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LIST OF ACRONYMS

Acronym Definition

AOC Area of Concern

AS/SVE Air Sparging/Soil Vapor Extraction

BOA Brownfield Opportunity Area

CAMP Community Air Monitoring Plan

C&D Construction and Demolition

CEQR City Environmental Quality Review

CFR Code of Federal Regulations

CHASP Construction Health and Safety Plan

cocC Certificate of Completion

CQAP Construction Quality Assurance Plan

CSOP Contractors Site Operation Plan

DCR Declaration of Covenants and Restrictions

ECs/ICs Engineering Controls and Institutional Controls

ELAP Environmental Laboratory Accreditation Program

HASP Health and Safety Plan

HAZWOPER Hazardous Waste Operations Emergency Response

IRM Interim Remedial Measure

MNA Monitored Natural Attenuation

NOC Notice of Completion

NYS DEC New York State Department of Environmental Conservation
NYC DEP New York City Department of Environmental Protection
NYC DOHMH | New York State Department of Health and Mental Hygiene
NYC OER New York City Office of Environmental Remediation
NYC VCP New York City Voluntary Cleanup Program

NYCRR New York Codes Rules and Regulations

NYS DEC New York State Department of Environmental Conservation
NYS DEC DER

New York State Department of Environmental Conservation Division of




Environmental Remediation
NYS DOH New York State Department of Health
NYS DOT New York State Department of Transportation
ORC Oxygen-Release Compound
OSHA United States Occupational Health and Safety Administration
PCBs Polychlorinated Biphenyls
PE Professional Engineer
PID Photo Ionization Detector
QEP Qualified Environmental Professional
QHHEA Qualitative Human Health Exposure Assessment
RAOs Remedial Action Objectives
RAR Remedial Action Report
RAWP Remedial Action Work Plan or Plan
RCA Recycled Concrete Aggregate
RD Remedial Design
RI Remedial Investigation
RMZ Residual Management Zone
SCOs Soil Cleanup Objectives
SCG Standards, Criteria and Guidance
SMP Site Management Plan
SPDES State Pollutant Discharge Elimination System
SSDS Sub-Slab Depressurization System
SVOC Semi-Volatile Organic Compound
TAL Target Analyte List
TCL Target Compound List
USGS United States Geological Survey
UST Underground Storage Tank
VCA Voluntary Cleanup Agreement
vVOC Volatile Organic Compound




CERTIFICATION

I, Andrew Levenbaum, am currently a registered professional engineer licensed by the State of New York. I
performed professional engineering services and had primary direct responsibility for designing the remedial
program for the site located at 24-40 Steinway Street, Astoria, New York, [OER Site No. 1SEHAZ128Q)]. I certify
to the following:
* [ have reviewed this document and the Stipulation List, to which my signature and seal are affixed.
* Engineering Controls developed for this remedial action were designed by me or a person under my direct
supervision and designed to achieve the goals established in this Remedial Action Work Plan for this site.
¢  The Engineering Controls to be constructed during this remedial action are accurately reflected in the text
and drawings of the Remedial Action Work Plan and are of sufficient detail to enable proper construction.
*  This Remedial Action Work Plan (RAWP) has a plan for handling, transport and disposal of soil, fill, fluids
and other materials removed from the property in accordance with applicable City, State and Federal laws
and regulations. Importation of all soil, fill and other material from off-Site will be in accordance with all
applicable City, State and Federal laws and requirements. This RAWP has provisions to control nuisances
during the remediation and all invasive work, including dust and odor suppression.

Name

PE Stamp

PE License Number

Signature

Date

I, Paul Stewart, am a Qualified Environmental Professional. I will have primary direct responsibility for
implementation of the remedial program for the site located at 24-40 Steinway Street, Astoria, New York, [OER Site
No. 15EHAZ128Q)]. I certify to the following:

*  This Remedial Action Work Plan (RAWP) has a plan for handling, transport and disposal of soil, fill, fluids
and other materials removed from the property in accordance with applicable City, State and Federal laws
and regulations. Importation of all soil, fill and other material from off-Site will be in accordance with all
applicable City, State and Federal laws and requirements. This RAWP has provisions to control nuisances
during the remediation and all invasive work, including dust and odor suppression.

QEP Name

QEP Signature

Date



EXECUTIVE SUMMARY

Prince Club LLC is working with the NYC Office of Environmental Remediation (OER) in the
New York City Voluntary Cleanup Program to investigate and remediate a 4,750-square foot site
located at 24-40 Steinway Street in the Astoria section of Queens, 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 Background

The Site is located at 24-40 Steinway Street in the Astoria section in Queens, New York and
is identified as Block 654 and Lot 59 on the New York City Tax Map. Figure 1 shows the Site
location. The Site is 4,750-square feet and is bounded by a one-story Mosque to the north, a
one-story restaurant to the south, Steinway Street followed by 4 and 5 story apartment buildings
and convenience store to the east, and a 4-story apartment building to the west. Currently, the
Site contains a vacant one-story commercial building and partially concrete-covered paved yard.

A map of the site boundary is shown in Figure 2.

Summary of Redevelopment Plan

The proposed future use of the Site will consist of a 7-story mixed-use elevator building
with 4 one-bedroom and 10 two-bedroom residential units. Layout of the proposed site
development is presented in Figure 3. The current zoning designation is C4-2A and the building
is classified as an O1-Office Building. The proposed use is consistent with existing zoning for

the property.

The cellar will contain a healthcare facility and rooms for building services including
utilities and storage. A basement above the cellar will contain retail commercial space. The first
floor will contain valet parking for 10 vehicles and the second through sixth floors will contain

the residential units. A recreational area and boiler room will be located on the roof.



The maximum building height is 155 ft. The building will contain a centrally located
elevator shaft. The gross and net square footage of the Treatment Healthcare Facility in the cellar
is 3,689.71 and 3,228.25 square feet respectively. The gross and net square footage of the

commercial retail space in the basement is 3,042.46 and 2,787.26 square feet respectively.

The existing building will be demolished during development. With the exception of the
existing cellar, excavation of the entire property is necessary to build the foundation and
construct the lower levels of the building. The maximum excavation depth is expected to be
approximately 10 feet below ground surface. Approximately 1,400 cubic yards of excavated

material is expected to be generated during development.

Summary of Surrounding Property
The Site is bounded by a one-story Mosque to the north, a one-story restaurant to the
south, Steinway Street followed by 4 and 5 story apartment buildings and convenience store to

the east, and a 4-story apartment building to the west.

Summary of Past Site Uses and Areas of Concern
The building was previously used as commercial office space and is classified as an Ol
office building. The owner is listed as Prince Club, LLC. The entire property is identified as an

AOC due to its hazardous materials e-designation.

Summary of Work Performed under the Remedial Investigation
1. Conducted a Site inspection to identify AOCs and physical obstructions (i.e.

structures, buildings, etc.);

2. Installed five soil borings across the entire project Site, and collected ten soil samples

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

3. Installed three soil vapor probes around Site perimeter and collected three samples for

chemical analysis.



Summary of Findings of Remedial Investigation

1.

2.

Elevation of the property is approximately 68 feet above mean sea level across the site.
Depth to groundwater was in excess of 23 feet below ground surface at the Site.
Groundwater flow is generally from southwest to the northeast beneath the Site.

Depth to bedrock is approximately 160 feet beneath the Site.

The stratigraphy of the site, from the surface down, consists of 40 feet of Upper Glacial
aquifer underlain by 120 feet of Raritan confining unit followed by crystalline

metamorphic or igneous bedrock.

Analytical results were compared to NYSDEC 6NYCRR Part 375-6.8 Unrestricted Use
Soil Cleanup Objectives (SCOs) and Restricted Residential Use SCOs. The RI showed
trace concentrations of volatile organic compounds and semi-volatile organic compounds
beneath the site, and all concentrations were below the Unrestricted Use Soil Cleanup
Objectives (UUSCO’s). The metals including lead (maximum of 1,060 mg/Kg), and
mercury (maximum of 0.45 mg/Kg) were detected above Unrestricted Residential Use
SCOs within the two shallow soil samples. Several other metals were detected at trace
concentrations. Two pesticides including 4,4-DDT (max. of 12 ng/Kg) and 4,4-DDE
(max. of 7.3 ng/Kg) were detected slightly exceeding Unrestricted Use SCOs. Overall,

soil chemistry is unremarkable and does not indicate any disposal of hazardous materials.

Three attempts were made to collect groundwater samples beneath the property. Due to
access issues and drilling through existing basement slab, a portable Geoprobe-style
drilling equipment was utilized to depths of 23 feet bgs. Groundwater was not

encountered in any of three temporary well points.

Soil vapor samples collected during the RI were compared to the compounds listed in
New York State Department of Health (NYSDOH) Vapor Intrusion Matrices. Soil vapor
sample results indicated petroleum related VOCs and chlorinated VOC:s at trace
concentrations. Highest concentrations were detected for toluene at 18 pg/m’. Petroleum-
related VOCs (BTEX) were detected at a maximum concentration of 44 ug/m’. The
chlorinated VOCs - 1,1,1-trichloroethane (TCA), trichloroethylene (TCE),



tetrachloroethylene (PCE) and carbon tetrachloride were not detected in any of the three

soil vapor samples.

Summary of the Remedial Action

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.
Performance of a Community Air Monitoring Program for particulates and volatile
organic carbon compounds.

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

Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking & staking excavation areas.

Completion of a Waste Characterization Study prior to excavation activities. Waste
characterization soil samples will be collected at a frequency dictated by disposal
facility(s).

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

The entire footprint of the building area will be fully built out at the Site. The
excavation will extend to a depth of approximately 10 feet below grade for development
purposes. A small portion of property will be excavated to the depth of 15 feet below
grade for elevator pits. Approximately 2000 tons of soil/fill will be removed from the
Site and properly disposed at an appropriately licensed or permitted facility.

Screening of excavated soil/fill during intrusive work for indications of contamination by
visual means, odor, and monitoring with a PID. Appropriate segregation of excavated

media on-Site.



8. Management of excavated materials including temporarily stockpiling and segregating in
accordance with defined material types and to prevent co-mingling of contaminated
material and non-contaminated materials.

9. Removal of all UST’s that are encountered during soil/fill removal actions. Registration
of tanks and reporting of any petroleum spills associated with UST’s and appropriate
closure of these petroleum spills in compliance with applicable local, State and Federal
laws and regulations.

10. Transportation and off-Site disposal of all soil/fill material at licensed or permitted
facilities in accordance with applicable laws and regulations for handling, transport, and
disposal, and this plan. Sampling and analysis of excavated media as required by disposal
facilities. Appropriate segregation of excavated media on-Site.

11. Collection and analysis of end-point samples to determine the performance of the remedy
with respect to attainment of Track 1 SCOs.

12. Import of materials to be used for backfill and cover in compliance with this plan and in
accordance with applicable laws and regulations.

13. Performance of all activities required for the remedial action, including acquisition of
required permits and attainment of pretreatment requirements, in compliance with
applicable laws and regulations.

14. Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

15. Submission of a Remedial Action Report (RAR) that describes the remedial activities,
certifies that the remedial requirements have been achieved, defines the Site boundaries,
and lists any changes from this RAWP.

If Track 1 Unrestricted Use SCOs are not achieved, the following construction elements
implemented as part of new development will constitute Engineering and Institutional Controls:

16. As part of development, construction of an engineered composite cover consisting of a
twenty-seven inch reinforced concrete building slab with 7/8 inch rebar spaced twelve
inches apart.

17. As part of development, installation of a vapor barrier system consisting of vapor barrier
beneath the building slab and outside of sub-grade foundation sidewalls to mitigate soil

vapor migration into the building. The vapor barrier system will consist of a 20-mil



18.

Vaporblock Plus vapor barrier manufactured by Raven Industries below the slab
throughout the full building area and a 20-mil Vaporblock Plus vapor barrier
manufacturered by Raven Industries outside all sub-grade foundation sidewalls. All
welds, seams and penetrations will be properly sealed to prevent preferential pathways
for vapor migration.

If Track 1 Unrestricted Use SCOs are not achieved, the property will continue to

maintain E-designation for hazardous materials with NYCDOB.



COMMUNITY PROTECTION STATEMENT

The NYC Office of Environmental Remediation (OER) provides governmental oversight for the
cleanup of contaminated property in NYC. This Remedial Action Work Plan (“cleanup plan”)
describes the findings of prior environmental studies, shows the location of identified
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 and 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.

Project Information:

e Site Address: 24-40 Steinway Street, Astoria, New York
* NYC Voluntary Cleanup Program Project Number: 17CVCP007Q

Project Contacts:

* OER Project Manager: Isabel McRae, 212-788-8841
* Site Project Manager: Mark Gelband, 516-441-5800 Ext. 104
* Site Safety Officer: Yisong Yang, 516-441-5800 Ext. 108

*  Online Document Repository: http://www.nyc.gov/html/oer/html/document-

repository/document-repository.shtml

Remedial Investigation and Cleanup Plan: Under the oversight of the NYC OER, a
thorough 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 to 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 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.

Health and Safety Plan: This cleanup plan includes a Construction Health and Safety Plan
(CHASP) that is designed to protect community residents and on-Site workers. The elements of
this RAWP are in compliance with applicable safety requirements of the United States

Occupational Safety and Health Administration (OSHA). This RAWP includes many protective

elements including those discussed below.

Site Safety Coordinator: This project has a designated Site safety coordinator to
implement the CHASP. The safety coordinator maintains an emergency contact sheet and
protocol for management of emergencies. The Site safety coordinator is identified at the

beginning of this Community Protection Statement.

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 applicable NYC noise control standards. If you observe
problems in these areas, please contact the onsite Project Manager or NYC Office of
Environmental Remediation Project Manager listed on the first page of this Community

Protection Statement document.

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
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.

Stormwater Management: To limit the potential for soil erosion and discharge, this

cleanup plan has provisions for stormwater management. The main elements of the stormwater
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 will conform to

requirements of the NYC Department of Buildings.

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 and provides project contact names and numbers, and a link to

the document repository where 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 or the NYC
Office of Environmental Remediation Project Manager listed on the first page of this
Community Protection Statement document, 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 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,

odor 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 applicable 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 the 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; () 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.



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

(called the Remedial Action Report) that will be available for public review online. A link to the
online document repository and the public library with Internet access nearest the Site are listed

on the first page of this Community Protection Statement document

Long-Term Site Management: If long-term protection is needed 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 either in the property’s deed
or established through a city environmental designation registered with the Department of
Buildings. A certification of continued protectiveness of the cleanup will be required from time

to time to show that the approved cleanup is still effective.



REMEDIAL ACTION WORK PLAN

1.0 Project Background

Prince Club LLC is working with the NYC Office of Environmental Remediation (OER) in the
New York City Voluntary Cleanup Program and/or in the “E” Designation Program to
investigate and remediate a property located at 24-40 Steinway Street in the Astoria section of
Queens, 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, and complies with applicable

environmental standards, criteria and guidance and applicable laws and regulations.

1.1  Site Location and Background

The Site is located at 24-40 Steinway Street in the Astoria section in Queens, New York and
is identified as Block 654 and Lot 59 on the New York City Tax Map. Figure 1 shows the Site
location. The Site is 4,750-square feet and is bounded by a one-story Mosque to the north, a
one-story restaurant to the south, Steinway Street followed by 4 and 5 story apartment buildings
and convenience store to the east, and a 4-story apartment building to the west. Currently, the
Site contains a vacant one-story commercial building and partially concrete-covered paved yard.

A map of the site boundary is shown in Figure 2.

1.2 Redevelopment Plan

The proposed future use of the Site will consist of a 7-story mixed-use elevator building
with 4 one-bedroom and 10 two-bedroom residential units. Layout of the proposed site
development is presented in Figure 3. The current zoning designation is C4-2A and the building
is classified as an O1-Office Building. The proposed use is consistent with existing zoning for

the property.



The cellar will contain a healthcare facility and rooms for building services including
utilities and storage. A basement above the cellar will contain retail commercial space. The first
floor will contain valet parking for 10 vehicles and the second through sixth floors will contain

the residential units. A recreational area and boiler room will be located on the roof.

The maximum building height is 155 ft. The building will contain a centrally located
elevator shaft. The gross and net square footage of the Treatment Healthcare Facility in the cellar
is 3,689.71 and 3,228.25 square feet respectively. The gross and net square footage of the

commercial retail space in the basement is 3,042.46 and 2,787.26 square feet respectively.

The existing building will be demolished during development. With the exception of the
existing cellar, excavation of the entire property is necessary to build the foundation and
construct the lower levels of the building. The maximum excavation depth is expected to be
approximately 10 feet below ground surface. Approximately 1,400 cubic yards of excavated

material is expected to be generated during development.

The remedial action contemplated under this RAWP may be implemented independently
of the proposed redevelopment plan.
1.3  Description of Surrounding Property

The surrounding buildings are residential, commercial and mixed-use. There is light
industrial usage in the general vicinity. No sensitive receptors such as schools, hospitals, or day
care facilities are identified within a 250 to 500-foot radius of the property. Figure 1 shows the

surrounding land usage.

1.4 Summary of Past Site Uses and Areas of Concern

The building was previously used as commercial office space and is classified as an Ol
office building. The owner is listed as Prince Club, LLC. The entire property is identified as an

AOC due to its hazardous materials e-designation.

1.5 Summary of Work Performed under the Remedial Investigation

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

structures, buildings, etc.);



Installed five soil borings across the entire project Site, and collected ten soil samples

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

Installed three soil vapor probes around Site perimeter and collected three samples for

chemical analysis.

1.6 Summary of Findings of Remedial Investigation

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

document called “Remedial Investigation Report, 24-40 Steinway Street, Queens, New York”,

dated April 2016 (RIR).

1. Elevation of the property is approximately 68 feet above mean sea level across the
Site.

2. Depth to groundwater according to the USGS is approximately 50 feet bgs at the Site.

3. Groundwater flow is generally from southwest to the northeast beneath the Site.

4. Depth to bedrock is approximately 160 feet beneath the Site.

5. The stratigraphy of the site, from the surface down, consists of 40 feet of Upper
Glacial aquifer underlain by 120 feet of Raritan confining unit followed by crystalline
metamorphic or igneous bedrock.

6. Analytical results were compared to NYSDEC 6NYCRR Part 375-6.8 Unrestricted

Use Soil Cleanup Objectives (SCOs) and Restricted Residential Use SCOs. The RI
showed trace concentrations of volatile organic compounds and semi-volatile organic
compounds beneath the Site, and all concentrations were below the Unrestricted Use
Soil Cleanup Objectives (UUSCO’s). The metals including lead (maximum of 1,060
mg/Kg), and mercury (maximum of 0.45 mg/Kg) were detected above Unrestricted
Residential Use SCOs within the two shallow soil samples. Several other metals were
detected at trace concentrations. Two pesticides including 4,4-DDT (max. of 12
ng/Kg) and 4,4-DDE (max. of 7.3 ng/Kg) were detected slightly exceeding
Unrestricted Use SCOs. Overall, soil chemistry is unremarkable and does not indicate

any disposal of hazardous materials.



7. Three attempts were made to collect groundwater samples beneath the property. Due
to access issues and drilling through existing basement slab, a portable Geoprobe-
style drilling equipment was utilized to depths of 23 feet bgs. Groundwater was not

encountered in any of three temporary well points.

8. Soil vapor samples collected during the RI were compared to the compounds listed in
New York State Department of Health (NYSDOH) Vapor Intrusion Matrices. Soil
vapor sample results indicated petroleum related VOCs and chlorinated VOCs at
trace concentrations. Highest concentrations were detected for toluene at 18 pg/m’.
Petroleum-related VOCs (BTEX) were detected at a maximum concentration of 44
ng/m’. The chlorinated VOCs - 1,1,1-trichloroethane (TCA), trichloroethylene
(TCE), tetrachloroethylene (PCE) and carbon tetrachloride were not detected in any

of the three soil vapor samples.

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.



2.0 Remedial Action Objectives

Based on the results of the RI, the following Remedial Action Objectives (RAOs) have been
identified for this Site:

Soil
* Prevent direct contact with contaminated soil.
* Prevent exposure to contaminants volatilizing from contaminated soil.

* Prevent migration of contaminants that would result in groundwater or surface water

contamination.

Groundwater

* Prevent exposure to contaminants volatilizing from contaminated groundwater.

Soil Vapor
* Prevent exposure to contaminants in soil vapor.

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



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). Remedial alternatives are then developed and evaluated based on the

following ten 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.

As required, a Track 1 Unrestricted Use scenario is evaluated for the remedial action. The

following is a detailed description of the alternatives analyzed to address impacted media at the

Site:

Alternative 1:

Selection of NYSDEC 6NYCRR Part 375 Unrestricted Use (Track 1) Soil Cleanup
Objectives (SCOs).

Removal of all soil/fill exceeding Track 1 Unrestricted Use SCOs throughout the Site and
confirmation that Track 1 Unrestricted Use SCOs have been achieved with post-
excavation endpoint sampling. If soil/fill containing analytes at concentrations above
Unrestricted Use SCOs is still present at the base of the excavation after removal of all

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



excavation would be performed to ensure complete removal of soil/ fill that does not
meet Track 1 Unrestricted Use SCOs.

No Engineering or Institutional Controls are required for a Track 1 cleanup. However,
“as part of development, a vapor barrier and a composite cover system would be installed

to prevent potential exposures from soil vapor in the future.”

Alternative 2:

Establishment of Site Specific (Track 4) SCOs;

Removal of all soil/fill exceeding Track 4 Site-specific SCOs and confirmation that Track
4 Site-specific SCOs have been achieved with post-excavation end point sampling. Based
on the results of the Remedial Investigation, it is expected that SCOs would be achieved
by excavating for construction of the new building's cellar level to a depth of
approximately 10 feet across the entire Site with an elevator pit that will extend to 15 feet
bgs. If soil/fill containing analytes at concentrations above Track 4 Site-Specific SCOs is
still present at the base of the excavation, additional excavation would be performed to
meet Track 4 Site-Specific SCOs.

Placement of a composite cover system over the entire Site to prevent exposure to
remaining soil/fill;

Installation of a vapor barrier system beneath the building slab and along foundation side
walls to prevent potential exposures from soil vapor;

Establishment of use restrictions including prohibitions on the use of groundwater from
the Site; prohibitions of restricted Site uses, such as farming or vegetable gardening, to
prevent future exposure pathways; and prohibition of a higher level of land use without
OER approval,

Establishment of an approved Site Management Plan (SMP) to ensure long-term
management of these Engineering and Institutional Controls including the performance of
periodic inspections and certification that the controls are performing as they were
intended. The SMP will note that the property owner and property owner’s successors
and assigns must comply with the approved SMP; and

The property will continue to be registered with an E-Designation at the NYC Buildings
Department.



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.

Alternative 1 would be protective of human health and the environment by removing all soil/fill
exceeding Track 1 Unrestricted Use SCO’s and groundwater protection standards, thus
eliminating potential for direct contact with contaminated soil/fill once construction is complete

and eliminating the risk of contaminants leaching into groundwater.

Alternative 2 would achieve comparable protections of human health and the environment by
excavation and removal of most of the historic fill at the Site and by ensuring that remaining
soil/fill on-Site meets Track 4 Site-Specific SCO’s, as well as by placement of Institutional and
Engineering Controls, including a composite cover system. The composite cover system would
prevent direct contact with any remaining on-Site soil/fill. Implementing Institutional Controls
including a Site Management Plan and continuing the E-designation would ensure that the
composite cover system remains intact and protective of public health. Establishment of Track 4

Site-Specific SCO’s would minimize the risk of contamination leaching into groundwater.

For both Alternatives, potential exposure to contaminated soils or groundwater during
construction would be minimized by implementing a Construction Health and Safety Plan, an
approved Soil/Materials Management Plan, and Community Air Monitoring Plan (CAMP).
Potential contact with contaminated groundwater would be prevented as its use is prohibited by
city laws and regulations. Potential future migration of off-Site soil vapors into the new building
would be prevented by installing a vapor barrier below the building slab and outside foundations

walls below grade.



3.2 Balancing Criteria

Compliance with Standards, Criteria and Guidance (SCGs)

This evaluation criterion assesses the ability of the alternative to achieve applicable standards,

criteria and guidance.

