B & C

Tensile Strength
lbf/in  (N/cm)
average md & td (new material)

ASTM E 154
Section 9
(D-882)

58 lbf 102 N

Impact Resistance ASTM D 1709 2600 g

Maximum Use Temperature 180° F 82° C

Minimum Use Temperature -70° F -57° C

Permeance
(new material)

ASTM E 154
Section 7

ASTM E 96
Procedure B

0.0051 Perms
grains/(ft²·hr·in·Hg)

0.0034 Perms
g/(24hr·m²·mm Hg)

Radon Diffusion Coeffiecient K124/02/95 < 1.1 x 10-13 m2/s

Methane Permeance ASTM D 1434
< 1.7 x 10-10 m2/d• atm

0.32 GTR (Gas Transmission Rate)
ml/m²•D•ATM

Under-Slab Vapor / Gas Barrier

VaporBlock® Plus™

Limited Warranty available at www.RavenEFD.com

Note:  To the best of our knowledge, unless otherwise stated, these are typical property values and are intended as guides only, not as specification limits. Chemical 
resistance as well as other performance criteria is not implied or given and actual testing must be performed for applicability in specific applications and/or conditions. 
RAVEN INDUSTRIES MAKES NO WARRANTIES AS TO THE FITNESS FOR A SPECIFIC USE OR MERCHANTABILITY OF PRODUCTS REFERRED TO, no 
guarantee of satisfactory results from reliance upon contained information or recommendations and disclaims all liability for resulting loss or damage.


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF APPENDICES
	LIST OF ACRONYMS
	CERTIFICATION
	EXECUTIVE SUMMARY 
	Community Protection Statement

	REMEDIAL ACTION WORK PLAN
	1.0 SITE BACKGROUND
	1.1 Site Location and Current usage
	1.2 proposed Redevelopment Plan
	1.3 Description of Surrounding Property
	1.4 remedial investigation

	2.0 REMEDIAL ACTION OBJECTIVES
	Groundwater
	Soil
	Soil Vapor

	3.0 REMEDIAL Alternatives analysis
	3.1 THRESHOLD CRITERIA
	3.2. BALANCING CRITERIA

	4.0 REMEDIAL ACTION
	4.1  Summary of Preferred Remedial Action
	4.2 Soil Cleanup Objectives and soil/Fill management
	4.3 ENGINEERING CONTROLS
	4.4 INSTITUTIONAL CONTROLS
	4.5 SITE MANAGEMENT PLAN
	4.6  qualitative human health exposure assessment

	5.0 REMEDIAL ACTION MANAGEMENT
	5.1 Project Organization and oversight
	5.2 Site Security
	5.3 Work Hours
	5.4 Construction Health and Safety Plan
	5.5 Community Air Monitoring Plan
	5.6 Agency Approvals
	5.7 Site Preparation
	5.8 Traffic Control
	5.10 Reporting and Record Keeping
	5.11 Complaint Management
	5.12 Deviations from the Remedial Action Work Plan
	5.13 Data usability sUmmary report

	6.0 REMEDIAL ACTION REPORT
	7.0 SCHEDULE
	FIGURES COVER PAGE
	Fig 1 LOCATION MAP
	Fig 2 SITE PLAN
	Fig 3A
	Fig 3B
	Fig 3C
	Fig 3D
	Fig 4 Surrounding Property Use
	Fig 5 Sampling Point Locations
	Fig 5A Test Pit Locations Sampling Points
	Fig 6_Groundwater Elev
	Fig 7 Proposed Endpoint Sampling

	TABLES COVER PAGE

	TABLE 1 VOCs
	TABLE 2 SVOCs
	TABLE 3 Pesticides
	TABLE 4 PCBs
	TABLE 5 Metals
	TABLE 6 VOCs GW
	TABLE 7 SVOCs GW
	TABLE 8 Pesticides GW
	TABLE 9 PCGs GW
	TABLE 10 Metals GW
	TABLE 11 
TO-15Air
	TABLE 12  SCOs
	PCBs
	Pesticides
	Metals
	8270
	8260


	Appendix 1 Citizen Participation Plan
	Appendix 2 Sustainability statement
	Appendix 3
	SOIL/MATERIALS MANAGEMENT PLAN
	1.1 Soil Screening Methods
	1.2 Stockpile Methods
	1.3 Characterization of Excavated Materials
	1.4 Materials Excavation, Load-Out and Departure
	1.5 Off-Site Materials Transport
	1.6 Materials Disposal Off-Site
	1.7 Materials Reuse On-Site
	1.8 Demarcation
	1.9 Import of Backfill Soil from Off-Site Sources
	Source Screening and Testing

	1.10 Fluids Management
	1.11 Storm-water Pollution Prevention
	1.12 Contingency Plan
	1.13 Odor, Dust and Nuisance Control
	Odor Control
	Dust Control
	Other Nuisances


	Appendix 4 COVER PAGE

	2012-06-12 10504 Flatlands Ave HASP.pdf

	APPENDIX 5 COVER PAGE
	Previous Environmental Investigations and Reports

	APPENDIX 6 COVER PAGE
	Previous Regulatory Correspondence

	APPENDIX 7
	VaporBlock® plus™