Alternative 1 would achieve compliance with the remedial goals, chemical-specific SCGs and
RAOs for soil through removal of soil to achieve Track 1 Unrestricted Use SCO’s and Protection
of Groundwater SCO’s. Compliance with SCGs for soil vapor would also be achieved by
installing a waterproofing/vapor barrier system below the new building's basement slab and
continuing the vapor barrier outside of subgrade foundation walls, as part of development.
Alternative 2 would achieve compliance with the remedial goals, chemical-specific SCG’s and
RAO:s for soil through removal of soil to meet Track 4 Site-Specific SCO’s. Compliance with
SCG’s for soil vapor would also be achieved by installing a waterproofing/vapor barrier system
below the new building's basement slab and continuing the vapor barrier outside of subgrade
foundation walls. A Site Management Plan would ensure that these controls remained protective
for the long term. Health and safety measures contained in the CHASP and Community Air
Monitoring Plan (CAMP) will be implemented during Site redevelopment under this RAWP. For
both Alternatives, focused attention on means and methods employed during the remedial action
would ensure that handling and management of contaminated material would be in compliance
with applicable SCGs. These measures will protect on-site workers and the surrounding

community from exposure to Site-related contaminants.

Short-Term Effectiveness and Impacts

This evaluation criterion assesses the effects of the alternative during the construction and
implementation phase until remedial action objectives are met. Under this criterion, alternatives
are evaluated with respect to their short term effects during the remedial action on public health
and the environment during implementation of the remedial action, including protection of the

community, protection of onsite workers and environmental impacts.



Both Alternative 1 and 2 have similar short-term effectiveness during their implementation, as
each requires excavation of historic fill material. Both alternatives would result in short-term
dust generation impacts associated with excavation, handling, load out of materials, and truck
traffic. Short-term impacts could potentially be higher for Alternative 1 since excavation of
greater amounts of historical fill material would take place. However, focused attention to means
and methods during a Track 1 removal action, including community air monitoring and

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

An additional short-term adverse impact and risks to the community associated with both
remedial alternatives is increased truck traffic. Truck traffic will be routed on the most direct
course using major thoroughfares where possible and flag persons will be used to protect

pedestrians at Site entrances and exits.

The potential adverse impact to the community, workers and the environment for both
alternatives would be minimized through implementation of control plans including a
Construction Health and Safety Plan, a Community Air Monitoring Plan (CAMP) and a
Soil/Materials Management Plan (SMMP), during all on-Site soil disturbance activities and
would minimize the release of contaminants into the environment. Both alternatives provide
short-term effectiveness in protecting the surrounding community by decreasing the risk of
contact with on-Site contaminants. Construction workers operating under appropriate
management procedures and a Construction Health and Safety Plan (CHASP) would provide
protection from on-Site contaminants by using 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

Engineering Controls/Institutional Controls (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 ECs.

Alternative 1 would achieve long-term effectiveness and permanence related to on-Site
contamination by permanently removing all impacted soil/fill above Track 1 Unrestricted Use
SCO’s. Removal of on-Site contaminant sources will also prevent future groundwater
contamination.

Alternative 2 would provide long-term effectiveness by removing most on-Site contamination
and attaining Track 4 Site-Specific SCOs; installing a composite cover system across the Site;
maintaining use restrictions; establishing an SMP to ensure long-term management of ICs and
ECs; and maintaining registration as an E-designated property to memorialize these controls for
the long term. The SMP would ensure long-term effectiveness of all ECs and ICs by requiring
periodic inspection and certification that these controls and restrictions continue to be in place
and are functioning as they were intended, assuring that protections designed into the remedy

continue to provide the required level of protection.

Reduction of toxicity, mobility, or volume of contaminated material

This evaluation criterion assesses the remedial alternative's use of remedial technologies that
permanently and significantly reduce toxicity, mobility, or volume of contaminants as their
principal element. The following is the hierarchy of source removal and control measures that
are to be used to remediate a Site, ranked from most preferable to least preferable: removal
and/or treatment, containment, elimination of exposure and treatment of source at the point of
exposure. It is preferred to use treatment or removal to eliminate contaminants at a Site, reduce
the total mass of toxic contaminants, cause irreversible reduction in contaminants mobility, or

reduce of total volume of contaminated media.

Alternative 1 will permanently eliminate the toxicity, mobility, and volume of contaminants from
on-Site soil by removing all soil in excess of Track 1 Unrestricted Use SCO’s.
Alternative 2 would remove most of the historic fill at the Site, and all remaining on-Site soil/fill

beneath the new building will meet Track 4 Site-Specific SCO’s.



Alternative 1 would remove a greater total mass of contaminants from the Site. The removal of
soil to 10 feet for the new development in both scenarios would lessen the difference in

contaminant mass removal between these two alternatives.

Implementability

This evaluation criterion addresses the technical and administrative feasibility of implementing
an alternative and the availability of various services and materials required during its
implementation, including technical feasibility of construction and operation, reliability of the
selected technology, ease of undertaking remedial action, monitoring considerations,
administrative feasibility (e.g. obtaining permits for remedial activities), and availability of

services and materials.

The techniques, materials and equipment to implement both Alternatives 1 and 2 are readily
available and have been proven to be effective in remediating the contaminants present on the
Site. They use standard equipment and technologies that are well established in the industry. The
reliability of each remedy is also high. There are no special difficulties associated with any of the

activities proposed.

Cost effectiveness

This evaluation criterion addresses the cost of alternatives, including capital costs (such as
construction costs, equipment costs, and disposal costs, engineering expenses) and site
management costs (costs incurred after remedial construction is complete) necessary to ensure

the continued effectiveness of a remedial action.

Since historic fill at the Site was found to extend to a depth of up to 1 foot below grade during
the RI, and the new building requires excavation of the entire Site to a depth of 10 feet, the costs
associated with both Alternative 1 and Alternative 2 will likely be comparable. Costs associated
with Alternative 1 could potentially be higher than Alternative 2 if soil with analytes above
Track 1 Unrestricted Use SCOs is encountered below the excavation depth required for
development. Additional costs would include installation of additional shoring/underpinning,

disposal of additional soil, and import of clean soil for backfill. However, long-term costs for



Alternative 2 are likely higher than Alternative 1 based on implementation of a Site Management

Plan as part of Alternative 2.

The remedial plan would couple the remedial action with the redevelopment of the Site, lowering
total costs. The remedial plan will also consider the selection of the most appropriate disposal
facilities to reduce transportation and disposal costs during cleanup and redevelopment of the

Site.

Community Acceptance

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

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

This RAWP will be subject to a public review under the NYC VCP and will provide the
opportunity for detailed public input on the remedial alternatives and the selected remedy. This
public comment will be considered by OER prior to approval of this plan. The Citizen
Participation Plan for the project is provided in Appendix 1. Observations here will be
supplemented by public comment received on the RAWP. Under both alternatives, the overall
goals of the remedial program, to protect public health and the environment and eliminate

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

Land use

This evaluation criterion addresses the proposed use of the property. This evaluation has
considered reasonably anticipated future uses of the Site and takes into account: current use and
historical and/or recent development patterns; applicable zoning laws and maps; NYS
Department of State’s Brownfield Opportunity Areas (BOA) pursuant to section 970-r of the
general municipal law; applicable land use plans; proximity to real property currently used for
residential use, and to commercial, industrial, agricultural, and/or recreational areas;
environmental justice impacts, Federal or State land use designations; population growth patterns
and projections; accessibility to existing infrastructure; proximity of the site to important cultural

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



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

Institutional Controls applicable to the site.

The current, intended, and reasonably anticipated future land use of the Site and its surroundings
are compatible with the selected remedy of soil remediation. The proposed future use of the Site
includes a 7-story mixed-use elevator building with 18 dwelling units and parking on the first
floor. The basement will contain retail commercial space and beneath the basement is a cellar
with a healthcare facility and building services rooms. Following remediation, the Site will meet
either Track 1 Unrestricted Use or Track 4 Site-Specific SCOs, both of which are protective of
public health and the environment for its planned residential use. The proposed use is compliant
with the property’s zoning and is consistent with recent development patterns. The areas
surrounding the site are residential, commercial and mixed-use. There is light industrial usage in
the general vicinity. The development would remediate a vacant contaminated lot and provide a
modern mixed-use building. The proposed development would clean up the property and make it
safer, create new employment opportunities, and associated societal benefits to the community,
and other economic benefits from land revitalization.

Temporary short-term project impacts are being mitigated through site management controls and
truck traffic controls during remediation activities. Following remediation, the Site will meet
either Track 1 Unrestricted Use SCOs or Track 4 Site-Specific SCOs, both of which are

protective of public health and the environmental for its planned use.

The Site is not in close proximity to important cultural resources, including federal or state
historic or heritage sites or Native American religious sites, natural resources, waterways,
wildlife refuges, wetlands, or critical habitats of endangered or threatened species. The Site is
located in an urban area and not in proximity to fish or wildlife and neither alternative would
result in any potential exposure pathways of contaminant migration affecting fish or wildlife.
The remedial action is also protective of groundwater natural resources. The Site does not lie in a
Federal Emergency Management Agency (FEMA)-designated flood plain. Both alternatives are
equally protective of natural resources and cultural resources. Improvements in the current
environmental condition of the property achieved by both alternatives considered in this plan are

consistent with the City’s goals for cleanup of contaminated land.



Sustainability of the Remedial Action

This criterion evaluates the overall sustainability of the remedial action alternatives and the
degree to which sustainable means are employed to implement the remedial action including
those that take into consideration NYC’s sustainability goals defined in 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 potentially result in lower energy usage 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. The remedial plan for either alternative
would take into consideration the shortest trucking routes during off-Site disposal of historic fill
and other soils, which would reduce greenhouse gas emissions and conserve energy used to fuel
trucks. The New York City Clean Soil Bank program is available for reuse of any clean native
soils under either alternative. A complete list of green remedial activities considered as part of

the NYC VCP is included in a Sustainability Statement.

SELECTION OF THE PREFERRED REMEDY

The preferred remedy for the site is Alternative 1, Unrestricted Use. Data generated during the
site investigation support the conclusion that Alternative 1 is achievable and, in the event that
post remedial sampling confirm Alternative 1 cleanup levels have been achieved, that
Alternative will be implemented.

The Alternative 1 remedy will remove all soil/fill exceeding Unrestricted Use SCOs throughout
the Site, which will be confirmed with post-excavation sampling. If soil/fill containing analytes
at concentrations above Track 1 Unrestricted Use SCOs is still present at the base or walls of the

excavation after removal of all soil required for construction of the new building's cellar level



and slab are complete, additional excavation would be performed to ensure complete removal of

soil/ fill that does not meet Track 1 Unrestricted Use SCOs.

No Engineering Controls are required for a Track 1 cleanup. A concrete slab covering the entire
site and vapor proofing membrane would be installed as part of standard building development

and are not considered part of the remedy. Additional soil vapor management is not required.



4.0 Remedial Action

4.1 Summary of Preferred Remedial Action

The preferred remedial action alternative is Alternative 1 the Track 1 remedial action. The
preferred remedial action achieves protection of public health and the environment for the
intended use of the property. The preferred remedial action will achieve all of the remedial action
objectives established for the project and addresses applicable SCGs. The preferred remedial
action is effective in both the short-term and long-term and reduces mobility, toxicity and
volume of contaminants. The preferred remedial action alternative is cost effective and
implementable and uses standards methods that are well established in the industry.

The proposed remedial action will consist of:

1. Preparation of a Community Protection Statement and performance of all required NYC
VCP Citizen Participation activities according to an approved Citizen Participation Plan.

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

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

4. Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking & staking excavation areas.

5. Completion of a Waste Characterization Study prior to excavation activities. Waste
characterization soil samples will be collected at a frequency dictated by disposal
facility(s).

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

The entire footprint of the building area will be fully built out at the Site. The
excavation will extend to a depth of approximately 10 feet below grade for development
purposes. A small portion of property will be excavated to the depth of 15 feet below
grade for elevator pits. Approximately 2,000 tons of soil/fill will be removed from the
Site and properly disposed at an appropriately licensed or permitted facility.

7. Screening of excavated soil/fill during intrusive work for indications of contamination by
visual means, odor, and monitoring with a PID. Appropriate segregation of excavated

media on-Site.



8. Management of excavated materials including temporarily stockpiling and segregating in
accordance with defined material types and to prevent co-mingling of contaminated
material and non-contaminated materials.

9. Removal of all UST’s that are encountered during soil/fill removal actions. Registration
of tanks and reporting of any petroleum spills associated with UST’s and appropriate
closure of these petroleum spills in compliance with applicable local, State and Federal
laws and regulations.

10. Transportation and off-Site disposal of all soil/fill material at licensed or permitted
facilities in accordance with applicable laws and regulations for handling, transport, and
disposal, and this plan. Sampling and analysis of excavated media as required by disposal
facilities. Appropriate segregation of excavated media on-Site.

11. Collection and analysis of end-point samples to determine the performance of the remedy
with respect to attainment of Track 1 SCOs.

12. Import of materials to be used for backfill and cover in compliance with this plan and in
accordance with applicable laws and regulations.

13. Performance of all activities required for the remedial action, including acquisition of
required permits and attainment of pretreatment requirements, in compliance with
applicable laws and regulations.

14. Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

15. Submission of a Remedial Action Report (RAR) that describes the remedial activities,
certifies that the remedial requirements have been achieved, defines the Site boundaries,
and lists any changes from this RAWP.

If Track 1 Unrestricted Use SCOs are not achieved, the following construction elements
implemented as part of new development will constitute Engineering and Institutional Controls:

16. As part of development, construction of an engineered composite cover consisting of a
twenty-seven inch reinforced concrete building slab with 7/8 inch rebar spaced twelve
inches apart.

17. As part of development, installation of a vapor barrier system consisting of vapor barrier
beneath the building slab and outside of sub-grade foundation sidewalls to mitigate soil

vapor migration into the building. The vapor barrier system will consist of a 20-mil



Vaporblock Plus vapor barrier manufactured by Raven Industries below the slab
throughout the full building area and a 20-mil Vaporblock Plus vapor barrier
manufacturered by Raven Industries outside all sub-grade foundation sidewalls. All
welds, seams and penetrations will be properly sealed to prevent preferential pathways
for vapor migration.

18. If Track 1 Unrestricted Use SCOs are not achieved, the property will continue to

maintain E-designation for hazardous materials with NYCDOB.

4.2  Soil Cleanup Objectives and Soil/ Fill Management

Track 1 SCOs are proposed for this project and SCO’s are defined in 6 NYCRR Part 375, Table
6.8(a) Track 1 Unrestricted Use. If Track 1 SCO’s are not achieved, the following Track 4 Site-
Specific SCO’s:

Contaminant Site-Specific SCO’s
Lead 1,000 ppm
Mercury 1.5 ppm

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. 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.

Soil/Fill Excavation and Removal

The entire footprint of the building area will be fully built out at the Site. The excavation will
extend to a depth of approximately 10 feet below grade for development purposes. A small
portion of property will be excavated to the depth of 15 feet below grade for elevator pits. The
location of planned excavations is shown in the redevelopment plans presented as Figure 3. The
total quantity of soil/fill expected to be excavated and disposed off-Site is 2,000 tons. For each

disposal facility to be used in the remedial action, a letter from the developer/QEP to the



receiving facility requesting approval for disposal and a letter back to the developer/QEP
providing approval for disposal will be submitted to OER prior to any transport and disposal of
soil at a facility.

Disposal facilities will be reported to OER when they are identified and prior to the start of

remedial action.

End-point Sampling

End-point samples will be analyzed for compounds and elements as described below utilizing the
following methodology:

* 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.
New York State ELAP certified labs will be used for all end-point sample analyses. Labs
performing 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.

Confirmation End-point Sampling

Removal actions for development purposes under this plan will be performed in conjunction with
confirmation end-point soil sampling. Three confirmation samples will be collected from the
base of the excavation at locations to be determined by OER. To evaluate attainment of Track 4
site-specific SCOs, analytes will include those for which SCOs have been developed, including
Lead and Mercury according to analytical methods described above. If Track 1 Unrestricted Use
SCOs are pursued, samples will be analyzed for VOCs, SVOC:s, pesticides, PCBs and metals

according to analytical methods described above.

Hotspot End-point Sampling

For any hotspots identified during this remedial program, including any hotspots identified
during the remedial action, hotspot removal actions will be performed to ensure that hotspots are

fully removed and end-point samples will be collected at the following frequency:



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 end-point 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.

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

The fundamental QA objective with respect to accuracy, precision and sensitivity of analysis for
laboratory analytical data is to achieve the QC acceptance of the analytical protocol for all data

generated.



Soil samples will be analyzed for VOCs by EPA Method 8260; SVOCs by EPA Method 8270;
TAL Metals by EPA Method 6010 and Pesticides and PCBS by EPA Method 8081/8082. The
soil samples will be compared to the NYSDEC standards for Unrestricted Use Soil Cleanup
Objectives, Restricted Residential Soil Cleanup Objectives and Commercial Soil Cleanup

Objective (UUSCO, RRSCO and CSCO).

Collected samples will be appropriately packaged, placed in coolers and shipped via laboratory
courier or delivered directly to the analytical laboratory by field personnel. Samples will be
containerized in appropriate laboratory provided glassware and shipped in plastic coolers.
Samples will be preserved through the use of ice or “cold-paks” to maintain a temperature of
4°C. The holding times for VOCs, SVOCs, Pesticides and PCBs are 14 days from sample
collection and TAL Metals have a holding time of 6 months with the exception of mercury,

which is 28 days.

Dedicated disposable sampling materials will be used for the collection of endpoint samples,
eliminating the need to prepare field equipment (rinsate) blanks. However, if non-disposable
equipment is used, (stainless steel scoop, etc.) field rinsate blanks will be prepared at the rate of 1
for every eight samples collected. Decontamination of non-dedicated sampling equipment will
consist of the following:

* Gently tap or scrape to remove adhered soil;

* Rinse with tap water;

*  Wash with alconox® detergent solution and scrub;

* Rinse with tap water;

* Rinse with distilled or deionized water.
Field blanks are prepared by pouring distilled or deionized water over decontaminated equipment
and collecting the water in laboratory provided containers. Trip blanks will be used whenever
groundwater samples are transported to the laboratory for analysis of VOCs. Trip blanks will not
be used for samples to be analyzed for metals, SVOCs or pesticides. One blind duplicate sample

will be prepared and submitted for analysis every 20 samples.



Import of Soils

Soil import is not planned on this project.

Reuse of Onsite Soils

Soil reuse is not planned on this project.

4.3 Engineering Controls

The remedial action will achieve Track 1 Unrestricted Use SCOs and no Engineering Controls
are required. However, the following design elements will be incorporated into the project as part
of the development:

(1) Composite Cover System

(2) Soil Vapor Barrier System
If Track 1 is not achieved, these elements will constitute Engineering Controls that will be

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

Composite Cover System

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to be
built on the Site. This composite cover system will be comprised of a twenty-seven inch
reinforced concrete building slab with 7/8 inch rebar spaced twelve inches apart. A figure that
shows the typical design for the remedial cover type used on this Site and the location of each
cover type built at the Site will be provided under separate cover.

The composite cover system will be a permanent engineering control. The system will be
inspected and its performance certified at specified intervals as required by this RAWP and the
Site Management Plan. A Soil and Materials 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 Remedial Action Report.



Vapor Barrier System

Migration of soil vapor from onsite or offsite sources into the building will be mitigated with a
combination of building slab and vapor barrier. The vapor barrier will consist of 20-mil
Vaporblock Plus co-extruded barrier consisting of a seven-layer polyethylene and EVOH resins
manufactured by Raven Industries or an equivalent 20-mil vapor barrier.

The vapor barrier will extend throughout the area occupied by the footprint of the new building
and up the foundation sidewalls and will be installed in accordance with manufacturer
specifications.

A plan view showing the location ot the proposed vapor barrier system and typical design
sections for the vapor barrier on slab and sidewalls will be provided under separate cover.
Product specification sheets are provided in Appendix 5. The Remedial Action Report will
include as-built drawings and diagrams; manufacturer documentation; and photographs.

The Remedial Action Report will include a 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.

The Vapor Barrier System is a permanent engineering control and will be inspected and its
performance certified at specified intervals as required by this RAWP and the Site Management
Plan. A Soil and Materials 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 vapor barrier system is disturbed after the remedial action is complete. Maintenance

of these systems will be described in the Site Management Plan in the Remedial Action Report.

4.4 Institutional Controls

A Track 1 remedial action is proposed and Institutional Controls are not required. If a Track 1
remedial action is not achieved, Institutional Controls (IC’s) will be incorporated in this remedial
action to manage residual soil/fill and other media and render the Site protective of public health
and the environment. These IC’s define the program to operate, maintain, inspect and certify the
performance of Engineering Controls and Institutional Controls on this property. Institutional
Controls would be implemented in accordance with a Site Management Plan included in the final

Remedial Action Report (RAR). Institutional Controls would be:



4.5

Continued registration of the E-Designation for the property. This RAWP includes a
description of all ECs and ICs and summarizes the requirements of the SMP which will
note that the property owner and property owner’s successors and assigns must comply
with the approved SMP;

Submittal of a SMP in the RAR for approval by OER that provides procedures for
appropriate operation, maintenance, inspection, and certification of ECs and IC’s. SMP
will require that the property owner and property owner’s successors and assigns will
submit to OER a periodic written statement that certifies that: (1) controls employed at
the Site are unchanged from the previous certification or that any changes to the controls
were approved by OER; and, (2) nothing has occurred that impairs the ability of the
controls to protect public health and environment or that constitute a violation or failure
to comply with the SMP. OER retains the right to enter the Site in order to evaluate the
continued maintenance of any controls. This certification shall be submitted at a
frequency to be determine by OER in the SMP and will comply with RCNY §43-
1407(1)(3).

Vegetable gardens and farming on the Site are prohibited in contact with residual soil
materials;

Use of groundwater underlying the Site is prohibited without treatment rendering it safe
for its intended use;

All future activities on the Site that will disturb residual material must be conducted
pursuant to the soil management provisions in an approved SMP;

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

level of use without prior approval by OER.

Site Management Plan

A Track 1 remedial action is proposed and Site Management is not required. If a Track 1

remedial action is not achieved, Site Management will be required and will be the last phase of

remediation. Site Management will begin 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 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 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
Voluntary Cleanup Agreement with OER. This includes a plan for: (1) implementation of EC’s
and ICs; (2) operation and maintenance of EC’s; (3) inspection and certification of IC’s and
EC’s.

Site management activities and EC/IC certification will be scheduled by OER on a periodic basis
to be established in the RAR and 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 July 30 of the year following the reporting period.

4.6 Qualitative Human Health Exposure Assessment

The objective of the qualitative exposure assessment is to identify potential receptors and
pathways for human exposure to the contaminants of concern (COC) that are present at, or
migrating from, the Site. The identification of exposure pathways describes the route that the
COC takes to travel from the source to the receptor. An identified pathway indicates that the
potential for exposure exists; it does not imply that exposures actually occur.

Data and information reported in the Remedial Investigation Report (RIR) are sufficient to
complete a Qualitative Human Health Exposure Assessment (QHHEA) for this project. As part
of the VCP process, a QHHEA was performed to determine whether the Site poses an existing or
future health hazard to the Site’s exposed or potentially exposed population. The sampling data
from the RI were evaluated to determine whether there is any health risk under current and future
conditions by characterizing the exposure setting, identifying exposure pathways, and evaluating
contaminant fate and transport. This QHHEA was prepared in accordance with Appendix 3B and
Section 3.3 (b) 8 of the NYSDEC Draft DER-10 Technical Guidance for Site Investigation and
Remediation.

Based on the results of the RIR, the contaminants of concern are:



Soil: Lead (1,060 mg/kg) identified above its applicable Track 2 Restricted Commercial Use
SCOs .

Nature, Extent, Fate and Transport of Contaminants

The shallow soil exhibited a concentration of Lead above the Track 2 Restricted Commercial
Use SCO in soil boring SB-3. The soil boring SB-3 was located proximate to the northeast
property boundary. No VOCs, SVOCs, Pesticides or PCBs were detected above the Restricted
Residential Soil Cleanup Objectives. The soil vapor did not exhibit exceedances above the
NYSDOH guidance values in the three soil vapor samples collected.

Soil: Lead, Mercury and two Pesticides were detected above their respective Unrestricted Use
SCOs in shallow soil sample SB-1 (0-2”). Lead was detected above the CSCO in shallow soil
sample SB-3 (0-2°).

Receptor Populations

On-Site Receptors: The site is currently vacant and access to the Site is restricted through locked
doors to the site. Onsite receptors are limited to trespassers, site representatives and visitors
granted access to the property. During construction, potential on-site receptors include
construction workers, site representatives, and visitors. Under proposed future conditions,

potential on-site receptors include adult and child building residents, workers and visitors.

Off-Site Receptors: Potential off-site receptors within a 500 foot radius of the Site include adult
and child residents; commercial and construction workers; pedestrians; and trespassers based on
the following land uses within 500 feet of the Site:
1. Commercial Businesses — existing and future
Residential Buildings — existing and future

2

3. Building Construction/ Renovation — existing and future
4. Pedestrians, Trespassers, Cyclists — existing and future
5

Schools — existing and future



Potential Routes of Exposure

Three potential primary routes exist by which chemicals can enter the body: ingestion,
inhalation, and dermal absorption. Exposure can occur based on the following potential media:
* Ingestion of groundwater or fill/ soil;
 Inhalation of vapors or particulates; and

* Dermal absorption of groundwater or fill/ soil.

Potential Exposure Points

Current Conditions: The site is currently capped with concrete/asphalt with soil/fill exposed in
portions of the rear courtyard. Site access is restricted therefore, the potential exposure pathways
from ingestion, inhalation, or dermal absorption of soil/ fill is controlled. Groundwater is not
exposed at the site. The site is served by the public water supply and groundwater is not used at
the site for potable supply and there is no potential for exposure. The site is currently vacant

however, a building with a basement is present that potentially could accumulate soil vapor.

Construction/ Remediation Conditions: During the remedial action, onsite workers will come
into direct contact with surface and subsurface soils as a result of on-Site construction and
excavation activities. On-Site construction workers potentially could ingest, inhale or have
dermal contact with exposed impacted soil and fill. Similarly, off-Site receptors could be
exposed to dust and vapors from on-Site activities. Due to the depth of groundwater, direct
contact with groundwater is not expected. During construction, on-Site and off-Site exposures to
contaminated dust from on-Site will be addressed through the Soil/Materials Management Plan,
dust controls, and through the implementation of the Community Air-Monitoring Program and a

Construction Health and Safety Plan.

Proposed Future Conditions: Under future remediated conditions, all soils in excess of Track 1
SCOs will be removed. The site will be fully capped, preventing potential direct exposure to soil
and groundwater remaining in place, and engineering controls (vapor barrier) will prevent any
potential exposure due to inhalation by preventing soil vapor intrusion. The site is served by the
public water supply, and groundwater is not used at the site. There are no plausible off-site

pathways for oral, inhalation, or dermal exposure to contaminants derived from the site.



Overall Human Health Exposure Assessment

There are potential complete exposure pathways for the current site condition. There are
potential complete exposure pathways that require mitigation during implementation of the
remedy. There are no complete exposure pathways under future conditions after the site is
developed. This assessment takes into consideration the reasonably anticipated use of the site,
which includes a residential structure, site-wide surface cover, and a subsurface vapor barrier
system for the building. Under current conditions, on-Site exposure pathways exist for those
with access to the Site and trespassers. During remedial construction, on-Site and off-Site
exposures to contaminated dust from historic fill material will be addressed through dust
controls, and through the implementation of the Community Air Monitoring Program, the
Soil/Materials Management Plan, and a Construction Health and Safety Plan. Potential post-
construction use of groundwater is not considered an option because groundwater in this area of
New York City is not used as a potable water source. There are no surface waters in close

proximity to the Site that could be impacted or threatened.

5.0 Remedial Action Management

5.1 Project Organization and Oversight

Principal personnel who will participate in the remedial action include Paul Stewart, President of
Advanced Cleanup Technologies. The Professional Engineer (PE) and Qualified Environmental

Professionals (QEP) for this project are Andrew Levenbaum (PE) and Paul Stewart (QEP).

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 cleanup will comply with the NYC Department of Buildings
construction code requirements or according to specific variances issued by that agency. The

hours of operation will be conveyed to OER during the pre-construction meeting.



5.4 Construction Health and Safety Plan

The Health and Safety Plan is included in Appendix 4. The Site Safety Coordinator will be
Yisong Yang. 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, such as 40-hour hazardous waste operator training and annual 8-hour refresher
training. Site Safety Officer will be responsible for maintaining workers training records.
Personnel entering any exclusion zone will be trained in the provisions of the HASP and will
comply with all requirements of 29 CFR 1910.120. Site-specific training will be provided to
field personnel. Additional safety training may be added depending on the tasks performed.
Emergency telephone numbers will be posted at the site location before any remedial work
begins. A safety meeting will be conducted before each shift begins. Topics to be discussed
include task hazards and protective measures (physical, chemical, environmental); emergency
procedures; PPE levels and other relevant safety topics. Meetings will be documented in a log
book or specific form.

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

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

5.5 Community Air Monitoring Plan

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 bailing/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.

VOC Monitoring, Response Levels, and Actions

Volatile organic compounds (VOCs) will be monitored at the downwind perimeter of the
immediate work area (i.e., the exclusion zone) on a continuous basis during invasive work.
Upwind concentrations will be measured at the start of each workday and periodically thereafter
to establish background conditions. The monitoring work will be performed using equipment
appropriate to measure the types of contaminants known or suspected to be present. The
equipment will be calibrated at least daily for the contaminant(s) of concern or for an appropriate
surrogate. The equipment will be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

+ If'the ambient air concentration of total organic vapors at the downwind perimeter of the
work area or exclusion zone exceeds 5 parts per million (ppm) above background for the
15-minute average, work activities will be temporarily halted and monitoring continued.
If the total organic vapor level readily decreases (per instantaneous readings) below 5
ppm over background, work activities will resume with continued monitoring.

+ If'total organic vapor levels at the downwind perimeter of the work area or exclusion
zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work
activities will be halted, the source of vapors identified, corrective actions taken to abate
emissions, and monitoring continued. After these steps, work activities will resume

provided that the total organic vapor level 200 feet downwind of the exclusion zone or



half the distance to the nearest potential receptor or residential/commercial structure,
whichever is less - but in no case less than 20 feet, is below 5 ppm over background for
the 15-minute average.

If the organic vapor level is above 25 ppm at the perimeter of the work area, activities

will be shutdown.

All 15-minute readings must be recorded and be available for OER personnel to review.

Instantaneous readings, if any, used for decision purposes will also be recorded.

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind

perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate

monitoring will be performed using real-time monitoring equipment capable of measuring

particulate matter less than 10 micrometers in size (PM-10) and capable of integrating over a

period of 15 minutes (or less) for comparison to the airborne particulate action level. The

equipment will be equipped with an audible alarm to indicate exceedance of the action level. In

addition, fugitive dust migration should be visually assessed during all work activities.

If the downwind PM-10 particulate level is 100 micrograms per cubic meter (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.

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 including NYC Building Code to
assure safety. Utility companies and other responsible authorities will be contacted to locate and
mark the locations, and a copy of the Mark-Out 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

Dewatering is not anticipated during remediation and construction.

Equipment and Material Staging

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 pads 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 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 clean water will be utilized for the removal of soil from vehicles and

equipment, as necessary.

Extreme Storm Preparedness and Response Contingency Plan

Damage from flooding or storm surge can include dislocation of soil and stockpiled materials,
dislocation of site structures and construction materials and equipment, and dislocation of

support of excavation structures. Damage from wind during an extreme storm event can create
unsafe or unstable structures, damage safety structures and cause downed power lines creating

dangerous site conditions and loss of power. In the event of emergency conditions caused by an



extreme storm event, the enrollee will undertake the following steps for site preparedness prior to

the event and response after the event.

Storm Preparedness

Preparations in advance of an extreme storm event will include the following: containerized
hazardous materials and fuels will be removed from the property; loose materials will be secured
to prevent dislocation and blowing by wind or water; heavy equipment such as excavators and
generators will be removed from excavated areas, trenches and depressions on the property to
high ground or removed from the property; an inventory of the property with photographs will be
performed to establish conditions for the site and equipment prior to the event; stockpile covers
for soil and fill will be secured by adding weights such as sandbags for added security and worn
or ripped stockpile covers will be replaced with competent covers; stockpiled hazardous wastes
will be removed from the property; stormwater management systems will be inspected and
fortified, including, as necessary: clean and reposition silt fences, hay bales; clean storm sewer

filters and traps; and secure and protect pumps and hosing.

Storm Response

At the conclusion of an extreme storm event, as soon as it is safe to access the property, a
complete inspection of the property will be performed. A site inspection report will be submitted
to OER at the completion of site inspection and after the site security is assessed. Site conditions
will be compared to the inventory of site conditions and material performed prior to the storm
event and significant differences will be noted. Damage from storm conditions that result in
acute public safety threats, such as downed power lines or imminent collapse of buildings,
structures or equipment will be reported to public safety authorities via appropriate means such
as calling 911. Petroleum spills will be reported to NYS DEC within 2 hours of identification
and consistent with State regulations. Emergency and spill conditions will also be reported to
OER. Public safety structures, such as construction security fences will be repaired promptly to
eliminate public safety threats. Debris will be collected and removed. Dewatering will be
performed in compliance with existing laws and regulations and consistent with emergency
notifications, if any, from proper authorities. Eroded areas of soil including unsafe slopes will be

stabilized and fortified. Dislocated materials will be collected and appropriately managed.



Support of excavation structure will be inspected and fortified as necessary. Impacted stockpiles
will be contained and damaged stockpile covers will be replaced. Stormwater control systems
and structures will be inspected and maintained as necessary. If soil or fill materials are
discharged off site to adjacent properties, property owners and OER will be notified and
corrective measure plan designed to remove and clean dislocated material will be submitted to
OER and implemented following approval by OER and granting of site access by the property
owner. Impacted offsite areas may require characterization based on site conditions, at the
discretion of OER. If onsite petroleum spills are identified, a qualified environmental
professional will determine the nature and extent of the spill and report to NYS DEC’s spill
hotline at DEC 800-457-7362 within statutory defined timelines. If the source of the spill is
ongoing and can be identified, it should be stopped if this can be done safely. Potential hazards

will be addressed immediately, consistent with guidance issued by NYS DEC.

Storm Response Reporting

A site inspection report will be submitted to OER at the completion of site inspection. An
inspection report established by OER is available on OER’s website (www.nyc.gov/oer) and will
be used for this purpose. Site conditions will be compared to the inventory of site conditions and
material performed prior to the storm event and significant differences will be noted. The site
inspection report will be sent to the OER project manager and will include the site name,
address, tax block and lot, site primary and alternate contact name and phone number. Damage
and soil release assessment will include: whether the project had stockpiles; whether stockpiles
were damaged; photographs of damage and notice of plan for repair; report of whether soil from
the site was dislocated and whether any of the soil left the site; estimates of the volume of soil
that left the site, nature of impact, and photographs; description of erosion damage; description
of equipment damage; description of damage to the remedial program or the construction
program, such as damage to the support of excavation; presence of onsite or offsite exposure
pathways caused by the storm; presence of petroleum or other spills and status of spill reporting
to NYS DEC; description of corrective actions; schedule for corrective actions. This report
should be completed and submitted to OER project manager with photographs within 24 hours of

the time of safe entry to the property after the storm event.



5.8 Traffic Control

Drivers of trucks leaving the Site with soil/fill will be instructed to proceed without stopping in
the vicinity of the Site to prevent neighborhood impacts. The planned route on local roads for

trucks leaving the site will be as follows:

Drive southwest on Steinway Street;
Turn right on 28" Avenue;

Turn right on 37" Street;

Turn right on Astoria Boulevard South;

Merge onto [-278, Brooklyn Queens Expressway.

5.9 Demobilization

Demobilization will include:

* As necessary, restoration of temporary access areas and areas that may have been
disturbed to accommodate support areas (e.g., staging areas, decontamination areas,
storage areas, temporary water management areas, and access area);

* Removal of sediment from erosion control measures and truck wash and disposal of
materials in accordance with applicable laws and regulations;

* Equipment decontamination, and,

* General refuse disposal.

Equipment will be decontaminated and demobilized at the completion of all field activities.
Investigation equipment and large equipment (e.g., soil excavators) will be washed at the truck
inspection station as necessary. In addition, all investigation and remediation derived waste will

be appropriately disposed.



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 business day. Those reports
will include:
* Project number and statement of the activities and an update of progress made and
locations of excavation and other remedial 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 results noting all excursions. CAMP data may be reported;
» 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

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, and approved by, 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 with basis that the remedial action with the deviation(s) is protective of

public health and the environment.

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;

» Text description with thorough detail of all engineering and institutional controls (if

Track 1 remedial action is not achieved)

* As-built drawings for all constructed remedial elements;

* Manifests for all soil or fill disposal;

* Photographic documentation of remedial work performed under this remedy;

+ Site Management Plan (if Track 1 remedial action is not achieved);

» 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 (including all soil test results from the
remedial investigation for soil that will remain on site) and all soil/fill waste
characterization results, QA/QC results for end-point sampling, and other sampling and
chemical analysis performed as part of the remedial action;

Test results or other evidence demonstrating that remedial systems are functioning
properly;

Account of the source area locations and characteristics of all soil or fill material
removed from the Site including a map showing the location of these excavations and
hotspots, tanks or other contaminant source areas;

Full accounting 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;

Continue registration of the property with an E-Designation by the NYC Department of
Buildings (if Track 1 remedial action is not achieved);

The RAWP and Remedial Investigation Report will be included as appendices to the
RAR;

Reports and supporting material will be submitted in digital form and final PDF’s will

include bookmarks for each appendix.



Remedial Action Report Certification

I, [name], am currently a registered professional engineer licensed by the State of New

York. I performed professional engineering services and had primary direct responsibility for
implementation of the remedial program for the [site name (address)] site, site number [VCP site

number]. I certify to the following:

* I have reviewed this document, to which my signature and seal are affixed.

* Engineering Controls implemented during this remedial action were designed by me or a
person under my direct supervision and achieve the goals established in the Remedial

Action Work Plan for this site.

* The Engineering Controls constructed during this remedial action were professionally
observed by me or by a person under my direct supervision and (1) are consistent with
the Engineering Control design established in the Remedial action Work Plan and (2) are
accurately reflected in the text and drawings for as-built design reported in this Remedial

Action Report.

* The OER-approved Remedial Action Work Plan dated [date] and Stipulations in a letter
dated [date] 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.

Name
PE Stamp
PE License Number

Signature

Date

I, [name], am a Qualified Environmental Professional. I had primary direct responsibility for implementation of the

remedial program for the [site name (address)] site, site number [VCP site number]. I certify to the following:

* The OER-approved Remedial Action Work Plan dated August 15, 2012 and Stipulations in a letter dated
September 10, 2014 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.
QEP Name

QEP Signature

Date






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 10 month remediation period is anticipated.

Schedule Milestone Weeks from Remedial Duration (weeks)

Action Start

OER Approval of RAWP 0 4 weeks
Fact Sheet 2 announcing start of remedy 0 I week

Mobilization 4 9 weeks
Remedial Excavation 9 27 weeks
Demobilization 36 9 weeks

Submit Remedial Action Report 45 4 weeks
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TABLES



Table 1

Volatile Organic Compounds in Soil (mg/kg-dry)

EPA Method 8260
24-20 Steinway Street
Astoria, NY

ACT Project No.: 8530-ASNY

NYSDEC Part | VYSPECPAMt | \venEC part
sample ID 375 375 tedl 375 Restricted|  SB-1(0-2) SB-1(10-12') 58-2(0-2') 5B-2 (2-4') 58-3 (0-2')
Unrestricted | Y¢SV Use Soil
Use Soil Cleanup Cleanup
Cleanup Object'lves : Objectives-
sampling Date Objectives ::;:::::I : 1/12/16 1/12/16 1/12/16 1/12/16 1/13/16
Compound CAS Number Result | Q| Resut  Ja] Resut o] Resut Ja] Resut |a
Volatile Organics, NJDEP/TCL/Part 375 List me/Kg me/Ke me/Ke me/kg me/kg me/kg me/kg me/kg
Dilution Factor 1 1 1 1 1
1,1,1,2-Tetrachloroethane 630-20-6 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| o002z |u| 00025 |u
1,1,1-Trichloroethane 71-55-6 068 100 500 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
1,1,2,2-Tetrachloroethane 79-34-5 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) | 76-13-1 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| o002z |u| 00025 |u
1,1,2-Trichloroethane 79-00-5 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| o002z |u| 00025 |u
1,1-Dichloroethane 75-34-3 027 26 240 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,1-Dichloroethylene 75-35-4 033 100 500 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,2,3-Trichlorobenzene 87-61-6 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
Trichloropropane 96-18-4 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
Trichlorobenzene 120-82-1 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,2,4-Trimethylbenzene 95-63-6 36 52 190 00026 |u| o002 |u| 00023 |u| o023 |u| 00025 |u
1,2-Dibromo-3-chloropropane 96-12-8 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,2-Dibromoethane 106-93-4 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
1,2-Dichlorobenzene 95-50-1 11 100 500 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
1,2-Dichloroethane 107-06-2 0.02 31 30 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,2-Dichloropropane 78-87-5 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,3,5-Trimethylbenzene 108-67-8 84 52 190 00026 |u| 00029 |u| 00023 |u| o023 |u| 00025 |u
1,3-Dichlorobenzene 541.73-1 24 49 280 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
1,4-Dichlorobenzene 106-46-7 18 13 130 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
1,4-Dioxane 123-91-1 01 13 130 0.052 u 0.057 u 0.045 u 0.046 u 0.050 u
2-Butanone 78-93-3 012 100 500 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
2-Hexanone 591.78-6 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
l4-Methyl-2-pentanone 108-10-1 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| o005 |u
lAcetone 67-64-1 005 100 500 00070 || 00057 |u| oooso || oooas |u| oo00s0o |u
lAcrolein 107-02-8 ~ ~ ~ 000s2 |u| 00057 |u| oooas |u| oooas |u| oo00s0o |u
lAcrylonitrile 107-13-1 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| o00023 |u| 00025 |u
Benzene 71-43-2 006 48 44 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
Bromochloromethane 74-97-5 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Bromodichloromethane 75-27-4 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Bromoform 75-25-2 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Bromomethane 74-83-9 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
Icarbon disulfide 75-15-0 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
Icarbon tetrachloride 56-23-5 0.76 24 2 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
(Chlorobenzene 108-90-7 11 100 500 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
(Chloroethane 75-00-3 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
(Chloroform 67-66-3 037 49 350 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
IChloromethane 74-87-3 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
lcis-1,2-Dichloroethylene 156-59-2 025 100 500 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
lcis-1,3-Dichloropropylene 10061-01-5 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
(Cyclohexane 110-82-7 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Dibromochloromethane 124-48-1 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Dibromomethane 74-95-3 ~ ~ ~ 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Dichlorodifluoromethane 75-71-8 ~ ~ ~ 00026 |u| o002 [u| 00023 |u| 00023 |u| 00025 |u
Ethyl Benzene 100-41-4 1 41 390 00026 |u| o002 [u| 00023 |u| 00023 |u| 00025 |u
Hexachlorobutadiene 87-68-3 ~ ~ ~ 00026 |u| o002 [u| 00023 |u| 00023 |u| o005 |u
sopropylbenzene 98-82-8 ~ ~ ~ 00026 |u| o002 [u| 00023 |u| 00023 |u| 00025 |u
Methyl acetate 79-209 ~ ~ ~ 00026 |u| o002 [u| 00023 |u| 00023 |u| 00025 |u
Methyl tert-butyl ether (MTBE) 1634-04-4 0.93 100 500 00026 |u| 00029 |u|l 00023 |u| 00023 |u| 00025 |u
Methylcyclohexane 108-87-2 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| o005 |u
Methylene chioride 75-09-2 005 100 500 000s2 |u| 00057 |u| oo0as |u| oooas |u| oo00s0o |u
n-Butylbenzene 104-51-8 12 100 500 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
n-Propylbenzene 103-65-1 39 100 500 00026 |u| o002 |u| 00023 |u| o002z |u| o005 |u
lo-Xylene 95-47-6 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
p- & m- Xylenes 179601-23-1 ~ ~ ~ 000s2 |u| 00057 |u| oo0as |u| oooas |u| oo0os0o |u
p-Isopropyltoluene 99-87-6 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| o002z |u| 00025 |u
lsec-Butylbenzene 135-98-8 1 100 500 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
Styrene 100-42-5 ~ ~ ~ 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
ltert-Butyl alcohol (TBA) 75-65-0 ~ ~ ~ 000s2 |u| 00057 |u| oo0as |u| o002z |u| 00025 |u
tert-Butylbenzene 98-06-6 59 100 500 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
Tetrachloroethylene 127-18-4 13 19 150 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
Toluene 108-88-3 07 100 500 00026 |u| o002 |u| 00023 |u| 00023 |u| 00025 |u
ltrans-1,2-Dichloroethylene 156-60-5 019 100 500 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
trans-1,3-Dichloropropylene 10061-02-6 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
Trichloroethylene 79-01-6 047 21 200 00026 |u| 00029 |u| 00023 |u| 00023 |u| 00025 |u
Trichlorofluoromethane 75-69-4 ~ ~ ~ 00026 |u| 00029 |u| 00023 |u| 00023 |u| o005 |u
\Vinyl Chloride 75-01-4 002 09 13 00026 |u| 00029 |u| 00023 |u| o00023 |u| 00025 |u
[Xylenes, Total 1330-20-7 026 100 500 00078 |Ju| 00086 Ju| oooe8 |u| oooes Ju| 00075 |u




Volatile Organic Compounds in Soil (mg/kg-dry)

Table 1 continued

EPA Method 8260
24-40 Steinway Street
Astoria, NY 11103
ACT Project No.: 8530-ASNY

Sample ID NYSDEC Part NYSDEC ?an NYSDEC Part SB-3 (2-4') SB-4 (0-2') SB-4 (2-4') SB-5 (0-2') SB-5 (2-4')
375 375 Resm_“ed 375 Restricted
) Use Soil N
. Unrestricted Cleanup Use Soil
sampling Date Use Soil ean Cleanup 1/13/16 1/13/16 1/13/16 1/12/16 1/12/16
Cleanup Oblect'lves | oticest
o Restricted 3
Compound CAS Number | Objectives Residential Commercial Result Q Result Q Result Q Result Q Result Q
Volatile Organics, NJDEP/TCL/Part 375 List mg/Kg mg/Kg mg/Kg mg/kg mg/kg mg/kg mg/kg mg/kg
Dilution Factor 1 1 1 1 1
1,1,1,2-Tetrachloroethane 630-20-6 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,1,1-Trichloroethane 71-55-6 0.68 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,1,2,2-Tetrachloroethane 79-34-5 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 76-13-1 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,1,2-Trichloroethane 79-00-5 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,1-Dichloroethane 75-34-3 0.27 26 240 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,1-Dichloroethylene 75-35-4 033 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2,3-Trichlorobenzene 87-61-6 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Trichloropropane 96-18-4 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Trichlorobenzene 120-82-1 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2,4-Trimethylbenzene 95-63-6 36 52 190 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2-Dibromo-3-chloropropane 96-12-8 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2-Dibromoethane 106-93-4 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2-Dichlorobenzene 95-50-1 11 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2-Dichloroethane 107-06-2 0.02 3.1 30 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,2-Dichloropropane 78-87-5 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,3,5-Trimethylbenzene 108-67-8 84 52 190 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,3-Dichlorobenzene 541-73-1 24 49 280 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,4-Dichlorobenzene 106-46-7 18 13 130 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
1,4-Dioxane 123-91-1 0.1 13 130 0.044 u 0.041 u 0.043 u 0.045 u 0.041 u
2-Butanone 78-93-3 0.12 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
2-Hexanone 591-78-6 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
l4-Methyl-2-pentanone 108-10-1 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Acetone 67-64-1 0.05 100 500 0.0062 J 0.0041 u 0.0043 u 0.0062 J 0.0041 u
IAcrolein 107-02-8 ~ ~ ~ 0.0044 u 0.0041 u 0.0043 u 0.0045 u 0.0041 u
IAcrylonitrile 107-13-1 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Benzene 71-43-2 0.06 48 a4 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Bromochloromethane 74-97-5 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Bromodichloromethane 75-27-4 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Bromoform 75-25-2 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Bromomethane 74-83-9 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Carbon disulfide 75-15-0 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Carbon tetrachloride 56-23-5 0.76 2.4 22 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
IChlorobenzene 108-90-7 11 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
IChloroethane 75-00-3 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
IChloroform 67-66-3 0.37 49 350 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
IChloromethane 74-87-3 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
[cis-1,2-Dichloroethylene 156-59-2 0.25 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
[cis-1,3-Dichloropropylene 10061-01-5 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
[Cyclohexane 110-82-7 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Dibromochloromethane 124-48-1 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Dibromomethane 74-95-3 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Dichlorodifluoromethane 75-71-8 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Ethyl Benzene 100-41-4 1 41 390 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Hexachlorobutadiene 87-68-3 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Isopropylbenzene 98-82-8 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Methyl acetate 79-20-9 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Methyl tert-butyl ether (MTBE) 1634-04-4 0.93 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Met 108-87-2 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Methylene chloride 75-09-2 0.05 100 500 0.0044 u 0.0041 u 0.0043 u 0.0045 u 0.0041 u
n-Butylbenzene 104-51-8 12 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
n-Propylbenzene 103-65-1 39 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
lo-Xylene 95-47-6 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
p- & m- Xylenes 179601-23-1 ~ ~ ~ 0.0044 u 0.0041 u 0.0043 u 0.0045 u 0.0041 u
p-Isopropyltoluene 99-87-6 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Isec-Butylbenzene 135-98-8 11 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
IStyrene 100-42-5 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
tert-Butyl alcohol (TBA) 75-65-0 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
tert-Butylbenzene 98-06-6 5.9 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Tetrachloroethylene 127-18-4 13 19 150 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Toluene 108-88-3 0.7 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
ltrans-1,2-Dichloroethylene 156-60-5 0.19 100 500 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
ltrans-1,3-Dichloropropylene 10061-02-6 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
Trichloroethylene 79-01-6 0.47 21 200 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
[Trichlorofluoromethane 75-69-4 ~ ~ ~ 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
\Vinyl Chloride 75-01-4 0.02 0.9 13 0.0022 u 0.0021 u 0.0021 u 0.0022 u 0.0021 u
[Xylenes, Total 1330-20-7 0.26 100 500 0.0066 u 0.0062 u 0.0064 u 0.0067 u 0.0062 u

Q is the Qualifier Column with definitions as follows:

D=result is from an analysis that required a dilution

ll=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
U=analyte not detected at or above the level indicated

B=analyte found in the analysis batch blank

E=result is estimated and cannot be accurately reported due to levels encountered or interferences
NT=this indicates the analyte was not a target for this sample
[~=this indicates that no regulatory limit has been established for this analyte




Table 2

i-Volatile Organic Ci

EPA Method 8270
24-20 Steinway Street
Astoria, NY

ACT Project No.: 8530-ASNY

in Soil (mg/kg-dry)

Sample ID NYSDEC Part sB-1(0-2) | sB-1(10-12') | SsB-2(0-2') SB-2 (2-4') $B-3(0-2')
NYSDEC Part N NYSDEC Part
375 Restricted .
375 Use Soil 375 Restricted
Sampling Date Unrestricted Cleanup Use Soil 1/12/16 1/12/16 1/12/16 1/12/16 1/13/16
Use Soil e Cleanup
Cleanup Objecf"'es " | objectives-
. Restricted N

Compound CAS Number | Obiectives | o ontial | CO™Mercial | Resuit [ Q| Resut | Q| Resut || Resut [af Resut [a
[Semi-Volatiles, NJDEP/TCL/Part 375 List mg/Kg mg/Kg mg/Kg mg/kg mg/kg mg/kg mg/kg mg/kg
Dilution Factor 1 1 1 1 1
1,1"-Biphenyl 92-52-4 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
1,2,4,5-Tetrachlorobenzene 95-94-3 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
1,2,4-Trichlorobenzene 120-82-1 ~ ~ ~ 0.027 U 0.023 u 0.023 u 0.022 u 0.023 u
1,2-Dichlorobenzene 95-50-1 11 100 500 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
1,2-Diphenylhydrazine (as Azobenzene) 122-66-7 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
1,3-Dichlorobenzene 541-73-1 24 49 280 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
1,4-Dichlorobenzene 106-46-7 18 13 130 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
2,3,4,6-Tetrachlorophenol 58-90-2 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
2,4,5-Trichlorophenol 95-95-4 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
12,4,6-Trichlorophenol 88-06-2 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
12,4-Dichlorophenol 120-83-2 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
2,4-Dimethylphenol 105-67-9 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
12,4-Dinitrophenol 51-28-5 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
12,4-Dinitrotoluene 121-14-2 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
2,6-Dinitrotoluene 606-20-2 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
2-Chloronaphthalene 91-58-7 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
[2-Chlorophenol 95-57-8 ~ ~ ~ 0027 [u| 0023 |u| 0023 Ju| 0022 [u| 0023 |u
2-Methylnaphthalene 91-57-6 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
2-Methylphenol 95-48-7 0.33 100 500 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
|2-Nitroaniline 88-74-4 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
|2-Nitrophenol 88-75-5 ~ ~ ~ 0.027 U 0.023 U 0.023 u 0.022 u 0.023 u
13- & 4-Methylphenols 65794-96-9 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
13,3"-Dichlorobenzidine 91-94-1 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
3-Nitroaniline 99-09-2 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
14,6-Dinitro-2-methylphenol 534-52-1 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
4-Bromophenyl phenyl ether 101-55-3 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
|4-Chloro-3-methylphenol 59-50-7 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
l4-Chloroaniline 106-47-8 ~ ~ ~ 0.027 U 0.023 U 0.023 u 0.022 u 0.023 u
[4-Chlorophenyl phenyl ether 7005-72-3 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
|4-Nitroaniline 100-01-6 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
|4-Nitrophenol 100-02-7 ~ ~ ~ 0.053 u 0.045 u 0.045 u 0.045 u 0.045 u
|Acenaphthene 83-32-9 20 100 500 0.027 u 0.023 u 0.072 0.022 u 0.023 u
|Acenaphthylene 208-96-8 100 100 500 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
|Acetophenone 98-86-2 ~ ~ ~ 0.027 u 0.023 u 0.023 0.022 u 0.023 u
Aniline 62-53-3 ~ ~ ~ 0.11 u 0.090 u 0.091 u 0.089 u 0.090 u
|Anthracene 120-12-7 100 100 500 0.027 u 0.023 u 0.111 0.022 u 0.023 u
|Atrazine 1912-24-9 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Benzaldehyde 100-52-7 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Benzidine 92-87-5 ~ ~ ~ 0.11 u 0.090 u 0.091 u 0.089 u 0.090 u
Benzo(a)anthracene 56-55-3 1 1 5.6 0.067 0.023 u 0.245 0.022 u 0.023 u
Benzo(a)pyrene 50-32-8 1 1 1 0.061 0.023 u 0.17 0.022 u 0.023 u
Benzo(bjfluoranthene 205-99-2 1 1 56 0.057 0023 |uf oase 0022 |uf o023 |u
Benzo(g,h,i)perylene 191-24-2 100 100 500 0037 | J| 0023 |u| o.088 0022 |u| 0023 |u
Benzo(k)fluoranthene 207-08-9 0.8 39 56 0.058 0.023 u 0.166 0.022 u 0.023 u
Benzoic acid 65-85-0 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Benzyl alcohol 100-51-6 ~ ~ ~ 0.027 U 0.023 U 0.023 u 0.022 u 0.023 u
Benzyl butyl phthalate 85-68-7 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Bis(2-chloroethoxy)methane 111-91-1 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Bis(2-chloroethyl)ether 111-44-4 ~ ~ ~ 0027 [u| 0023 |u| 0023 Ju| 0022 [u| 0023 |u
Bis(2-chloroisopropyl)ether 108-60-1 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Bis(2-ethylhexyl)phthalate 117-81-7 ~ ~ ~ 0.058 0.023 u 0.023 u 0.022 u 0.023 u
Caprolactam 105-60-2 ~ ~ ~ 0.053 0.045 u 0.045 u 0.045 u 0.045 u
[Carbazole 86-74-8 ~ ~ ~ 0.027 0.023 U 0.056 0.022 u 0.023 u
[Chrysene 218-01-9 1 39 56 0.069 0.023 u 0.240 0.022 u 0.023 u
Dibenzo(a,h)anthracene 53-70-3 0.33 0.33 0.56 0.027 u 0.023 u 0.047 0.022 u 0.023 u
Dibenzofuran 132-64-9 7 59 350 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Diethyl phthalate 84-66-2 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Dimethyl phthalate 131-11-3 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Di-n-butyl phthalate 84-74-2 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Di-n-octyl phthalate 117-84-0 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Fluoranthene 206-44-0 100 100 500 0.143 0.023 u 0.473 0.022 u 0.023 u
Fluorene 86-73-7 30 100 500 0.027 u 0.023 u 0.060 0.022 u 0.023 u
Hexachlorobenzene 118-74-1 0.33 1.2 6 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Hexachlorobutadiene 87-68-3 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Hexachlorocyclopentadiene 77-47-4 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Hexachloroethane 67-72-1 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
indeno(1,2,3-cd)pyrene 193-39-5 05 05 56 0036 | 1| 0023 |u| o086 0022 |uf o023 |u
Isophorone 78-59-1 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Naphthalene 91-20-3 12 100 500 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Nitrobenzene 98-95-3 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
N-Nitrosodimethylamine 62-75-9 ~ ~ ~ 0.027 U 0.023 U 0.023 u 0.022 u 0.023 u
N-nitroso-di-n-propylamine 621-64-7 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
N-Nitrosodiphenylamine 86-30-6 ~ ~ ~ 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Pentachlorophenol 87-86-5 08 6.7 6.7 0027 [u| 0023 |u| 0023 Ju| 0022 [u| 0023 |u
Phenanthrene 85-01-8 100 100 500 0.087 0.023 u 0.534 0.022 u 0.023 u
Phenol 108-95-2 0.33 100 500 0.027 u 0.023 u 0.023 u 0.022 u 0.023 u
Pyrene 129-00-0 100 100 500 0.114 0.023 U 0.381 0.022 U 0.023 u




Table 2 continued

‘Semi-Volatile Organic Compounds in Soil (mg/kg-dry)
EPA Method 8270

24-20 Steinway Street

Astoria, NY

ACT Project No.: 8530-ASNY

NYSDEC Part
sample ID NYSDECPart | o pestricted| NYSPECPaMt | sp3(2.4) | sBa(0-2) | sea(24) | sBs(02) | sBs5(24)
375 - [375 Restricted|
Unrestricted | V¢SO Use soil
Use Soil Cleanup Cleanup
Sampling Date Cleanup ObJECfIVES- - 1/13/16 1/13/16 1/13/16 1/12/16 1/12/16
o Restricted N
Obijectives "o | commercial
Compound CAS Number Result Q Result Q Result Q Result Q Result Q
[Semi-Volatiles, NJDEP/TCL/Part 375 List mg/Kg mg/Kg mg/Kg mg/kg mg/kg mg/kg mg/kg mg/kg
Dilution Factor 2 2 2 2 2
1,1"-Biphenyl 92-52-4 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
12,45 Tetrachlorobenzene 95-943 ~ ~ ~ 00as |u| o004 [u| oo0s3s |u| 004s |u| o0ea |u
1,2,4-Trichlorobenzene 120-82-1 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
1,2-Dichlorobenzene 95-50-1 11 100 500 0023 |u| 002 [u| 0022 |u| 002 |u| 0022 |u
1,2-Diphenylhydrazine (as Azobenzene) 122-66-7 ~ ~ ~ 0023 |u| 0022 |u| 0022 Ju| 0022 Ju| 0022 |u
1,3-Dichlorobenzene 541731 24 a9 280 0023 |u| 002 [u| 0022 |u| 002 |u| 0022 |u
1,4-Dichlorobenzene 106-46-7 18 13 130 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
2,3,4,6-Tetrachlorophenol 58-90-2 ~ ~ ~ 00as |u| o0oaa [uf ooas |u| o0as |u| oo0aa |u
2,4,5-Trichlorophenol 95-95-4 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
2,4,6-Trichlorophenol 88-06-2 ~ ~ ~ 0023 [u] o022 |u| 0022 |u| o022 |u] 002 |u
2,4-Dichlorophenol 120832 ~ ~ ~ 0023 |u| 002 [u| 0022 |u| 002 |u| ooz |u
2,4-Dimethylphenol 105-67-9 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
2,4-Dinitrophenol 51285 ~ ~ ~ 00as |u| o004a [u| ooss |u| 004s |u| o0aa |u
2,4-Dinitrotoluene 121-14-2 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
2,6-Dinitrotoluene 606-20-2 ~ ~ ~ 0023 |u| 002 [uf 0022 |u| 002 |u| 0022 |u
[2-Chloronaphthalene 91-58-7 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
2-Chiorophenol 95578 ~ ~ ~ 0023 |u| 002 [uf 0022 |u| 002 |u| 0022 |u
2-Methylnaphthalene 91-57-6 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
2-Methylphenol 95487 033 100 500 0023 |u| 002 [uf 0022 |u| 002 |u| 0022 |u
[2-Nitroaniline 88-74-4 ~ ~ ~ 0.045 u 0.044 u 0.043 u 0.044 u 0.044 u
2-Nitrophenol 88755 ~ ~ ~ 0023 [u] o022 |u| 0022 |u| 0022 |u] 002 |u
3- & 4-Methylphenols 65794-96-9 ~ ~ ~ 0023 |u| 0022 [u| 0022 |u| o022 |u| o022 |u
3,3"-Dichlorobenzidine 91-94-1 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
3-Nitroaniline 99-09-2 ~ ~ ~ 00as |u| o0oaa [u| oo0s3s |u| 004s |u| o0aa |u
|4,6-Dinitro-2-methylphenol 534-52-1 ~ ~ ~ 0.045 u 0.044 u 0.043 u 0.044 u 0.044 u
l4-Bromophenyl phenyl ether 101553 ~ ~ ~ 0023 |u| 002 [u| 0022 |u| 002 |u| 0022 |u
|4-Chloro-3-methylphenol 59-50-7 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
l4-Chloroaniline 106-47-8 ~ ~ ~ 0023 |u| 002 [u| 0022 |u| 002 |u| 0022 |u
l4-Chlorophenyl phenyl ether 7005-72-3 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
la-Nitroaniline 100-01-6 ~ ~ ~ 00as |u| o004 [uf oo0a3 |u| 00as |u| ooaa |u
|4-Nitrophenol 100-02-7 ~ ~ ~ 0.045 u 0.044 u 0.043 u 0.044 u 0.044 u
lAcenaphthene 83-329 20 100 500 0023 |u| 002 [u| o022 |u| 002 |u| 0022 |u
|Acenaphthylene 208-96-8 100 100 500 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
[Acetophenone 98-86-2 ~ ~ ~ 0023 [u] 0022 |u| 0022 |u| o022 |u] 002 |u
|Aniline 62533 ~ ~ ~ 0090 |u| ooso [u| oos7 |u| ooss |u| ooss [u
|Anthracene 120-12-7 100 100 500 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
lAtrazine 1912249 ~ ~ ~ 0023 |u| 0022 [u| 0022 |u| 002 |u| 002 |u
Benzaldehyde 100-52-7 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Benzidine 92875 ~ ~ ~ 0090 |u| o080 [u| oos7 |u| ooss |u| ooss |u
Benzo(a)anthracene 56-55-3 1 1 5.6 0.023 u 0.066 0.022 u 0.022 u 0.022 u
Benzo(a)pyrene 50-32:8 1 1 1 0023 |u| oo0se 0022 |u| o002 |u| o022 |u
Benzo(b)fluoranthene 205-99-2 1 1 5.6 0.023 u 0.047 0.022 u 0.022 u 0.022 u
Benzo(g,hi)perylene 191-242 100 100 500 0023 |u| 0027 [ 4| 0022 |u| 002 |u| 0022 |u
Benzo(k)fluoranthene 207-08-9 08 39 56 0.023 u 0.056 0.022 u 0.022 u 0.022 u
Benzoic acid 65850 ~ ~ ~ 0023 |u| 002 [u| 0022 |u| 002 |u| 0022 |u
Benzyl alcohol 100-51-6 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Benzyl butyl phthalate 85-68-7 ~ ~ ~ 0023 [u] 0022 |u| 0022 |u| 0022 |u| 002 |u
Bis(2-chloroethoxy)methane 111911 ~ ~ ~ 0023 |u| 002 [u| 0022 |u| 002 |u| o022 |u
Bis(2-chloroethyl)ether 111-44-4 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Bis(2-chloroisopropyl)ether 108-60-1 ~ ~ ~ 0023 |u| 0022 [u| 0022 |u| 002 |u| 0022 |u
Bis(2-ethylhexyl)phthalate 117-81-7 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Caprolactam 105-60-2 ~ ~ ~ 00as |u| o004a [u| oo0s3s |u| 004s |u| o0ea |u
Carbazole 86-74-8 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Chrysene 218019 1 39 56 0023 |u| ooes 0022 |u| o002 |u| o002 |u
Dibenzo(a,h)anthracene 53-70-3 0.33 033 0.56 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
pibenzofuran 132649 7 59 350 0023 |u| 002 [uf 0022 |u| 002 |u| 0022 |u
Diethyl phthalate 84-66-2 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Dimethyl phthalate 131113 ~ ~ ~ 0023 [u] 0022 |u| 0022 |u| 0022 |u] 002 |u
Di-n-butyl phthalate 84-74-2 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Di-n-octyl phthalate 117-84-0 ~ ~ ~ 0023 [u] o022 |u| 0022 |u| 0022 |u| 002 |u
Fluoranthene 206-44-0 100 100 500 0023 |u| o102 0022 |u| o002 |u| o022 |u
Fluorene 86-73-7 30 100 500 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Hexachlorobenzene 118741 033 12 6 0023 |u| 0022 [u| 0022 |u| 002 |u| 002 |u
Hexachlorobutadiene 87-68-3 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Hexachlorocyclopentadiene 77474 ~ ~ ~ 0023 |u| 002 [u| 0022 |u| o022 |u| 0022 |u
Hexachloroethane 67-72-1 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
indeno(1,2,3-cd)pyrene 193-39-5 05 05 56 0023 |u| 0027 [ 4| 0022 |u| 002 |u| 0022 |u
Isophorone 78-59-1 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Naphthalene 91-203 12 100 500 0023 |u| 002 [uf 0022 |u| 002 |u| 0022 |u
Nitrobenzene 98-95-3 ~ ~ ~ 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
N-Nitrosodimethylamine 62759 ~ ~ ~ 0023 [u] o022 |u| 0022 |u| 0022 |u] 002 |u
N-nitroso-di-n-propylamine 621647 ~ ~ ~ 0023 |u| 0022 [u| 0022 |u| o022 |u| o022 |u
IN-Nitrosodiphenylamine 86306 ~ ~ ~ 0023 [u] 0022 |u| 0022 |u| o022 |u] 002 |u
Pentachlorophenol 87-865 08 67 67 0023 |u| 002 [u| 002 |u| 002 |u| 002 |u
Phenanthrene 85-01-8 100 100 500 0.023 u 0.022 u 0.022 u 0.022 u 0.022 u
Phenol 108952 033 100 500 0023 |u| 002 [uf 0022 |u| 002 |u| 0022 |u
Pyrene 129-00-0 100 100 500 0.023 u 0.085 0.022 u 0.022 Y 0.022 Y

[Bold values signify detections

[U=analyte not detected at or above the level indicated

B=analyte found in the analysis batch blank

E=result is estimated and cannot be accurately reported due to levels encountered or interferences
INT=this indicates the analyte was not a target for this sample

[=this indicates that no regulatory limit has been established for this analyte




Table 3

Pesticides and PCBs in Soil (mglkg-dry)
EPA Method 8081/8082
24-20 Steinway Street

Astoria, NY

ACT Project No.: 8530-ASNY

Sample ID NYSDEC Part $8-1(0-2) $B-1(10-12) $8-2 (0-2) $8-2 (2-4) $8-3(0-2)
NYSDEC Part 2" | NYSDEC Part
375 Restricted .
Sampling Date 375 Use Soil 375 Restricted| 1/12/16 1/12/16 1/12/16 1/12/16 1/13/16
unrestricted [ Use ol
Use Soil - Cleanup
Objectives - o
Cleanup | "0 | Oblectives-
Compound | CASNumber | Objectives * e | commercial Result  [a| Resut faf Resut Ja| Resut |a] Resut |a
Residential
[Pesticides, NJDEP/TCL/Part 375 mg/Kg mg/Kg mg/Kg mg/kg. mg/kg. mg/kg. mg/kg mg/kg
Dilution Facto 5 5 5 5 5
la,4-DDD 72-54-8 00033 13 92 00021 fu|l ooo18 |u| ooo1s8 |u| ooo1s |u| ooo18 |u
la,4'-DDE 72:55-9 00033 89 62 00073 [o| ooo18 |u| ooo1s |u| ooo1s |u| ooo1s |u
la,4-DDT 50-29-3 00033 7.9 47 0.012 o| ooo1s [u| ooo1s [uf ooo1s |u| o008 |u
IAldrin 309-00-2 0.005 0.097 068 00021 fu|l ooo18 |u| ooo1s8 |u| ooo1s |u| ooo1s |u
lalpha-BHC 319-84-6 002 048 34 00021 ful ooo18 |u| ooo1s8 |u| ooo1s |u| ooo1s |u
alpha-Chlordan| ~ 5103-71-9 0094 42 2 00021 fu|l ooo18 |u| ooo1s8 |u| ooo1s |u| ooo1s |u
lbeta-BHC 319-857 0.036 036 3 00021 |u|l ooo1e |u| ooo1s8 |u| oooie |ul ooo18 |u
(Chlordane, totd ~ 57-74-9 - - - oosa | u 0071 u 0072 u 0071 u 0071 u
ldelta-BHC 319-868 004 100 500 00021 |u|l oco18 |u| ooo1s |u| ooois |ul| ooo18 |u
IDieldrin 60-57-1 0.005 02 14 00021 |u|l oco18 |u| ooo1s8 |u| oooig |u| ooo18 |u
[Endosulfan | 959-98-8 24 2 200 00021 |u|l oco18 |u| ooo1s |u| ooo1s |u| ooo18 |u
Endosulfan il |  33213-65-9 24 2 200 00021 fu|l oco18 |u| ooo1s8 |u| oooig |u| ooo18 |u
Endosulfan sulff  1031-07-8 24 2 200 00021 |u|l ooo18 |u| ooo1s8 |u| ooo1s |u| ooo18 |u
[Endrin 72:208 0.014 1 89 00021 |u|l oco18 |u| ooo1s |u| ooo1s |u| ooo18 |u
Endrin aldehyd| ~ 7421-93-4 ~ ~ ~ 00021 |u|l ooo18 |u| ooo1s |u| ooo1s |u| ooo18 |u
[Endrin ketone |  53494-70-5 ~ ~ ~ 00021 |u|l ooo18 |u| ooo1s |u| ooo1s |u| ooo18 |u
lgamma-BHC (L 58-89-9 01 13 92 00021 fu| ooo18 |u| ooo1s8 |u| ooo1s |u| ooo18 |u
lgamma-Chlord{ ~ 5566-34-7 ~ ~ ~ 00021 fu|l ooo18 |u| ooo1s |u| ooo1s |u| ooo1s8 |u
IHeptachlor 76-44-8 0.042 21 15 00021 fu|l ooo18 Ju| ooo1s |u| ooo1s |u| ooo1s |u
Heptachlor epd  1024-57-3 ~ ~ ~ 00021 fu|l ooo18 |u| ooo1s |u| ooo1s |u| ooo1s |u
Methoxychlor | 72-43-5 ~ ~ - 00021 ful ooo18 Ju| ooo1s8 |u| ooo1s |u| ooo1s |u
[Toxaphene 8001-35-2 - - - 021 u 018 u 0.18 u 0.18 u 018 u
inated Biphenyls (PCB)|  mg/Kg me/Kg me/Kg mg/kg mg/kg mg/kg mg/kg mg/kg
Dilution Facto 1 1 1 1 1
lAroclor 1016 |  12674-11-2 ~ ~ ~ 0021 u 0018 u 0018 u 0018 u 0018 u
lAroclor 1221 | 11104-28-2 ~ ~ ~ 0021 U 0018 u 0018 U 0018 u 0018 U
lAroclor 1232 | 11141-16-5 ~ ~ ~ 0021 u 0018 u 0018 u 0018 u 0018 u
lAroclor 1242 | 53469-21-9 ~ ~ ~ 0021 u 0018 u 0018 u 0018 u 0018 u
lAroclor 1248 | 12672-29-6 ~ ~ - 0021 u 0018 u 0018 u 0018 u 0018 u
lAroclor 1254 | 11097-69-1 - ~ - 0021 u 0018 u 0018 u 0018 u 0018 u
lAroclor 1260 |  11096-82-5 ~ - - 0021 u 0018 u 0018 u 0018 u 0018 u
[Total pcBs 1336-36-3 01 1 1 0.021 u 0018 u 0018 u 0018 u 0018 u
Table 3 continued
Pesticides and PCBs in Soil (mglkg-dry)
EPA Method 8081/8082
24-20 Steinway Street
Astoria, NY
ACT Project No.: 8530-ASNY
Sample ID NYSDEC Part 58-3 (2-4) 58-4(0-2) 5B-4 (2-4) 585 (0-2) 585 (2-4)
NYSDEC Part 2" | NYSDEC Part
375 Restricted :
Sampling Date 375 Usesoil |72 Restricted| 1/13/16 1/13/16 1/13/16 1/12/16 1/12/16
Unrestricted Use Soil
Use Soil Cleanup Cleanup
Cleanup | O opectives-
- Restricted N
Compound | CASNumber | Objectives Residential Commercial Result Q Result Q Result Q Result Q Result Q
[Pesticides, NJDEP/TCL/Part 375 mg/Kg mg/Kg mg/Kg mg/kg mg/kg. mg/kg mg/kg mg/kg
Dilution Facto 5 5 5 5 5
la,4-DDD 72-54-8 00033 13 92 00018 |u|l ooo18 Ju| 00017 |u| o007 |ul| ooo18 |u
la,4'-DDE 72:55-9 00033 89 62 00018 |u|l ooo18 Ju| 00017 |u| o007 |ul| ooo18 |u
la,4-DDT 50-29-3 00033 7.9 47 00018 |ul ooo18 Ju| 00017 |u| oo0o17 |ul| ooo18 |u
Aldrin 309-00-2 0.005 0.097 068 00018 |ul ooo18 Ju| 00017 |u| 00017 |u| ooo18 |u
lalpha-BHC 319-84-6 002 048 34 00018 ful ooo18 Ju| oo017 |u| 00017 |u| ooo18 |u
lalpha-Chlordar| ~ 5103-71-9 0.094 42 2% 00018 ful ooo18 Ju| 00017 |u| oo0017 |u| ooo18 |u
lbeta-BHC 319-857 0036 036 3 00018 ful ooo18 Ju| 00017 |u| 00017 |u| ooo1s |u
(Chiordane, totd ~ 57-74-9 ~ ~ - 0071 u 0070 | u 0.069 u 0070 | u 0070 | u
delta-BHC 319-86-8 004 100 500 00018 ful ooo18 Ju| 00017 |u| 00017 |u| ooo1s |u
IDieldrin 60-57-1 0.005 02 14 00018 fu|l ooo18 Ju| 00017 |u| o007 |ul| ooo18 |u
[Endosulfan | 959-98-8 24 2 200 00018 |u|l ooo18 Ju| o007 |u| o007 |ul| ooo18 |u
Endosulfantl |  33213-65-9 24 2 200 00018 |u|l ooo18 Ju| o007 |u| o007 |ul| ooo18 |u
Endosulfan sulff  1031-07-8 24 2 200 00018 |u|l ooo18 Ju| o007 |u| o007 |u| ooo18 |u
[Endrin 72208 0014 1 89 00018 |u|l oco18 Ju| o007 |u| o007 |ul| oo0o18 |u
Endrin aldehyd| ~ 7421-93-4 ~ ~ ~ 00018 |u|l oco18 Ju| o007 |u| o007 |u| ooo18 |u
[Endrin ketone |  53494-70-5 ~ ~ ~ 00018 |u|l ooo18 |u| o007 |u| o007 |u| ooo18 |u
lgamma-BHC (1] 58-89-9 01 13 92 00018 |u|l oco18 |u| o007 |u| o007 |ul| ooo18 |u
lgamma-Chlord{ ~ 5566-34-7 ~ ~ ~ 00018 |u|l ooo18 |u| 00017 |u| oo0o17 |u| ooo18 |u
IHeptachlor 76-44-8 0.042 21 15 00018 |u|l ooo18 |u| o017 |u| 00017 |ul| ooo18 |u
Heptachlor epd  1024-57-3 ~ ~ ~ 00018 |u|l ooo18 Ju| 00017 |u| 00017 |ul| ooo18 |u
Methoxychlor | 72-43-5 ~ ~ ~ 00018 ful ooo18 Ju| oo017 |u| 00017 |u| ooo18 |u
[Toxaphene 8001-35-2 - -~ - 018 u 018 u 017 u 017 u 018 u
[Polychlorinated Biphenyls (PCB)|  me/Kg meg/Kg meg/Kg mg/kg mg/kg mg/kg mg/kg mg/kg
Dilution Facto 1 1 1 1 1
laroclor 1016 | 12674-11-2 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
laroclor 1221 | 11104-28-2 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
laroclor 1232 | 11141-16-5 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
lAroclor 1242 | 53469-21-9 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
lAroclor 1248 | 12672-29-6 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
lAroclor 1254 | 11097-69-1 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
lAroclor 1260 | 11096-82-5 ~ ~ ~ 0018 u 0018 u 0017 u 0018 u 0018 u
[Total pcBs 1336-36-3 01 1 1 0018 Y 0018 Y 0017 Y 0018 Y 0018 Y
INoTES:

Qs the Qualifier Column with definitions as follows:
ID=result is from an analysis that required a dilution
Ii=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit)

lU=analyte not detected at or above the level indicated

[B=analyte found in the analysis batch blank

[E=result is estimated and cannot be accurately reported due to levels encountered or interferences
INT=this indicates the analyte was not a target for this sample

["=this indicates that no regulatory limit has been established for this analyte

- data is estimated




Table 4

Metals in Soil (mg/kg-dry)
EPA Method 6010
24-40 Steinway Street
Astoria, NY 11103

ACT Project No.: 8530-ASNY

Sample ID NYSDEC Part 58-1(0-2) $B-1(10-12') 58-2(0-2) 582 (2-4') 58-3 (0-2)
NYSDEC Part N NYSDEC Part
375 Restricted :
Sampling Date 375 Usesoil |37° Restricted 1/12/16 1/12/16 1/12/16 1/12/16 1/13/16
Unrestricted Use Soil
Use Soil Cleanup Cleanup
Cleanup | OPIECtVes ™ | ectives-
compound [ cASNumber [ gpjectives | RESHiCed | cormercial Result Q Result Q Result Q Result Q Result Q
Residential
Metals, Target Analyte me/Ke me/Ke me/Kg me/ke me/ke me/ke me/ke me/ke
Dilution Factor 1 1 1 1 1
Aluminum 7429-90-5 ~ ~ ~ 15,300 8,890 9,220 9,320 9,150
lAntimony 7440-36-0 ~ ~ ~ 0.64 u 054 u 055 u 054 u 054 u
Arsenic 7440-38-2 13 16 16 5.60 1.43 174 1.07 u 148
Barium 7440-39-3 350 400 400 89.70 58.60 76.80 60.70 51.10
Beryllium 7440-41-7 72 72 590 079 011 0.16 011 u 011 u
ICadmium 7440-43-9 25 43 93 038 u 0.32 u 033 u 0.32 u 033 u
(Calcium 7440-70-2 - ~ ~ 2,720 1,150 1,320 826 1,490
IChromium 7440-47-3 ~ ~ ~ 15.30 18.90 16 16.50 21.10
Cobalt 7440-48-4 - ~ ~ 6.45 6.53 5.84 6.28 7
ICopper 7440-50-8 50 270 270 25.60 21.30 22.20 15.20 19.90
iron 7439-89-6 - ~ ~ 16,900 15,700 13,200 13,900 16,000
Lead 7439-92-1 63 400 1000 140 3.36 3210 2.98 1,060
Magnesium 7439-95-4 - ~ ~ 2310 2,480 2,250 2,130 2,740
Manganese 7439-96-5 1600 2000 10000 698 362 288 443 329
Nickel 7440-02-0 30 310 310 13.90 14 13.50 11.90 13.10
Potassium 7440-09-7 ~ ~ ~ 473 1,140 859 931 1,150
ISelenium 7782-49-2 39 180 1500 1.36 121 1.53 132 1.98
silver 7440-22-4 2 180 1500 0.64 u 0.54 u 0.55 u 0.54 u 054 u
Sodium 7440-23-5 ~ ~ ~ 54.70 77.90 91.60 87.20 92
[Thallium 7440-28-0 - ~ ~ 127 u 1.08 u 1.09 u 107 u 1.08 u
\Vanadium 7440-62-2 ~ ~ ~ 23.80 25 21.50 27.60 28
zinc 7440-66-6 109 10000 10000 70.90 24 42.90 19 24.20
Mercury by 7473 me/Ke me/Kg me/Kg me/ke me/ke me/ke me/ke me/ke
Dilution Fam1 1 1 1 1 1
Mercury 7439-97-6 018 081 28 045 0032 u 0033 u 0032 u 0033 u
Table 4 continued
Metals in Soil (mg/kg-dry)
EPA Method 6010
24-40 Steinway Street
Astoria, NY 11103
ACT Project No.: 8530-ASNY
Sample ID NYSDEC Part 58-3 (2-4') 584 (0-2') 58-4 (2-4') 58-5 (0-2') 5B-5 (2-4')
NYSDEC Part - | NYsDEC Part
375 Restricted ;
Sampling Date 375 Usesoil |37 Restricted 1/13/16 1/13/16 1/13/16 1/12/16 1/12/16
Unrestricted Use Soil
Use Soil Cleanup Cleanup
Cleanup | OPIECVES - | ectives-
Compound | CAS Number | opjectives | REStICted | o ercial Result Q| Resut |a] Resut fa] Resut |a| Resut |a
Residential
[Metals, Target Analyte me/Kg me/Kg me/Kg me/ke me/ke me/ke me/ke me/ke
Dilution Factol 1 1 1 1 1
Aluminum 7429-90-5 - ~ 8,960 8,670 5,650 9,200 6,430
IAntimony 7440-36-0 ~ ~ ~ 0.54 u 0.53 u 0.52 u 0.53 u 0.53 u
Arsenic 7440-38-2 13 16 16 1.08 u 187 110 1.08 1.06 u
Barium 7440-39-3 350 400 400 52.50 47.70 30.10 43.40 33.30
Beryllium 7440-41-7 7.2 72 590 011 u 0.12 0.10 u 011 u 011 u
ICadmium 7440-43-9 25 43 93 0.32 u 0.32 u 031 u 0.32 u 0.32 u
Calcium 7440-70-2 ~ ~ ~ 1,250 1,990 1,230 2,640 2,340
(Chromium 7440-47-3 ~ ~ ~ 21.90 2050 16.40 19.30 13.90
ICobalt 7440-48-4 ~ ~ ~ 7.36 6.79 5 6.96 6.38
(Copper 7440-50-8 50 270 270 19.70 19.80 14.60 19.50 17
iron 7439-89-6 ~ ~ ~ 16,200 15,200 13,000 15,700 14,600
Lead 7439-92-1 63 400 1000 3.54 3420 2.87 2.47 2.88
Magnesium 7439-95-4 ~ ~ ~ 2,480 2,310 1,990 3,570 2,480
Manganese 7439-96-5 1600 2000 10000 289 250 215 275 202
Nickel 7440-02-0 30 310 310 13.70 14.60 9.65 14.90 9.83
Potassium 7440-09-7 - ~ ~ 1,400 947 997 1,640 921
Selenium 7782-49-2 39 180 1500 2.08 1.65 1.69 1.81 112
silver 7440-22-4 2 180 1500 054 u 053 u 052 u 053 u 053 u
Sodium 7440-23-5 ~ ~ ~ 103 143 150 266 164
[Thallium 7440-28-0 ~ ~ ~ 1.08 u 107 u 104 u 1.06 u 1.06 u
Vanadium 7440-62-2 - ~ ~ 31.40 18.40 2330 30 23.50
iZinc 7440-66-6 109 10000 10000 23.50 38.10 17.70 24 22.80
Mercury by 7473 mg/Kg meg/Kg me/Ke me/ke me/ke me/ke me/ke me/ke
Dilution Factol 1 1 1 1 1
Mercury 7439-97-6 0.18 0.81 2.8 0.032 u 0.032 u 0.031 u 0.032 u 0.032 u

Bold values signify detections

Highlighted values signify detection above guidance value

Qs the Qualifier Column with definitions as follows:

D=result is from an analysis that required a dilution

I=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
U=analyte not detected at or above the level indicated

B=analyte found in the analysis batch blank

E=result is estimated and cannot be accurately reported due to levels encountered or interferences

NT=this indicates the analyte was not a target for this sample

[~=this indicates that no regulatory limit has been established for this analyte




Table 5

Volatile Organic Compounds in Soil Vapor (ug/m3)
EPA Method TO-15
24-20 Steinway Street
Astoria, NY

ACT Project No.: 8530-ASNY

sample ID s'gls\zop: SV-1 sv-2 SV-3
iSample Date ideli 1/13/16 1/13/16 1/13/16
1,1,1,2-Tetrachloroethane NA <0.69 <0.69 <5.8
1,1,1-Trichloroethane 1002 <0.55 <0.55 <4.6
1,1,2,2-Tetrachloroethane NA <0.69 <0.69 <5.8
1,1,2-Trichloro-1,2,2-trifluoroethane NA <0.77 <0.77 <6.4
1,1,2-Trichloroethane NA <0.55 <0.55 <4.6
1,1-Dichloroethane NA <0.4 <0.4 <3.4
1,1-Dichloroethylene 1002 <0.4 <0.4 <3.3
1,2,4-Trichlorobenzene NA <0.74 <0.74 <6.2
1,2,4-Trimethylbenzene NA 1.9 5.1 <4.1
1,2-Dibromoethane NA <0.77 <0.77 <6.5
1,2-Dichlorobenzene NA <0.6 <0.6 <5.1
1,2-Dichloroethane NA <0.4 <0.4 <3.4
1,2-Dichloropropane NA <0.46 <0.46 <3.9
1,2-Dichlorotetrafluoroethane NA <0.7 <0.7 <5.9
1,3,5-Trimethylbenzene NA 0.49 1.5 <4.1
1,3-Butadiene NA <1.3 <1.3 <11
1,3-Dichlorobenzene NA <0.6 <0.6 <5.1
1,3-Dichloropropene NA <0.46 <0.46 <3.9
1,4-Dichlorobenzene NA <0.6 <0.6 <5.1
1,4-Dioxane NA <0.72 <0.72 <6.1
2-Butanone NA 2.0 3.5 <2.5
2-Hexanone NA <0.82 <0.82 <6.9
3-Chloropropene NA <1.6 <1.6 <13
4-Methyl-2-pentanone NA <0.41 <0.41 <3.4
/Acetone NA 4.0 11 12
Acrylonitrile NA <0.22 <0.22 <1.8
Benzene NA 0.86 3.1 2.7
Benzyl Chloride NA <0.52 <0.52 <4.3
Bromodichloromethane NA <0.62 <0.62 <5.2
Bromoform NA <1 <1 <8.7
Bromomethane NA <0.39 <0.39 <3.3
Carbon disulfide NA <0.31 <0.31 <2.6
Carbon tetrachloride 5! <0.16 <0.16 <1.3
Chlorobenzene NA <0.46 <0.46 <3.9
Chloroethane NA <0.26 <0.26 <2.2
Chloroform NA <0.49 <0.49 <4.1
Chloromethane NA <0.21 <0.21 <1.7
cis-1,2-Dichloroethylene 100° <0.4 <0.4 <3.3
cis-1,3-Dichloropropylene NA <0.45 <0.45 <3.8
Cyclohexane NA 0.41 23 <2.9
Dibromochloromethane NA <0.8 <0.8 <6.7
Dichlorodifluoromethane NA 1.1 13 4.2
Ethyl acetate NA <0.72 <0.72 <6.1
Ethylbenzene NA 1.1 3.3 <3.6
Hexachlorobutadiene NA <1.1 <1.1 <9
Isopropanol NA <0.49 <0.49 <4.1
Methyl Methacrylate NA <0.41 <0.41 <3.4
Methyl tert-butyl ether NA <0.36 <0.36 <3
Methylene chloride NA 4.0 9.6 <5.8
n-Heptane NA 1.1 5.9 4.8
n-Hexane NA 3.0 14 5.9
Xylenes (0) NA 1.6 4.9 <3.6
Xylenes (m&p) NA 5.5 15 <7.3
p-Ethyltoluene NA 1.6 4.7 <4.1
Propylene NA <0.17 1.0 <1.4
Styrene NA <0.43 <0.43 <3.6
Tetrachloroethylene 30? 0.88 0.47 <1.4
Tetrahydrofuran NA 1.1 <0.59 <5
Toluene NA 5.8 18 <10
trans-1,2-Dichloroethylene NA <0.4 <0.4 <3.3
trans-1,3-Dichloropropylene NA <0.45 <0.45 <3.8
Trichloroethylene 2! <0.13 <0.13 <1.1
Trichlorofluoromethane NA 0.56 0.90 <4.7
Vinyl acetate NA <0.35 <0.35 <3
Vinyl bromide NA <0.44 <0.44 <3.7
Vinyl chloride 5' <0.26 <0.26 <2.1

" Matrix 1, NYSDOH "Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York" (October 2006)
[ Matrix 2, NYSDOH "Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York" (October 2006)
Bolded values signify detection above method detection limit

NA = Guidance Value Not Available




APPENDIX 1

CITIZEN PARTICIPATION PLAN

The NYC Office of Environmental Remediation and Prince Club 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, Prince Club 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, Isabel McRae, who can be contacted about these issues or
any others questions, comments or concerns that arise during the remedial process at (212) 788-

8841.

Project Contact List: OER has established a Site Contact List for this project to provide

public notices in the form of fact sheets to interested members of the Community.
Communications will include updates on important information relating to the progress of the
cleanup program at the Site as well as to request public comments on the cleanup plan. The
Project Contact List includes owners and occupants of adjacent buildings and homes, principal
administrators of nearby schools, hospitals and day care centers, the public water supplier that
serves the area, established document repositories, the representative Community Board, City
Council members, other elected representatives and any local Brownfield Opportunity Area

(BOA) grantee organizations. Any member of the public or organization will be added to the



Site Contact List on request. A copy of the Site Contact List is maintained by OER’s project
manager. If you would like to be added to the Project Contact List, contact NYC OER at (212)
788-8841 or by email at brownfields@cityhall.nyc.gov.

Repositories: A document repository is maintained online. Internet access to view OER’s

document repositories is available at public libraries. 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. The

library nearest the Site is:

Queens Library at Broadway
4020 Broadway
Long Island City, NY 11103
(718) 721-2462

Monday: 9:00 AM — 8:00 PM Friday: 10:00 AM — 6:00 PM
Tuesday: 1:00 — 6:00 PM Saturday: 10:00 AM — 5:00 PM
Wednesday: 10:00 AM — 6:00 PM Sunday: Closed

Thursday: 12:00 — 8:00 PM

Digital Documentation: NYC OER requires the use of digital documents in our repository

as a means of minimizing paper use while also increasing convenience in access and ease of use.

Issues of Public Concern: Prince Club LLC is required to identify whether there are

specific issues of concern to stakeholders proximate to the project site. Such issues include but

are not limited to interests of Environmental Justice communities.

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 reviewed
and approved by OER prior to distribution and mailed by the Enrollee. 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. These steps include:

* Public Notice of the availability of the Remedial Investigation Report and Remedial
Action Work Plan and a 30-day public comment period on the Remedial Action
Work Plan: Public notice in the form of a Fact Sheet is sent to all parties listed on the
Site Contact List announcing the availability of the Remedial Investigation Report and
Remedial Action Work Plan and the initiation of a 30-day public comment period on the
Remedial Action Work Plan. The Fact Sheet summarizes the findings of the RIR and
provides details of the RAWP. The public comment period will be extended an
additional 15 days upon public request. A public meeting or informational session will
be conducted by OER upon request.

* Public Notice announcing the approval of the RAWP and the start of remediation:
Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact
List announcing the approval of the RAWP and the start of remediation.

* Public Notice announcing the completion of remediation, designation of
Institutional and Engineering Controls and issuance of the Notice of Completion:
Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact
List announcing the completion of remediation, providing a list of all Institutional and
Engineering Controls implemented for to the Site and announcing the issuance of the

Notice of Completion.



APPENDIX 2

SUSTAINABILITY STATEMENT

This Sustainability Statement documents sustainable activities and green remediation efforts

planned under this remedial action.

Reuse of Clean, Recyclable Materials and Reduced Consumption of Non-
Renewable Resources: 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.

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. Natural gas will be utilized for fuel in the new building.
An estimate of the volume of clean fuels used during remedial activities will be quantified and

reported in the RAR.

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. An estimate of the area of the
Site that utilizes recontamination controls under this plan will be reported in the RAR in square

feet.

Stormwater Retention: Stormwater retention improves water quality by lowering the rate
of combined stormwater 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 stormwater 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: Prince Club LLC is participating in OER’s
Paperless Voluntary Cleanup Program. Under this program, submission of electronic documents
will replace submission of hard copies for the review of project documents, communications and

milestone reports.

Low-Energy Project Management Program: Prince Club 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 the land area that will be vegetated, including the number of trees planted or

preserved, will be reported in square feet in the RAR.



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 final remedial report. Soil
screening will be performed during invasive work performed during the remedy and

development phases prior to issuance of final signoff by OER.

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.



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.



Outbound truck transport routes are described in the remedial report. This routing takes 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 New York City 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 final remedial report.

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 final remedial report.

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



reported in the final remedial report. A manifest system for off-Site transportation of exported
materials will be employed. Manifest information will be reported in the final remedial report.
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 (SCOs)
established in this plan may be reused on-Site. The SCOs for on-Site reuse are listed in Section
4.2 of this cleanup plan. ‘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 land
with comparable levels of contaminants in soil/fill material, compliant with applicable laws and
regulations, 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
remedial plan are followed. The expected location for placement of reused material is shown in
Section 4.2. 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.



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. Imported soils will not exceed groundwater
protection standards established in Part 375. Imported soils for Track 1 remedial action projects
will not exceed Track 1 SCO’s.
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.
* All materials received for import to the Site will be approved by a PE/QEP and will be in

compliance with provisions in this remedial plan. The final remedial report 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.

» All material will be subject to source screening and chemical 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 final remedial report. 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.

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 Stormwater Pollution Prevention

Applicable laws and regulations pertaining to stormwater pollution prevention will be addressed
during the remedial program. Erosion and sediment control measures identified in this remedial
plan (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.

1.12 Contingency Plan for Unknown Contamination Sources

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. Ata
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 this remedial plan.

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.

» 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 this remedial plan.



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

The construction of a 7 story mixed-use residential and commercial building is being proposed
at the property located at 24-40 Steinway Street, Astoria, New York (“the Site”’). This Construction
Health and Safety Plan (CHASP) has been prepared to identify site-specific health and safety
procedures to be followed by on-site contractors during remedial activities at the site. All activities
performed under this CHASP are targeted to comply with Occupational Safety and Health
Administration (OSHA) Regulations 29 CFR Part 1910, ef seq.

1.1 Purpose
The purpose of this CHASP is to provide the contractors’ field personnel, and other visitors

with an understanding of the potential chemical and physical hazards that exist or may arise while
portions of this project are being performed. The primary objective is to ensure the well being of all
field personnel and the community surrounding this site. A copy of this CHASP will be available to
anyone that requests it. Visiting personnel (e.g. government officials, administrators, bank inspectors,
assessors, etc.) that will have limited exposure to the site native soil/fill material during construction
activities will be instructed on how to reduce the probability of exposure to site contaminants, but will

not be required read the CHASP.
All on-site personnel shall familiarize themselves with the contents of this CHASP and the
remedial activities planned for the site. Personnel choosing not to comply with this CHASP will be

removed from the worksite.

1.2 Site Description

The Site is located at 24-40 Steinway Street, Astoria, NY in the northern section of Queens
County, New York and is identified as Block 654 and Lots 59 on the New York City Tax Map.
Figure 1 shows the Site location. The Site is 4,750-square feet and is located along the western
side of Steinway Street between Astoria Boulevard to the north and 28" Avenue to the south. To
the north of the property is a one-story Mosque. South of the property is a one-story commercial

building occupied by a restaurant. To the east of the property is Steinway Street followed by a

1
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five-story mixed-use building with apartments above a convenience store and a four-story
residential apartment building and to the west is a four-story residential apartment building. A
map of the site boundary is shown in Figure 2. Currently, the Site is a vacant commercial

building.

1.3 Environmental Concerns

Advanced Cleanup Technologies completed a Phase I Environmental Site Assessment on
October 20, 2015. The Phase I identifies the property as of 1898 consisting of undeveloped land.
By 1936, three one-story commercial buildings were constructed. By 1967, the buildings had

been replaced with a one-story commercial building, which remained through 2006.

A Remedial Investigation Report was prepared by Advanced Cleanup Technologies and was
dated April 2016. Soil/fill samples collected during the RI showed trace concentrations of volatile
organic compounds and semi-volatile organic compounds beneath the site, and all concentrations
were below the Unrestricted Use Soil Cleanup Objectives (UUSCO’s). The metals including lead
(maximum of 1,060 mg/Kg), and mercury (maximum of 0.45 mg/Kg) were detected above
Unrestricted Residential Use SCOs within the two shallow soil samples. Several other metals were
detected at trace concentrations. Two pesticides including 4,4-DDT (max. of 12 pg/Kg) and 4,4-
DDE (max. of 7.3 ng/Kg) were detected slightly exceeding Unrestricted Use SCOs. Soil vapor
sample results indicated petroleum related VOCs and chlorinated VOCs at trace concentrations.
Highest concentrations were detected for toluene at 18 pg/m’. Petroleum-related VOCs (BTEX)

were detected at a maximum concentration of 44 pg/m’.
2.0 SITE PERSONNEL

All on-site personnel shall have training in accordance with the regulations codified at 29 CFR
1910.20. The Site Supervisor will maintain proof that the qualifications of the on-site personnel

comply with these regulations, prior to them being allowed to be included in the on-Site workforce.

All on-site personnel shall familiarize themselves with the contents of the CHASP, the scope

of the Remedial Action Work Plan (RAWP) for the Site and attend a daily site specific health and

2
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safety briefing prior to the commencement of work activities. Personnel choosing not to comply with

this CHASP will be removed from the worksite.

ACT’s Site Supervisor will have oversight responsibility over the project to ensure that this
CHASTP is properly implemented and that ACT and its subcontractors adhere to all OSHA regulations
and other established industry health and safety practices.

Each contractor will designate an on-site individual responsible for health and safety issues
relating to excavation and construction activities. Each contractor will communicate to the Site
Supervisor the name of this individual and what specific actions are to be taken by each contractor

during that work day that will be required to comply with the CHASP.

The Site Supervisor will coordinate the activities of all other contractors on-site so as not to
jeopardize the health and safety of any personnel on-site. In addition, the Site Supervisor will
continually monitor and inspect personnel and equipment for compliance with established safe work

practices.

A list of the pertinent personnel authorized to supervise site health and safety operations is

presented below:

Title Name Telephone Number

Site Supervisor Tim Young 516-640-2947 (Mobile)
ACT

Project Manager Mark Gelband 516-441-5800, Ext. 104
ACT 718-577-7639 (Mobile)
Health and Safety Officer ~ Yisong Yang 516-441-5800, Ext. 108
ACT 718-508-2970 (Mobile)
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3.0 PROTECTIVE EQUIPMENT

Personal Protective Equipment (PPE) is divided into the following four categories based on the

degree of protection afforded:

Level A: This PPE level will be selected when the greatest level of skin, respiratory, and
eye protection is required. It includes positive pressure, full face-piece self-
contained breathing apparatus (SCBA), or NIOSH-approved positive pressure
supplied air respirator with escape SCBA and a totally-encapsulating chemical-
protective suit.

Level B: This PPE level will be selected when the highest level of respiratory protection
is necessary but a lesser level of skin protection is needed. It includes positive
pressure, full face-piece SCBA, or NIOSH-approved positive pressure supplied
air respirator with escape SCBA and hooded chemical-resistant clothing such
as overalls and long-sleeved jacket, coveralls, one or two-piece chemical-
splash suit or disposable chemical-resistant overalls.

Level C: This PPE level will be selected when the concentration(s) and type(s) of
airborne substance(s) present in the work area is known and the criteria for
using air purifying respirators are met. It includes full-face or half-mask,
NIOSH-approved air purifying respirators and hooded chemical-resistant
clothing such as overalls and long-sleeved jacket, coveralls, one or two-piece
chemical-splash suit or disposable chemical-resistant overalls.

Level D: This PPE level will be selected for nuisance contamination only. It includes
coveralls, gloves, chemical-resistant steel toe and shank boots, safety glasses

or chemical splash goggles, hard hat, escape mask and face shield.

PPE shall be selected in accordance with the site air monitoring program (Section 5.3), OSHA
29 CFR 1910.120(c), (g), and 1910.132. Protective equipment shall be NIOSH-approved and
respiratory protection shall conform to OSHA 29 CFR Part 1910.133 and 1910.134 specifications;
head protection shall conform to 1910.135; eye and face protection shall conform to 1910.133; and
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foot protection shall conform to 1910.136. The only true difference among the levels of protection

from D thru B is the addition of the type of respiratory protection.

Before site personnel are required to use any respirator with a negative or positive pressure
tight-fitting face-piece, the personnel will be fit tested with the same make, model, style, and size of
respirator that will be used. The fit test shall be administered using only an OSHA-accepted fit test
protocol. The OSHA-accepted fit test protocols and procedures provided for in 29 CFR 1910.120 are
contained in Appendix B of this CHASP.

All Site workers will be required to participate in a comprehensive PPE program. The PPE
program will consist of daily “Tailgate” Health and Safety meetings, proper inspection, donning, use,
maintenance, storage and decontamination of protective clothing and equipment, use of protective

equipment in temperature extremes and monitoring of co-workers and the work environment.

The Site Supervisor will determine the level of protection required for all field activities and
whether the level of protection should be upgraded. It is anticipated that all on-site activities will be
conducted in Level D PPE, unless otherwise upgraded by the Site Supervisor. Changes in the level of
protection will be recorded in the dedicated site logbook along with the rationale for the changes.

4.0 HAZARD EVALUATION

4.1 Chemical Exposure

A list of chemicals including VOCs, metals and pesticides that are present in subsurface soil at
the Site is provided in Table 1. These types of contaminants at the detected concentrations represent a
low to moderate potential for exposure. The standards listed in the table represent Immediate Danger

to Life and Health (IDLH), Time-Weighted Average (TWA) and Short-Term Exposure Limit (STEL).

The primary routes of exposure for these chemicals are inhalation, ingestion and absorption
through the skin and mucous membranes. The health risks associated with the exposure to these
substances during construction activities will be minimized through a combination of education,

personal protection equipment (PPE) and dust control measures.
5
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4.2 Temperature Hazards

4.2.1 Heat Exposure Hazards

Heat stress may occur even in moderate temperature areas and may present any or all of the

following:

Heat Rash
Heat rash results from continuous exposure to heat, humid air, and chafing clothes. Heat rash

is uncomfortable and decreases the ability to tolerate heat.

Heat Cramps

Cramps result from the inadequate replacement of body electrolytes lost through perspiration.

Signs include severe spasms and pain in the extremities and abdomen.

Heat Exhaustion

Exhaustion results from increased stress on the vital organs of the body in the effort to meet
the body’s cooling demands. Signs include shallow breathing; pale, cool, moist skin; profuse
sweating; and dizziness.

Heat Stroke

Heat stroke results from an overworked cooling system. Heat stroke is the most serious form
of heat stress. Body surfaces must be cooled and medical help must be obtained immediately to
prevent severe injury and/or death. Signs include red, hot, dry skin, absence of perspiration, nausea,

dizziness and confusion, strong, rapid pulse, coma, and death.

The following procedures should be followed to prevent or control heat stroke:

A. Replace body fluids (water and electrolytes) lost through perspiration. Solutions may
include a 0.1% salt and water solution or commercial mixes such as “Gatorade”.
Employees must be encouraged to drink more than the amount required in order to
satisfy thirst.

B. Use cooling devices to aid the natural body ventilation. Cooling occurs through
6
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evaporation of perspiration and limited body contact with heat-absorbing protective
clothing. Utilize fans and air conditioners to assist in evaporation. Long, cotton
underwear is suggested to absorb perspiration and limit any contact with heat-
absorbing protective clothing (i.e., coated Tyvek suits).

C. Provide shelter against heat and direct sunlight to protect personnel. Take breaks in
shaded areas.

D. Rotate workers utilizing protective clothing during hot weather.

E. Establish a work regime that will provide adequate rest periods, with personnel

working in shifts.

4.2.2 Cold Exposure Hazards

Work schedules will be adjusted to provide sufficient rest periods in a heated area for warming
up during operations conducted in cold weather. Also, thermal protective clothing such as wind and/or

moisture resistant outerwear is recommended to be worn.

If work is performed continuously in the cold at or below -7 °C (20 °F), including wind chill
factor, heated warming shelters (company vehicles, rest rooms, etc.) shall be made available nearby
and the worker should be encouraged to use these shelters at regular intervals, the frequency
depending on the severity of the environmental exposure. The onset of heavy shivering, frostnip, the
feeling of excessive fatigue, drowsiness, irritability, or euphoria, are indications for immediate return
to the shelter. When entering the heated shelter, the outer layer of clothing shall be removed and the

remainder of the clothing loosened to permit sweat evaporation.

A change of dry work clothing shall be provided as necessary to prevent workers from
returning to their work with wet clothing. Dehydration, or the loss of body fluids, occurs in the cold
environment and may increase the susceptibility of the worker to cold injury due to a significant
change in blood flow to the extremities. Warm sweet drinks and soups should be provided at the work
site to provide caloric intake and fluid volume. The intake of coffee should be limited because of a
diuretic and circulatory effect (adapted from TLV's and Biological Exposure Indices 1988-1989,
ACGIH).
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4.3 Fire Prevention

One portable fire extinguisher with a rating (ratio) of 20 pound A/B/C will be conspicuously
and centrally located at the site. Portable extinguishers will be properly tagged with inspection dates
and maintained in accordance with standard maintenance procedures for portable fire extinguishers.

The following fire prevention guidelines are to be followed:

. Only approved safety cans will be used to transport and store flammable liquids.

. All gasoline and diesel-driven engines requiring refueling must be shut down and
allowed to cool prior to filling.

. Smoking is not allowed during any operations within the work area in which
petroleum products or solvents in free-floating, dissolved, or vapor forms, or other
flammable liquids may be present.

. No open flame or spark is allowed in any area containing petroleum products or other

flammable liquids.

4.4 Operation of Heavy Equipment

When operating or working around heavy equipment, the Site Supervisor will ensure that
site personnel conform to this CHASP to include the wearing of proper clothing such as hard hats
and safety glasses. Any specific health and safety issues relating to the equipment to be used on-

site that work day, will be covered in the daily health and safety briefing.

5.0 MANAGEMENT AND PLANNING

5.1 General Site Control

The Site Supervisor will establish a command post within the Site. A perimeter site fence, as
required by the New York City Department of Buildings, will be erected to define the limits of the
Site. All work must be performed within the site fence. Flagmen and traffic control will be provided

as required at all times.
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The Site will be left hazard-free at the end of each work day. In addition, all fence gates will be
operable and locked in a closed position, all site fencing will be properly standing or braced and site

lighting will be operational. The property owner will provide site security during off-work hours.
During site excavation, worker exposure to potential hazardous substances will be minimized

through Health and Safety Communication (Section 5.2), Decontamination Procedures (Section 5.3)

and Dust Control Methods (Section 5.3).

5.2 Health and Safety Communication

The relatively small size of the work area makes normal verbal communication the primary
mode of communication for the project. In the event that verbal communication is impossible the

following hand signals will be used.

Gripping a partners wrist = “Leave area immediately”
Hands on top of head = *“ I need assistance”

Thumbs up = “OK; I’'m alright; I understand”
Thumbs down = “No; Negative”

Daily Health and Safety Meetings will address a list of tasks to be performed that day, the
equipment and machinery involved, and any hazards identified with this type of activity. Workers
will be given the opportunity to list out additional perceived hazards, and discuss safe work practices
while in these operations. The daily safety meeting will also be an opportunity to review the work
performed the previous day, any hazards encountered, mitigating actions taken, and suggestions for

future improvement.

5.3 Air Monitoring

This section of the CHASP discusses air monitoring that will be performed to address
community and site personnel concerns of possible exposures due to airborne migration of

suspected contaminants that may be encountered during on-site field activities.
9
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Periodic air monitoring will be performed for VOCs at the perimeter of the work area once
every two hours during field activities. Continuous air monitoring will be performed for VOCs
during all ground intrusive activities such as soil excavation, loading and offsite transport. All
ambient air readings will be recorded and provided as an appendix in the P.E.-certified Remedial

Closure Report.

5.3.1 Community Air Monitoring

Periodic air monitoring for VOCs at the perimeter of the work area will be accomplished

as follows:

. VOCs will be monitored at the upwind perimeter of the work area at the start of
each work day and periodically thereafter to establish background conditions. The
monitoring will be performed utilizing a Photovac 2020 portable Photoionization
Detector (PID) equipped with a 10.6 eV lamp capable of detecting the types of
contaminants known or suspected to be present.

. VOCs will be monitored at the downwind perimeter of the work area daily at 2
hour intervals. If ambient air concentrations of total organic vapors at the
downwind perimeter of the work area exceeds 5 parts per million (ppm) above
background, work activities will be 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 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 work area 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.
10



Advanced Cleanup Tchnoloies

5.3.2 Activity-Specific Air Monitoring

Continuous air monitoring will be conducted inside the work area for VOC levels during
all ground-intrusive activities, such as soil excavation, loading and offsite transport in accordance
with 29 CFR 1910.120(h). Continuous air monitoring will also be performed utilizing a Photovac

2020 PID. Continuous air monitoring will be performed in the following manner:

. Volatile organic compounds will be monitored inside the work area of construction
and health and safety personnel on a continuous basis. The PID will be
programmed to calculate 15-minute running average concentrations. If ambient air
concentrations of total organic vapors inside the work area exceed 5 ppm above
background, work activities will be 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 inside the work area 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 inside the work area 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.

5.4 Dust Control

Each contractor shall control any dust generated on-site that may be produced during work
activities. Dust control measures will be employed to ensure that there is no off-site migration of dust
into the community by use of a stream of water applied through a fine spray nozzle. The NYC hydrant
used for a water source will be fitted with a RPZ control device to prevent inadvertent contamination
of the public water supply. In addition, a solid barrier fence will be installed around the perimeter of

the property to control any fugitive migration of dust.

11
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5.5 Spill Control and Prevention

Spills associated with site activities may be attributed to project specific heavy equipment
and include gasoline, diesel and hydraulic oil. In the event of a leak or a release, site personnel
will inform their supervisor immediately, locate the source of spillage and stop the flow if it can
be done safely. A spill containment kit including absorbent pads, booms and/or granulated speedy
dry absorbent material will be available to site personnel to facilitate the immediate recovery of

the spilled material.

Daily inspections of site equipment components including hydraulic lines, fuel tanks, etc.
will be performed by their respective operators as a preventative measure for equipment leaks and
to ensure equipment soundness. In the event of a spill, site personnel will immediately notify the

NYSDEC (1-800-457-7362), and a spill number will be generated.

5.6 Decontamination Procedures

Contaminants will be removed from personnel and equipment through a decontamination
regiment. Workers will be required to remove any contaminated PPE before leaving the Site. Work
boots, safety glasses, hard hats and work gloves will be washed in a two percent Alconox Solution,
followed by three consecutive clean water rinses. All wash and rinse water will be containerized into
a DOT drum. Gross contaminants will be brushed from worker’s clothing before leaving the Site. A
station for hand washing will also be set up.

Decontamination of heavy equipment will also be required before leaving the Site. Excavator
buckets and vehicle wheels or tracks will be brushed clean with a broom, before being moved off-site.

Reusable hand tools will be washed in a two percent Alconox solution, followed by a series of clean
water rinses. All wash and rinse water will be containerized in appropriate steel drums for proper

disposal.

5.7 Soil Disposal

Any contaminated soil (organic or inorganic constituents) encountered during the remedial
activities will be segregated, stockpiled on-site onto polyethylene sheeting, and covered with
polyethylene sheeting to prevent exposure to workers and the community until proper transportation

and disposal in accordance with all NYSDEC Regulations is arranged.
12



Advanced Cleanup Tchnoloies

6.0 EMERGENCY MEDICAL CARE AND PROCEDURES

If a personnel accident occurs on-site requiring emergency care, immediate care will be
administered appropriate to the injury in accordance with established Red Cross procedures and
practices. In the event of serious injury to on-site personnel, the Emergency Medical Service of the
City of New York (EMS) will be summoned to remove the injured individual to the nearest

medical facility for treatment as follows.

Ambulance: 911
Emergency Medical: 911
Fire Department: 911
Mount Sinai Hospital Queens: (718) 932-1000
Police Department: 911
Poison Control Center: (516) 542-2323

The nearest emergency medical facility is 25-10 30™ Avenue, Queens, NY 11102, which is
located 0.9 miles from the Site. A map of the route to this hospital is attached. The directions to

this medical facility from the Site are as follows:

*  Head southwest on Steinway Street toward 28™ Avenue;
e Turn Right on 30™ Avenue;

*  Mount Sinai Hospital Queens is located on the Left.

OSHA approved First Aid Kits will be maintained on-Site along with a First Aid blanket for
treating shock, and will be readily accessible to all workers if an emergency occurs. The emergency
signal for evacuation of personnel from the Site will be three (3) long blasts of a vehicle horn with the
off-site rallying point designated as the corner of 25™ Avenue and Steinway Street. Ifin the event of a
fire, explosion or other life-threatening incident on-site, the emergency signal above will be sounded
and all personnel will evacuate the Site. The appropriate New York City emergency personnel (fire,

police, etc.) will be immediately notified.

13
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All injuries, no matter how slight, will be reported to the site safety supervisor immediately.
The Site Supervisor will complete an accident report for all incidents. Some injuries, such as severe
lacerations or burns, may require immediate treatment. Unless required due to immediate danger,
seriously injured persons should not be moved without direction from attending medical personnel.
The Site Supervisor will record occupational injuries and illnesses within 48 hours of occurrence, as

required by statute.

14
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NIOSH Exposure Limits



TABLE 1
NIOSH Exposure Limits (mg/m®)’

Chemical IDLH TWA STEL
Benzene 1625 1.63 8.13
Toluene 1900 375 560
Ethylbenzene 3530 435 545
Xylenes 3970 435 655
Naphthalene 1250 50 75
Acenaphthene N.L. N.L. N.L.
Anthracene N.L. N.L. N.L.
Pyrene N.L. N.L. N.L.
Chrysene N.L. N.L. N.L.
Benzo(b)Fluoranthene N.L. N.L. N.L.
Benzo(a)Pyrene N.L. N.L. N.L.
Benzo(ghi)Perylene N.L. N.L. N.L.
POI&?ELOJLQﬁted 5.0 0.5 N.L.
Aldrin 25 0.25 N.L.
Endrin 2 0.1 N.L.
Chlordane 100 0.5 N.L.
Toxaphene 200 0.5 N.L.
DDT 500 1 N.L.
Silver 10 0.01 N.L.
Barium 1100 0.5 N.L.
Cadmium 9 0.05 N.L.
Selenium 1 0.2 N.L.
Lead 100 0.05 N.L.
Mercury 10 0.05 N.L.
Arsenic 5 0.01 N.L.
Chromium 250 0.5 N.L.

U Al values taken from NIOSH International Chemical Safety Cards
(Http://www.cdc.gov/niosh/ipcsneng/nengname.html)
N.L..... None Listed
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International Chemical Safety Cards

ICSC: 6015
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Cyclohexatriene
Benzol
CeHg
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|
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) [ o ] _ |thenaketon dagcior, -
. iAbdominzl pain. Sore threat. {Do not eat, drink, or smoke during:Rinse ‘mouth, Do NOT Induce
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ICSC:NENGO0015 International Chemical Safety Cards (WHO/IPCS/IL....
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}mp:llwww.cdc.goviniosh/ipcsmny’uengﬂo15.hnnl

iRemove.zll ignition sources. Coliect
leaking and spilled liguid in sealable
-containers as far as possible. Absorb
rremaining liquid in sand or inert
iabsorbemt and remove to safe place. Do
INOT wash away inio sewer. Do NOT
'let this chemical enter the environment.
'Personal protection: coraplete

[Fireproof. Separated from food and Do not trensport with food and
\feedsnifFs oxidants halogens feedstuffs.
; Note: E

F symbal

|
| |
| | 3

i IT symbOI ‘
| [R: 45-46-11-36/38-48/23/24/25-65 |
' S: 53-45

TN Hazard Class:

} TUN Packing Gmup 1

iprotective clothing including
'self-contained breathing apparatis. ! e ——
- ‘ = SEE IMPORTANT [NFORMATION ON BACK
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1CSC: 0015 Commission of tho Exropean Cammuzities (C} IPCS CEC 1994, No mudifisauors i the Intematmal version iRve
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International Chemical Safety Cards

BENZENE

ICSC: 0015

= o =1

i

PHYSICAL STA’I’E, APPEARAN CE:

ROUTES OoF EXPOS \
The substance can be absorbed jnto the body by

I COLOURLESS LIQUID , WITH
CHARACTERISTIC ODOUR. inbalation drough the skin and by ingestion
M
PHYSICAL DANGERS: INHALATION RISK: be |
P The vapour is heavier than air and may travel A harmful com;ammhon of the air canfthi |
along the ground; distant ignition possible. Asa  reached very quickly on evaporation ol tIs
0 reault of flow, agitation, etc., electrostatic substance at 20°C.
charges can be generated.
R ” EFFECTS OF SHORT-TERM EXPOSURE:
: CHEMICAL DANGERS: The substance is irritting to the eye: slthe :lkg:
T ! Reacts violemly with oxidants, nitric acid, the respiratory” tract Swallowing the ml:l“l c of} l
sulfiric acid and halogens causing fire and cause aspiration inte the lungs with the ris e
A cxplosion hazard. Attacks plastic and rubber.  chemical pheunonitis. The subsmnce iy c8
effects on the ceniral nervous system . r'esultl‘;lg
. OCCUPATIONAL EXPOSURE LIMITS:  in lowering of cOTSCIOUSDESS E’q"’smf’“;ﬁf i
TLV: 0.5 ppmas TWA 2.5 ppmas STEL (skin) the occupationa] Xposime Jimit value may
Al BEI (ACGIH 2004). in unconsciousness \
T MAK: H
j Carcinogen categary: | Germ cell mumgen EFFECTS 0¥ LONG-TERM OR {
i group: 3A REPEATED EXPOSURE: |
2 ; [DFG 2004), The liquid defiats the skin. The sobsmnce may 4
' OSHA PEL: 1910.1026 TWA ] ppm ST 5 ppm  have effects ona the bore MAITOW iMITmE SYSIem , |
Ses Apnendiy F resulting ina dlecrease of blood cells. This ‘
NIOSH REL: Ca TWA 0.1 ppm ST 1 ppmSee  substance is carcinogenic 1 humans.
T Avppendix 4
NIOSH IDLH: Ca 500 ppm See: 71432
A
{ Boiling point 80°C Relative dens 52, of F—
| Melting point; 6°C 20°C (air=13%:
Relafive density (water = 1): 0.88 Flash point:
;gﬁsnlli:#ss Solubility in water, /100 ml a1 25°C: 018 -11°Ccuc. e \
i Vapour pressize, KPa at 20°C: 10 Auto-ignition weroperatre: 498 3.0 i
Relative vapour density (air = 1): 2.7 Explosive linxits, vol% ineil: 1.2- . l
Octanol/watpy- partition cocﬁlclem; as Iog ow: l

11/5/2008 11:39 A



ICSC:NENGO0015 International Chemical Safery Cards (WHO/IPCS/IL... htp:#rwww.ede.govimioshiipcsnengmeng00 1 5. himl

| 2.13

JENVIRONMENTAL The subsance is very toxic 10 aquatic organisms.
| DATA

NOTES

‘Use of alcoholic beverages enhances the harmful effect. Depending on the degree of exposure, periodic medical examination
is indicated. The odour warning when the exposure limit value is exceeded is nsufficient

Traosport Emergency Card: TEC (R}-3081114 7 30GF1-I

NFPA Code: H2; F3: RO

@DIﬁON% mpbnmmom !
1 o 1

ICSC: 0015 BENZENE
(C) TPCS. CEC, 1994

—_— . ~ = — — — = — - ]
INeither NIOSH, the CEC or the [PCS nor any parson acting on behalf of NYOSH, the CEC or the IPCS is
IMPORTANT |responsible for the use which might be made of this information. This card conm.ins the. collective views |
LEGAL ‘of the IPCS Peer Review Commitiee and may not reflect in all cases al] fhe detailed requirements
!incinded in national legisianion on the subject The user should verify compliance of the cards with the
NOTICE: cieyvant legislation in the comntry of use. The only madifications made to produce the U.S. version is
inclusion of the OSHA PELs, NIOSH RELs apd NIOSH IDLH values.
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1CSC:NENGD078 Inmerpational Chemical Sefety Cards (WHO/TPCSAL...

hnp:llwww.cdc.govmiushfipcsnenginengﬂ()? 8.htm!

International Chemical Safety Cards

TOLUENE

JCSC: 0078

AN @@

Aatioma] nsinis

te for
Srecupadional Satety and Health F

Y ;
&P X UNEP
Meihylbenzene
Toluol
Phenylmethane
CgHsCHs / C7Hy
: Molecular mass: 92.1
JCSC+# 0078
ICAS# 108-B8-3
IRTECS # XS5250000
UN # 12064
BC# 601-021-00-3
iQOctober 10, 2002 Validated
— ' o
D O | ACUTE HAZARDS/ PREVENTION | L FIRSTAI
: FIGHTING
exPOSURE | SYMPTOMS W i
: FIRE IHighly fizmmable. iNO open fiames, NO sparks, and [Powder, AFFF, foam, carbon
. 'NO smoking, ;dioxide.
Vapour/air mixtures are iClosed system, vemntilation, {In case of fire: kec;.u drums, elc.,
iexplosive, iexplosian-proof electrical ‘cool by spraying with water.
| | lequipmer: and lighting, Prevent
; | build-up of electrostatic charges .
, EXPLOSION (e.¢. by grounding). Do NOT wse |
g compressed air for filling, '
! idischarging, or handling, Use !
o _ = L Inor-sparking handtools. ! _
: o STRICT HYGIENE! AVOID |
! EXPOSURE | ‘EXPOSURE OF (PREGNANT)
] : . [WOMEN! 3 _ L D »
|Cough. Sore throat Dizziness. " Iventijation, local exhaust, or Fresh air. rest. Refer for medical
»INHALATION IDrowsiness. Headache. Nausea. |breathing protection. jatiention.
. _..._ |Unconsciousness. e o 3 L T ——T
o :Dry skin. Redness. IProtecrive gloves. 1 |Remove contarninated clothes.
1 =SKIN i | iRinsc and then wash skin with
= ] { “water and soap. Refer for
1 ' ; ‘medical attention.
. - - e
. IRedness. Pain. iSafery gogeles. iFirst rinse with plenty of water
EYES ] .{for several minutes (remove
‘ e i jcontct lenses if easily possible), .
! ] itnen take to & doctor.
: |Burning sensarion. Abdominai Do not eat, driok. or smoke during; {Rinse mouth. Do NOT ix_lduce
"JNGESTION pain (Further see Inhalation).  mworl. ivomiting. Refer for medical

! ,

| Jattention.

| of3

117572008 11:40 AN



ICSC:NENGO078 Intermational Chemical Safery Cards (WHO/IPCS/IL...

20f3

hmp:/iwww cdc.govinioshviposneng/ nengl078. ml

~SPILLAGE DISPOSAL

STORAGE

'PACKAGING & LABELLING |

‘Evachate denger area in large spill!
‘Consuit an expert in large spill! Remove J oxidants.
-all ipnitior: sources. Ventilation. Collect
jeaking Jiquid in sealabls containers.
Absorb remaining tiquid in sand or inert
:absorbent and remove io safe place. Do
NOT wash away into sewer. DoNOT
et this chemical enter the environment.
'Persona. protection: self-conmined

IFlret;roof Sepmted from strong

= |
[F symbol :
}

Xn symbo
IR 11-38-48/20-63-65-67
18: 2-36/37-46-62 I
|UN Hazard Class: 3
IUN Packding Grovp: O
i
}

breathing apparans | ) |
SEE IMPORTANT INR)RMA’[“ION ONBACK
: Prepamed m the comext of comperancn beiween the ineemanom| Prograrmme: on Chemcol Safery & e :
1CSC: 0078 Comemeesion of the Zurerean Commmites (CY IPCS CEC 1994 No modifications o ths Intemavona: verseon have

been mads excops to add lh: OSHA P.El.! NIOSH RF_.: and NIDSH IDLH vaies

Internatmnal Chemical Safety Cards

TOLUENE ICSC: 0078
PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:

. I ! COLOURLESS LIQUID , WITH The substance can be absarbed imo the body by

) | CHARACTERISTIC ODOUR. inhalation. through the skin and by ingestion,

'] ; PHYSICAL DANGERS: INHALATION RIS}

" The vapour mixes well with air, explosive
1 mixtures are formed easiiy. As a resuli of flaw,

A harmiful contamination of the air can be
reached rather quickly on evaporation of this

| o j Bgitation, etc., electrosuatic charges can be substance at 20°C.
| - generated,
R ; EFFECTS OF SHORT-TERM EXPOSURE:
| | CHEMICAL DANGERS: The substanee is irritating to the eyes and the
i Reacts vioiently with strong oxidants causing fire respiratory mact The substance may cause effects
T T i and explosion hazard. on the central nervous system If this liquid is
! ‘ swallowed, aspiration into the lungs may result
: b . OCCUPATIONAL EXPOSURE LIMITS: in chemical pneumonitis. Exposure at high levels
: | TLV: 50 ppm as TWA (skin) A4 BE issued  may result in cardiac dysrhythmia and
; | (ACGIH 2004). UNCONSCiousness.
l . MAK:
: T  Pregnancy risk group: C EFFECTS OF LONG-TERM OR
: | (DFG 2004). REPEATED EXPOSURE:
) . EUOEL: 192 mg/m® 50 ppm as TWA 384 mgim® The liquid defats the skin. The subsmnce may
! D 1 100 ppm as STEL {skin) (EU 2006). bave effects on the central nervous system
« OSHA PELt: TWA 200 ppm C 300 ppm 300  Expasure to the substance may enhance hearing
f A ' ppm (10-mimute maximum peak) damage caused by exposire to noise. Animal
i NIOSH REL: TWA 100 ppm (375 mg/m®) ST tests show that this substance possibly causes
, T 150 ppm {560 mg/n) toxicity to human reproduction or development.
| A i NIOSH IDLH: 500 ppm See: |08BE5
i i
N P — _ e
| Boxlmg point: 111°C Reianve densn} of the vapowr/air-mixture at
: ' Melting point: -95°C 20°C (air=1}: 1.0}
P;g}:;lg.ﬁlés ’ Relative density (water = 1): 0.87 Flesh point: 4°C ¢.c.

Sulublluy in water: none

Awo-ignition iemperature: 480°C i
l

117572008 11:40 AM



ICSC:NENGOD78 International Chemical Safety Cards {WHO/PCS/IL... bt/ www .cdc.gnwnius}ﬁpcsnenglmngﬂmﬂ-hmﬂ

' Vapour pressure, kPa a1 25°C: 3.8 Explosive limits, vol%e in air: L7 }
i Relative vapour density (air=1): 3.1 Octanol/water parition coefficient as log Pow:
2.69

JENVIRONMENTAL "The substance is toxic 10 aquatic OTERTISMS.
DATA

NOTES -
Dspending on the degrec of exposure, periodic medical examinaton is suggested, Use of alcoholic ba:.ve:rag&c enhances the l
‘harmifial effect. Card has been partly updated in October 2004: see sections Oceupational Exposure Limits, EU

iclassification, Emergency Response. Card has been partly updated in Octaber 2006: see section Occupational Exposure
ILimits.

%
Emergency Card: TEC (R}-3051294 |
Trnsport Bmer e FPA Code: H2: FL,R0; |

ADDITIONAL INFORMATION

. - i e = l

1CSC: 0078 TOLUENE

(C11PCS, CEC, 1984 L

- _ _ — ~ — T - — ) — - i "
"Neither NIOSH, the CEC or the IPCS nar any person acting on behalf of NIOSH, the CEC or the IPCS 15 |

IMPORTANT - "csponsible for the use which might be made of this infermation. This card contains the collective VIews
LEGAL :of the IPCS Peer Review Commities and may not reflect in all cases all the l.:letmled mqmre.ds?m\'mlsiﬁ1 e |
NOTICE: lincluded innational lepislation on the subject. The user should verify compliance of the cards with | ’
" irelevant legislation in the couny of use. The only modifications made to produce the U.S. version is
rincinsion of the OSHA PELs, NIOSH RELs snd NIOSH IDLH vaiues.

J———
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1CSC:NENG0268 tmernational Chemical Sefety Cards (WHO/IPCS/TL. ..

hitp:/Fwww cdc.goviniosh/ipesneng/meng0268.himi

International Chemical Safety Cards

ETHYLBENZENE

ICSC: 0268

Vg Nations] Institute Yor

{(‘ 5‘ ( n, v | Dcupgtionat Sareq: and Health
‘[ ] DNEP - F 4
[l Ethylbenzol

Phenylethane
t EB
; CgH,o/CgHsCaHs
i Molecular mass: 106.2
[ICSC # 0268
OCAs # 100414
'‘RTECS # DAQ700000
IUN # 1175
IEC# 601-023-00-4
{November 23. 2007 Validated
* TYPES OF _
ACUTE HAZARDS/ q FIRST AXD/
: HAZARD/ ! PREVENTION
' EXPOSURE ' SYN[P:T_OI_VIS F?EfFFGHTTNG ]
| FIRE 'i-n:hiv flarmmable, Ihé—ﬁpenﬂanns NO sparks and Drypowder Foam. Carbon
! "0 smoking, Idioxide.
‘ Vapour/air mixares are |C'Ius=d system, venhlahon, ||:u case of" fire: keep drums. etc.,
explosive. +£¥PIASI0T-PTOa; “elecirical icaol by spraying wiih water.
EXPLOSION 'eauipment and lighting. Do NOT
\ b luse compressed air for filling,
. _? . disomrgngortandlive.
T " IPREVEN| GENERATION OF

EXPOSURE \J’I»TU ‘I

ut)u.rzn. Sore ﬁrmat. Dimnesa

INHALATION 11y oysiness, Headache. _

R '*nu[a.ueu Iucal exhamf.. or
inTeefing prolecnon,

[Fre.sh_a-ir' Test Refer for medical
]aMOn.

: Redness. iFratecuve grlaives. |Rernove contaminated c]nﬂ-les = ]
«sSKIN ; A |[Rinse and then wash skin with
_ o - o p&:atnr»an_d soap. ’
T T T 77T Redness. Pain crimation: deleted "Saferv gogedes [Firstrinss wilh plenty of watsr |
-EYES jat update Nov 07 - only at very | for several minutes (remove
| thigh levels. [ comact lenses if easily possible),
. ; ) = lake w a doctor.
[Buraing sensation i the troat Do ot eat, drini or smoke during (Rinse mouth. Do NOT induce
<INGESTION  iand chest, (Further sec work. fvormiting. Refer for medical
immauen'} I - iattenuml. )
SPILLAGE DISP OSAL | : STORAGE iPACKAGING & LABELL]NG
‘Personal protection: filter respirator for l Fireproof Separated from sirong
'organic gases and vapours adapted 10 |oxtidants. Provision 10 contain effluent  |F symbol

1the airborpe concentration of the
.substance. Ventilation. Collect |eaking

’ vithow drain or sewer access.

10f3

‘from fire extinguishing, Store in an area |Xn symbol

RH"O
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ICSC-NENG0268 International Chemical Safety Cards (WHO/TPCS/IL...

iliquid in covered comaipers. Absorb |

iremainmg liguid in sand or inert i
iabsorbent and remove to safe piace. Do !
INOT wash away into sewer Do NOT let E

\this chemical enter the environment.
]

hnp'fiwww.cdc.gnvininshf'ipcsneng' neng0268-html

s 2.16-24/2529
[N Hazard Class: 3
JUN Packiog Grove: I
Sigpal; Danger
%F ;i-}zxcl n:ark-Hcl}h haz
{Highi flammmable Tiquid and vapour
May g; if swallowed
Harmful if jphal cd_ vapour
,Causas ild skin !rntnuon
jrritation
causing cancer
e respiratory lmtz_tl on
‘ﬁ:ﬁ Zuuie drowsiness or dizzness

Moy be harmiul if swallowed and emers

airwa’ A
%Toxicytsn aquatic life

3

|Catses BYe
‘Suspected of

SEE IMPORTANT INFORMATION ON BACK =

ICSC: 0268

Prepared m e contexa of cooperabon between the lamauaml ProgrammE
Commssicn of the European Compmatites {C) IPCS CEC 199, No medifcat i
been made exceps 1o add te OSHA PELs, MIOSH RELs and NIOSH IDLH Y20

on Cherzal Safery & the
Jons 10 Lhe Intzmnanoml versiom haw

|
|
|

International Chemical

Safety Cards

ETHY] BENZE. 1CSC: 0268
_ . e e e P .. _ = N s -. —— t
’ I | PHYSICAL STATE: APPEARANCE: ROUTES OF EXPOSURE: ' by |
| o absorbed inio the body by |
COLOURLESS LIQUID , WITH AROMATIC ~ The substance can el e
[ M ODOUR. inhalation of its v2poUrs &1 %Y
' -
| PHYSICAL DANGERS: INHALATION RISK: _—
' | The vapour mixes well with air, explasive A harmfia} contarninatio? ':Eﬂm ?:ﬁ‘::}:?;js l|
i o mixtures are easily formed. reached rather siow 1y o0 apo
! substance at 20°C. \
R CHEMICAL DANGERS: o
1 Reacts with strong oxidertts. Atacks plastic and EFFECTS OF SHOR?’TERM E)CPﬂO] \in and |
| .. _jrating to the eyes the §
T rubber. The substance is m; o allowing the liguid may |
the respiratory wac . isk of
‘ A OCCUPATIONAL EXPOSURE LIMITS:  cause aspiration im¢0 ﬂ“Tﬁsfhfm‘:‘n‘:em:‘; |
TLV: 100 ppm as TWA 125 ppm as STEL A3 chemical preumonitis- ervous system. Exposire |
] N (confirmed enimal carcinogen with mikmnown effects on the central ™ use lowering of !
} relevance to humans); BE1 issued (ACGIH above the OEL could €2 E '
T l 2007). CONSCIOUSNess. wl
i EU OEL: 442 mg/m? 100 ppm as TWA 884 A
g/ 200 ppm as STEL (skin) (EU2006).  EFFECTS OF L.O Ng}g‘.‘“" OR }
i D - OSHA PELT: TWA 100 ppm (435 mg/m’) REPEATED E?CPSssiblv + arcipogenic 10 i
:  NIOSH REL: TWA 100 ppm (435 mgr?) ST TS SUBSAISE X9 E0 o gy pave effects onthe |
* 125 ppm (545 mg'm®) ki"‘“‘”dne ;' and liver ., resultingin impaired l
i | NIOSH IDLH: 800 ppm 10%LEL See: 100414 & oo Renented —onmet with skin may cause ‘
j T ; dryness and crackd T2 |
’ A ! e
L - e e i i S S— oo iyt al -
" Bailing point: 136°C Rolative densiy & the VAPOUr/air-mixmire :
PHYSICAL 1 Meiting paint: -95°C 20°C (air=1): 1%
PROPERTIES ]\Relal:ivc density (weter = 1): 0.9 Flash point: 1847 <= ‘ \

11/5/2008 11:40



ICSC:NENG(268 International Chemical Safety Cards (WHO/IPCS/IL... hip:/iwww cdc.gov/nieshviposoeng/neng0268. hom

- -~ - ) .
; Solubility in water, g/100 ml at 20°C: 0.015 Auto-ignition temperature: 432°C

. Vapour presswre, kPa at 20°C: (1.9 Explosive limits, vol%a in air: 1.0-6.7
+ Relative vapour density (air = 1): 3.7 Ocuanolrwater pardtion coefficient as Jog Pow:
3.1

i Viscosity, mm/s at 25 °C: 0.6

ENVIRONMENTAL “The subsmance is toxic lo aquatic organisms. [t is strongly advised that this substance
' DATA . idoes not enter the environment.
]

) NOTES _ J

The - warning when the exposure Timit value is exceeded is insufbicient
Transport Emergency Card: TEC (R)-305 1135 or 30GF1- I+
NFPA Code: H2; F3; RO

] ADDITIONAL INFORMATION
: 1

. ICSC: 0268 ETHYLBENZENE
(CHIPCS, CEC, 199

‘Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
IMPORTANT respomsible for the use which might be made of this informmtion. This card containg the collective views
. LEGAL -of the [PCS Peer Review Committee and mmy ol reflect in all cases all the detailed requirements
) included in nadonal lepislation on the subject The user should verify compliance of the cards with the
NOTICE: relevant legislation in the country of use. The only modifications made to produce the U.S. version is
inclusion of the OSHA PELs, NIOSH RELs and NIOSH [DLH valuss.

3af3 11/5/2008 11:40 AM



ICSC:NENGO0B6 [mernational Chemical Safery Cards ( WHO/IPCS/IL. . et/ fWWW -cdc.goviniosh/i

1af3

pcsmngnengou #6.hmm!

International Chemical Safety Cards

ICSC: 0086
p-XYLENE L

25y | ! et fnstituss far d Health ‘
Y ‘; i
G OOHE

Oecupational Sateiv & !

para-Xylene

. 1,4-Dimethylbenzene
’ p-Xylol |
CgHa(CHa)2 / CgHio
Molecular mass: 106.2
JCSC# 0086
‘CAS# 106-42-3
‘RTECS # ZE2625000
"UN # 1307
EC# 601-022-00-9
August 03, 2002 Validated )
TYPES OF . a " FIRST ADD/
, . ACUTE HAZARDS/ G
» EI{}(;%)ARD/ ‘ SYMPTOMS | PREVENTION FIRE FIGETIN
. EXPOSURE . L e b e
| ] bg‘!ﬁwd@fo water Bpm}’ »
: FIRE ;Flammable I§8 ;}:;n k]Lf]]::gnyas NO sparks, and b Efj?_‘l__‘ﬁm‘id_?‘;.__.-——————
. . . iy 7 . : - == drums, ete.,
“Above 27°C explosive vapour/air [Above 27°C use a closed system, jExs ©25° S ke:r};th water.
' Imixmres may be formed. tventilation, and explosion-proof ool by Spraying
| EXPLOSION \eigctrival equipment, Prevent
) . ibuild-up of electrostatic charges
S o lcp.bypomding. | .- - .-
: ’ [STRICT HYGIENEL AVOID | |
i EXPOSURE l [EXPOSURE OF (PREGNANT) |
S U - N B e
| INBALATION - Di7zness. Drowsiness. [Ventilaton. local exhaust, or ;- * 2SD8I%
CINHALATION Headache, Nmusea. __ fresthiogpromsction. R o
‘Drv skin. Redness. [Protective gioves, [ £=.ynove conmaming gkin with

' SSKIN Finse and then wash

\ _..u“at_e_rianq. sonp- e
i : e ——— gt T — "j-]?gdnse with pienty of waer
f [Redness. Fain. ISafety specmcies. q Fo eoveral intes (remove |l
' «“EYES A <= HTHACcK lenses if ezsily possibie),

j , wksen take 1o ago_ct?_l:__,____:;—"
] e D YL ) B N[ i e OT iodoce
‘Burning sensation. Abdeminal  {Do not eat, drink, or smoke during | I inse .mlglfg.of:- medical \
| INGESTION  ipain. (Further see Inhalation).  Iwork. mu 2TOINE, RE

i ‘ | ! gz menion

i = =Sl : ' T NG & ELLING .
" SPILLAGE DISPOSAL | STORAGE PAC ﬁij;{(i_wlmf_%i——»—'l
“Ventilation, Rempve all ignition gFlreprooil Sep;raled from strong i |
sources. Collect leaking and spilied  joxidants and strong acids [Note: w—— ';
Higuid in sealable containers as far as : tXn 5 ol N .

11/5/2008 11:41



ICSCT:NENGO086 International Chemical Safety Cards {WHO/TPCS/IL...

2of3

ipossible. Absorb remaining fiquid in

isand or inert absorbent and remove to
:safe place, Do NOT let this chemical
:cmer the envicomment. {Extra personal
‘profeciion: filter respirator for organic

'pases and vapours.)

hhp:/iwww.cde.govmioshfipcsneng/neng086.hun)

IR 10-20/21-38
IS 225
{UN Hazard Class: 3
JUN Packing Group: I

SEE IMPORTANT INFORMATION ON BACK

ICSC: 0086

Prepared m the egntext of cooperat:! between the jmerminomal Programme: on Chermeal Safery & the
Cammssur of the Euwropean { ontrminees (C1 IPCS CEC 1994 No modificstons 10 1k Intarnawnenal versim have
been rade except 10 add (e OSHA PELS, NIOSH RELs and NIQSH (DLH vag

International Chemical Safety Cards

ICSC: 0086

!

I , FHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
COLOURLESS LIQUID , WITH The substance can be absorbed into the body by
M i CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
!
P | PHYSICAL DANGERS: INHALATION RISK:
. As aresult of flow, agitation, elc., clectrostatic A harmful conmmination of he air will be
0 - charges can be generated. reached rather slowly on evaporerion of this
i substance at 20°C.
R - CHEMICAL DANGERS:
! Reaciz with stropg acids strong oxidarmts EFFECTS OF SHORT-TERM EXPOSURE:
T l The substance is lrriteting to the eves and the skin
| OCCUPATIONAL EXPOSURE LIMITS: The substance may case effects on the central
A "TLV: 100 ppnas TWA 150 ppmas STEL A4 nervous system IF this liquid is swallowed,
i (ACGIH 2001). BEI {ACGIH 2001). agpiration imo the lungs may resuli in chemical
N i EU OEL: 50 ppm as TWA 100 ppm as STEL preumnonilis.
| (skim} (EU 2600).
T ' OSHA PEL}: TWA 100 ppm (435 mg/m’) EZFEEill‘_SE OF LON;?I}';ERM OR
. s 3 REP D EXPQ B
 NIOSH REL: TWA 100 ppm (435 mg/m} STy i 0id iefts the skin. The subsiance may
5 ' ]hs]g)gl},]mngﬁ Smgm) 0547k have effects on the central nervous systen,
i LE: 300 ppm See: 23476 Anima) tests show that thjs subsiance possibly
A | cavses toxicity to Inman reproduction or
I developmenL
T
|
A i )
I | Boiling point: 138°C Relanve vapour density (air= 1): 3.7
i * Melting point: 13°C Relative density of the vapour/air-mixure at
! . Relative density (water = 1}: .86 20°C {air=1); 1.02
PHYSICAL Solubility in water: Flash point: 27°C: ¢.c.
PROFERTIES  nore Auwp-ignition temperature: 528°C

i
'

: Vapour pressure, kPa at 20°C: 0.9
|

1
1

Explosive limits, vol%s inair: 1.1-7.0
Octanolswalter partition coefficient as log Pow:
3.15

DATA

FNVTRONMENTAL The substance {s toxic to aquatic organisms.

NOTES

11/5/2008 11:41 AM




ICSC:NENG0086 Imernational Chemical Safety Cards (WHO/TPCS/IL...

htip: ywww.cdc.govfrﬁuswipcsnzngfnengﬂllsb.nm

arGATIONS is Card also |
Trevending on the degree of cxpustre, periodic medical exaptination is indicated. The recommenRata on his |
apply to technical xylene. See ICSC 0084 o-Xyviene and 0083 m-Xylens.

I
Card: TEC (R)-3051307-11
Tramspuct Emergen€y ;rFPA Code: H2F i Rg |
q ure Lammis.
Card has been partially updated in January 2003: se€ Q“mlpzflo'_ml Expos

|
ADDITIONAL INFORMATION N :

ICSC: 0086

|

i

I |
|

(C) IPCH, CELC, 195 i

T

IMPORTANT
’ LEGAL
NOTICE:

g

. e m—
{Neither NIOSE, the CEC o (s IPCS nor any peroon asting on behalf of FIOSH: 61 CBC 80 0 ‘
iresponsible for the use which might be made of this information. This card conii

i irements
:of the IPCS Peer Review Commitiee and may not reflect in al cases all e detailed requir

: ds with the
‘inciuced in national legislation on the subject. The user should verify complisnce pijtos o2t

i _verston is
-relevant legislation in the country of use. The only madifications made to produce e usv \
|inziusion of the OSHA PELS, NIOSH RELs and NIOSH IDLH values.

e Ee—
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ICSC:NENGO66T Imemationa) Chemical Safety Cards {(WHO/IPCS/IL... hetp:/iwrww .cde.goviniosh/ipesneng/nengl667. himl

International Chemical Safety Cards

NAPHTHALENE (GO0

Nattanad insicnrte for
Ooeupationat 3atep: end Heafth

@{ﬁ}) TIREP E !_é____, .

' Naphthene
‘ CioHg
Molecular mass: 128.18

ICSC# 0667

CAS#  91-20-3

\RTECS # 0J0525000 >
N # 1334 {solid): 2304 (molten)

EC¥  601-052-00-2

tApril 21, 2005 Va[idated

" TYPES OF —9 =
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
 EXPOSURE "SYMPTOMS _ : T | N FIRE FIGHTING
- " ombustible. 'NO open flames. Inowaer walter spray foam, ;
FIRE ! . «carbon dioxide. f

Above 80°C explosive va;awfﬁf Prevent deposiliafof dust; closed |
Jmixtures may be formed. Finely  jsystem, dust explosion-proof

i
iEXP LOSION dispersed particles form elecirical equipment and Jigiting. |
.. . esplosivemixresinair. o _ | o
[ . {pﬁEvENT DISPERSIONOF |,

JI*eadache Weakness Nausea J\Venuiamm {notif powder) loca; ]Frssh air, rest. Refer for m:dlcal
i sINHALATION Vomiting. Sweating. Confision. exhausy, or breathing prolection. fattertion.
Jaundice, Dark urine. |

SSKIN ‘MaY BE ABSORBED! (Further \Prolccuve gloves iR.im.c sldn-“.'iih—p-l;mt}' o.f walter cr- |
o seelhalation). . o fpower
[Safety s-pecmcl es. {Firstrinse witt plent_v of water
SEYES i for several minutes (remove
. tcomact lenses if easily possible).
! then take 10 a doctor. _
0 :Abdaminal pain. Diarthoea. ‘Do nol eat, drink, or smoke during |Rest Refer for medical attemion. i
-«INGESTION  Convuisions. Unconsciousness. work Wash hands before eating.
] I[Furthcr see Inhalation). i
] - - : R
SP]LLAGE DISPOSAL ) STORAGE jPACKA_GING & LABELL]'NG

‘Personal protection: filter respirator for Separawd from strong cmdams foud Do nol n'ansportwnh food and
worganic gases and vapours, Do NOT let ‘and feedstuffs Store in an area without  |feedsmfs.

‘ ‘this chenical enter the environment {Crai: OF SEWEr ACCESs. Marine pollutent i
‘Sweep spilled subswance info covered | Xn symbol

rcontainers; if appropriate, moisten first | N symbol

!lo prevent dusting. Carefully collect [ R: 22-40-50/53

rrersainder, then remove to safe place. : 2-36/37-46-60-61

i
1
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ICSC:NENGD667 Imernational Chemical Safety Cards (WHO/IPCS/LL... mp;ﬂwww.cdc.gowniosh!ipcsmnzlmgﬂﬁﬂ-hﬂrﬂ

: . - r o . T |UN Hazard Ciass: 4.] ) l
e b , _ {UNPeckingGrowp:® .
' - - SEEIMPORTANT INFORMATION ON BACK

. o
e ew n

Prepsred m the comext of cooy b 1 1 | Progeammane o Chems] Saiety & he

i ' .- 1
ICSC: 0667 Commesion of the Euzopean Commnies (€1 IFCS CEC 1994 No modifications 0 the Intzmrtionel versim v
been mede except ro sdd the OSHA PELs, NIOSH RELs and NIOSH |DLH vehus

-

International Chemical Safety Cards

1

APHTHALENE e oeet
e reeos e o 9 e - - - B o e e e s N e == ot I
1 PHYSICAL STATE; APPEARANCE: ROUTES OF EXPQSURE: ) ) !
WHITE SOLID IN VARIOUS FORMS . WITH The substance can be sbsorbed imo the body by |
M  CHARACTERISTIC CDOUR. imhalation, trough the skin and by jogestion. |
|
P 1 PHYSICAL DANGERS: INHALATION RISK: L 1
 Dust explosion possible if in powder or granular A harmful contarnination of the axr'v«'l“ be
0 ' form, mixed with air. resched rather sjowly on evaporation of this
| substance at 20°C. See Nutes.
R | CHEMICAL DANGERS: . 1
, On combustion, forms iritating and toxic gases. EFFECTS OF SHORT-TERM EXPOSURE:
T " Reacts with strong oxidants The substance rmay canse effects on the blood ,
! resulting in lesions of blood cells (haemolysis)
A | OCCUPATIONAL EXPOSURE LIMITS:  Sec Notes. The eftects may be dela}fgfl- ?mosm
' TLV: 10 ppm as TWA 15 ppm as STEL (skin) by ingestion may rf:sult in death. Medice. |
N A4 (pot classifiable s 2 human carcinogen);  observation is indicated. |
(ACGIH 2005).
T ' MAK: skin absorption (H); EFFECTS OF LLONG-TERM OR \
| Carcinogen eategory: 2; Germ cell mutagen REPEATED EXPOSURE:
, group: 3B; The substance rray have effects on the blood |
D ; (DFG 2004). resulting in chronic heemolytic anacmid. Tt:ﬂﬁ i
| OSHA PELt: TWA 10 ppm (50 mg/m’) §u:51m1;ze ?ay ha:ﬁcm on 1Prch fngm;;m ?sa
| NIOSH REL: TWA 10 ppm (50 mgrm®) $T' 15 [0 the developme™ 8 k
* ppm.(75 me/m’) pom (e possibly carcinogeic (0 Hupass.
| T 1 NIQSH IDLH: 250 ppm See: 91203
' '
| A | _ ]
:  Boiling point: 218°C Vapowr pressure:, Pa at 25°C: 11 . i
. Sublimation slowly at room lempereture Relative vapous density (air = 1): 442 |
| Melting point: 80°C Flash paint: .
PHYSICAL ' Density: 1.6 BO°C c.c. |
PROPERTIES ! glom Auto-ignition te 1peratre: §40°c. |
| Solubility in water, g/100 ml at 25°C: Explosive limies- vol%e in air: 0_.9— 5.9 )
!  none Qctanol/water Partition coefficierat 2s log Pow: il
: : 3.3 i

|ENVIRONMENTAL | T substance s very toxic lo aquatic organisms. The substance my cause lang-
DATA effects in the aquatic environment.

[— . e e e e — i - o o RN “
'Some individuals may be more sensitive io the effect of naphthalens on blood cells. e -

: id): _TI+I0 (solid); 4 ¥ 5= mo ;
| Tramsport Emergency Card: TEC (R)-4151334 (solid); 41GF 3 (NFPA o cder HO: F2, RD; 5
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ADDITIONAL INFORMATION

ICSC: 0667 NAPHTHALENE
{C) IECS, CEC, 9% ,
— - — —— T — —
?Neither NIOSH. the CEC or the [PCS nor any person acting or behaif of NIOSH, the CEC or IheTPESTs‘
‘responsible for the use which might be made of this inforvoation, This card comtains the collective views

{
|
|

‘M‘l’ggitm iof the IPCS Peer Review Commities and may niot refect in all cases all the demailed requiremerts Z
e 'included jn pational legisiation on the subject The user should verify compliance of the cards withthe |

irelevant legislation in the country of use. The only modifications made to produgs the U.S. version is :
linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. i
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ICSC;NENG1674 International Chemica! Safety Cards (WHO/IPCS/IL..

1 of 3

http:lfwww.cdc.gov/niostu’ipnsncny'mngl 674.htral

International Chemical Safety Cards

YCSC: 1674

ACENAPHTHENE
- Justipnal fnstiute for

\d' (( \} é{" \3 E ;‘ chﬂrpﬂﬁ@n&f safety arrd teaith |

@onm L OSH

1.2-Dihydroacenaphthylene

1.8-Ethylenenaphthalenc
: CizHig \
) Molecular mass: [54.2
'ICSC# 1674
iCAS# 83-32-9
RTECS # AB100000C
UN# 3077
'October 12,2006 Validated _ —
TTYPESOF | * |
| ACUTE HAZARDS/ ! FIRST AID/
5 HAZARD/ PREVENTION
 EXPOSURE | SYMPTOMS | ! FIRE FIGHTING
. ‘Conmustlble INO open_ﬂa_mes',i - ]Water spray Dry powder Foam.
= FIRE :Carbﬂn dioxide.
S 1]' insly dmpersed pam:.les farm 1Pre\cr{ dcpcsnwn of dust, closed Fﬁ
EXPLOSION e'cploswe mixtures in air. systen. dust explosion-proof !
_ ielecwica! equipment and lightinz. 1 S 5 R

s . " FREVENT DISP Col
[ EXPOSURE S¢¢ NOTES ‘.P)TTLS\T/‘?N FDISPERSION OF
! — . - - —— fre= [ —_ . — —_— . l — —
{ T
l JINHALATION l Toval exhast or brealhmg fFrcsh air, rest.
i : proteciion. i |
[ i Proective gloves. ,!Remave cuntammated clothes.
{ sSKIN l "R!nse and then wash skin with
y rwarer andsoap. . .
: { [Sufetv gopgles _{Fn'sLnnse with plenty of watsr
! | i for several mimytes (vemove
]I <EYES : . rcomtact lenses if essily pDSSlb]C)
t I then mke 0 a doctor. |
“INGESTION ) "D ot eat, drink. or smoke Guring | Rinse mouth
I e B . ek, -
SPILLAGE DISPOSAL i STORAGE !PACKAGING & LABELLING

}_*sonal protection: P2 filter respirator [Sepamted from strong oxidams !

or harmiul particles. Do NOT let this
jchemical enter the enviranment, Sweep
Ispﬂied substance into covered

lcontame,rs if eppropriate, moisten first iEnviro
to prevent dusting, Carefully collect IVery toxic o aquatic life with long
!ramamdcr then remove fo safe place | ,la_(m“u eﬂ’ecls . )

Provision to contain effivent from fire
extinguishine. Store in an area without
drain or sewer access.

!UN Hazard Class: 2
{UN Packing Group: I
|Signal: ‘Warning

i SEE IMPORTANT ]NFORMAT]ON ON BACK
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1CSC:NENG1674 International Chemical Safety Cards (WHO/TPCS/IL.... hitp: ‘rwww.cdc.gov/niosh/ipcsneng/neng] 674 . himl

Premred m the cont=xi. of cooperation hetween the Intermatimal Programme on Chemeal Safecy 42 the
1CSC: 1674 Cotmmssion of the Evropean Commuitiss {C) TPCS CEC 1993 No modilicanons 1 the Interavoml version hawe
h:en mdc eu:cptm add the OSHA PFi.s. NIOSH RELq enl H]DSH IDLH vah:s

International Chemlcal Safety Cards

ACENAPHTHENE | ICSC: 1674

| I | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
i [ WHITE TQ BEIGE CRYSTALS Tha substance can be absorbed into the body by
i M ! inhalation of its aerosol, through the skin and by
i . PHYSICAL DANGERS: ingestion. I
) P : Drust explosian possible if in powder or granular !
i * form, mixed with air, INHALATION RISK:
i o i A harmful concentration of airborne particles can
. CHEMICAL DANGERS: be reached quickly when dispersed
| R ! On combustion, forms toxic gases including
l '[ carbon monoxide. Reacls with srong oxidants ~ EFFECTS OF SHORT-TERM EXPOSURE:
! T :
I " OCCUPATIONAL EXPOSURE LIMITS:
A 1 TLV nol es@blished. EFFECTS OF LONG-TERM OR
" MAK not established. REPEATED EXPOSURE;: :
N I See Noles. |
| .
IR |
' D !
i 1
A !
i
T
AL - - - . e
E [ Bmlmgpomt: 279°C Vapour pressure, Pa at 25°C: 0.5
: » Melting point 95°C Reladve vapour density (air = 1): 5.3
PEYSICAL | Dransity: 1.2 Flash point: 135°C o.c.
PROPERTIES _g.:mf‘ Aurto-ignition temperature: >430 °C
| Solubility in warer, /100 ml at 25°C: 9.0004  Octanol/wate: partifion coefficient as log Pow:
| | 3.9-45
. "Fre substance is very toxic to aquatic organisms. The substance may cause long-term
'megzj;?m-”' «sftects in the aquatic snvironment. It is srongly advised that lhix substance does not
, » |emer the epvironment.
r - o NOTES ) 5
| Acemaztitherns: QIEITS 35 B pre substance and also as a component ufpolyaromauc hydroca:hon (PAH) rmxtures Human
ipupudation smdies have gssociated PAH's exposwre with capcer and cardiovascular diseases. Insufficient dam are available
b the effest of'this subsmee on uman health, thersfore umost care must be taken
E Transpor: Emergrency Card: TEC (R)-90GM7-01
[ ADDITIONALINFORMATION N
]
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ICSC:NENG1674 International Chemical Safety Cerds { WHO/IPCS/IL... hnp;lrwww.cdc.gnvinioshiipcsnengmng] 674.html

'ICSC: 1674 ACENAPHTHENE i

| {C) [PCS, CEC, 1994 - _

[Neitier NJOSH, the CEC ar the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
IMPORTANT jresponsible for the use which might be made of this information. This card conln_ins the cgllectwe views
LEGAL iof the IPCS Peer Review Committee and may nat reflect in all cases all the :}etalled r'ﬁc}"‘11““""3“1.5Th .
NOTICE: lincluded in pationai legislaticn on the subject. The user should verify compliance of the cards With |
" ‘relevant legislation in the coumry of use. The onty modifications made to produce the U.S. version is |
{inciusion of the OSHA PELs. NIOSH RELs and NIOSH IDLH values,

"
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ICSC:NENG0825 Internatonal Chemical Safety Cards (WHO/IPCS/IL... hop:fiwww cde.govmiosh/ipespeng/neng0825 hml

International Chemical Safety Cards

ANTHRACENE ICSC: 0825

1 r - |

oy, B thanas Saree ane! Haatth
@& LY OSES
><F yNEp ‘ 'k /- m |

Anthracm !
Paranaphthalene
Ci4Hi0/ (CsHaCH)2
Molecular mass: 178.2
ICSC# 0825
"CAS# 120-12-7

RTECS # CA9350000
.March 24, 1999 Vahdated _ _ o= _ .

: TYPES OF
\ ACUTE BAZARDS/ q FIRST AID/
HAZARD/ PREVENTION
' ; TOMS FIRE G
EXPOSURE | SYMPTOM | FIGHTIN
[Combustible. B \R‘E)_ ‘open flames. iPowde:, water spray, foam,
i FIRE l ) - icarbon dioxide.
Fineiv dlspersed pamcles form Prevem deposition of dist; closed iin case of fire: keep drums, ete.,
EXPLOSION iexplosive mixtures in air. tsysiem, dust explosion-proof jeool by spraying with water.
N ielecmrical equipment and lighting,
: " {PREVENT DISPERSION OF |
EXPOSURE | ) . DUST' !
L, ICough. Sore throat 'Ventilation (not if powder)., Tocal [Fresh air, rest. Keter for medical |
: Wﬂoﬁ . o iexhaust, or oreathing protection.  |attention. "R
121 ~ Redness. Protcuive gloves. [RB]'[IOVE Contaminared clothes.
*SKIN | [Rinse and then wash skin with
¥ . water and soap.
IRedness. Pain. |Satetv specmcles, face sh:e]d. or [Fimstrinse wﬂhplemy of water
WEYES J leve protection in combination ffor several minutes (remove
: twith breathing protection if contact lenses if easily possible),
s o poweder. ‘lhenmketoaductur
B . . ‘Abdominai pain. D nor eat. drink, or smoke aunn, o |Rinse mowh, Rest. Refer for i
-*INGESTION avark. imedical atiention. i
SPELAGE DI§PQSAL i STORAGE IPACKAGDJGL;&*I_J'ABELL]]\IG
Sweep spilied substance imo ,Scparared fram strong oxidants. Well ]

'then remove 1o 5afe place Do NQT let |

ithis chemical enter the environment i

i Extra personal protection: P2 filter | ‘
irespiraior for harmful parncles). 1

’ SEE IM'I’ORTAN'I‘ INFORMATIDN ON BACK.

\.UJ“&IU&—FS Carefully collect remainder, closed. I

Prepered inthe cament of coaperation between the Inteemmuonal Programms on Chemcal Stfeh_. & e
Cormreissym of e Siropean Communities (C) JPCS CEC 1994 No modificaunnt 1o the Inermamoml version have

' ICSC: 0825
; been made excep: w mik! the OSHA PELy, NIDSH RELS ond NIOSH IDLH values

lofd 11752008 11:05 AM
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International Chemical Safety Cards

ANTHRACENE 1ESC: 082
. - - i —_— . [ - . o ~ L. . - . = ‘E
| 1 ‘ PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: )
: WHITE CRYSTALS OR FLAKES. The substance can be absorbed imto the body by
M | inbalation.
. PHYSICAL DANGERS:
= P { Dust explosion passible ifin powder or granular INHALATION RISK: I
i ' form, mixed with air. ‘Evaporation at 20°C is naghg:.ble: a harmfl
I 0 cancentration of airborne particles can, however,
f CHEMICAL DANGERS: be reached quickly-
[ R * The substznce decomposes on heating. under
! influence of song oxidans producing acrid, EFFECTS OF SHORT-'_I'ERM EXI.’OSURE:
! T toxic fume , cavsing fire and cxplosion hazard.  The substance slightly frritares the skin and the
| respiratory tract.
A I OCCUPATIONAL EXPOSURE LINMITS:
TLV not established. EFFECTS OF LONG-TERM OR
N REPEATED EXPOSURE: o
Repeated or profonged contact with skin may
T cause dermatitis under the influence of UV i ght.
1 |
|
D
' A
T t
I
A e E—
Boiling point: 342°C Relative vapour density (air=1): 6.15
Melting point: 218°C Flash poin:: 121°C
PHYSICAL Demsity: 125-1.28 Auto-ipnition. termperature: 5.38“(3
PROPERTIES glem® Explosive limits, vol% in air: 9.6-'?
| Solubility in water, g/100 ml 2t 20 °C: 0.00013  Octanol/water partition cosfficiznt as log Pow:
{ l Vapour pressure, Pa at 25°C: (.08 4.5 {coloulated) N
[ENVIRONMENTAL Thte substance is very ioxic 1o aquatic organisms. The substance may cause long-term
| DATA eifects in the aquatic enviromment. .
A I B NOTES - e o
[Green oil, Tetra-olive N2G are trade names. i
| NEPA Code: HO; FLIR;
- _____ ADDITIONALINFORMATION .. . .o
H E_ . —T= ‘
ANTHRACENE |

. 1ICSC: 0825

ICTIPCS, CEC. 19% i

———l

' [MPORT.
LEGAL

[Neither NIQSH. the CEC ar the IPCS nor any person acting on betalf of NIOSH, the CEC or lhc IPE_IS is l
‘fresponsihle for the use which might be made of this information. This card contzins tbe ct_:llectwe views :
jof the IPCS Peer Review Commiues and may not reflect in all cases all the detailed requirements ;

NOTICE: {inciuded in national legislation on the subject. The user should verify compliance of the cards with the i

e ——
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ICSC:NENG0825 International Chemical Safety Cards {(WHO/IPCS/IL... http:/rwww.cdc.gav/niosh/ipcsneng/neng0825. huml

:felevani‘legislaﬁ on in the cmmuy— of use. The only modifi cations made 10 produce the LS. version is
iinclusion of the OSHA PELs, NIOSH RELs and NICSH IDLH values.

3of3 11/5/2008 11:05 AM
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International Chemical Safety Cards

g ppstioinal tnsslurtn for
é” fany
\*A\"Ly ,
UNEP ;

|
I

d

Benzo (d.e,f) phenanthrenc
beta-Pyrene
CisHio
Molecular mass: 202.26
TCSCH# 1474
ICAS# 129-00-0
'RTECS # UR2450000

November 77 ”003 Validated e g

g |, = = e (|
T e I FIRST AID/ '

HAZARUT § YM LA S (O] FIRE FIGHTING
EXPOSURE | SYMPTOMS : :
“Gives offirritating or toxic fumes NO open flames, NO sparks, and . ! Nater Spray, carbun dioxide, dr)
FIRE '(or gases) ina fire. |NO smoking. [powder alcohol-resistant foam,
e . 1 R o N _ ‘nsﬂa{n- — N ———
EXPLOSION ! ; N == _‘
_. o e e e

EXPOSURE_._V o -
'sINHALATION | o ~ |Avoid inhalation of dust ¥ re.sh air, - rest \
: {Redness. J|Protective gloves. ‘Remove comminaied clothes. \
' +SKIN ! s ipse and then wash skin with i
e . . I B ) e waterandsoap B L
' {Redness, Safety speciacles. {7 trst ringe Tinse with plenty of wat:.r :
: : | foor several miputes (remove
RYES : eontact jenses if easily possible), - |
I ! ‘then take to a doctor. ;
1 BT o GCo b oo N T A e ____,_G?e——-‘
: ¢ Do oot eal, drmk., or smokz dur* g W0 WOT induce vormiting.
i INGESTION | work. yp benty of water o drink. Refer for l
| ' nnedical attentgon. -
o L 2 — - - . __—__-__1‘__;__....__—-_“___——-—“'"—"—‘ .

SPILLAGE DISPOSAL . STORAGE PA CE.AGING & 'LABELLING t

1Sweep sp:lled substance into 'Separated from strong oxidams. Keep in jDo not. 1ran5pun r with food and
Icontainers: if appropriate, moisten first |a well-ventilated room. 1feedsulffs

ito preven dusting. Carefully collect : |
jremainder Do NOT let this chemical I
jenier the environment (Extra personal | '
jprotecrion: P2 filter respirator for ' '
-harmful particles.) 1 |

_ SEE IMPORTANT INFORMA’I‘ION ON BACR ) '

n Prepared m the contex of cooperztion between the Intemauonal Prugriimm" on cl““ml'ns:my S !
1 JCSC: 1474 Commession of the Ewropesn Communiies (C) TPCS CEC 1994 No medifs the:
! been made cxcept o add the OSHA PEL, NIOSH RELs and mosr—: TDLI1 velues.

oo
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International Chemical Safety Cards

PYRENE ICSC: 1474

I - PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: i
I ; YELLOW COLOURLESS SOLID IN VARIOUS The subsmnce can be absorbed into the bady by !
M : FORMS inbalation through the skin and by ingestion t
i
P PHYSICAL DANGERS: INHALATION RISK:
| Evaporarion at 20°C is negligible: a harmiful |
0 ' conceniration of airborne particles can, however. |
CHEMICAL DANGERS: be reached quickly when dispersed. i
R . The substance decomposes on heating producing i
- irritating firmes EFFECTS OF SHORT-TERM EXPOSURE:
T i " Exposure 1o sim may proveke an irritaring effect [
;| OCCUPATIONAL EXPOSURE LIMITS: of pyrene on skin and lead to chronic skin
A TLV noi es@abiished. discoloration.
MAK not established.
N EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
| T
d
i D |
i
: A
!
| T
|
| : Bailing point 4(4°C Solubility in water: 0.135 mp/l
1 < L 2 L4
L | Melting point: 151°C at25°C
‘ Pl&lcll‘l;f-:l}f'l;A[LES ' Density: 1.27 Vapour pressure, Pa at °C: 0.08
| glem® Ocmnol/water partition coofficient as jog Pow:
i 4.88
= <., |Bioaccumulation of this chemica) may ocour in eristacea, in fish,in milk.in algas andin
|ENV1R§:.;1EM ALy imolluscs. It is strongly advised that this substance does 1ot enter the environmen
! '
' . . NOTES
‘Pyrene is one of many potycyelic aromaric hydrocarbons - standards are wsually established for them as nixures, ¢.g. coal |
nar pitch volatiles. However, pyrens may be encounrered as a faboratory chemical in itz pure form. Health effects of ‘
{exposure o the substnce bave not heen investigated adequately. See ICSC 1415 Coal-tar pitch. ;
i _ ADDITIONAL INFORMATION o

i H
f

ICSC: 1474 PYRENE

(C) [PCS, CEC. 19

[
. . =)
the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is |

b

o  Neither NIOSH,
} IMigg‘ItNT 'msponsible for the use which might be made ofthis information. This card con@ins the collective views
‘of the IPCS Peer Review Commitee and may not reflect in all cases all the dewmiled requirements !

NOTICE: linctuded in national legislatian on the subject. The user should verify cormpliance of the cards with the

11752008 11:06 AM



ICSC:NENG1474 International Chemical Safety Cards { WHO/IPCS/IL... hnp:ﬂwww.cdc.govininslﬁipcsnzﬂg‘mng1474-h““1

T T T relevant legisladon in the comtry of vse, mktlrfl}-;udiﬁﬁtions made to pr&ime the U.S. version is
|inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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ttp:
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International Chemical Safety Cards

CHRYSENE

1CSC: 1672

Ranfriian) frpspbzaite fow
¥ Edecupalioal s sTviv ane Healfh

! k& [‘

Benzoaphenanthrene
1.2-Benzophenanthrene
1.2,5.6-Dibenzonaphthalene
CigHpa
Molecular mass: 228.3
ICSC# 1672
‘CAS# 218-01-9
RTECS # GC0700000
UN# 3077
EBC# 601-048-00-0
-QOctober 12, 2006 Validated
TYPES OF .
ACUTE HAZARDS/ . FIRST ATD/
i HAZARD/ | PREVENTION
 EXPOSURE @ SYMPTOMS o _ E_f{l‘]‘i FIGHTING
: FIRE ‘Combustible. [N open flames. |Water spray. Dry powder. Foam.

R

lCarbon digxide,

[Finely dxspersed particies form
EXPLOSION \c\pmsw" mixtures in air.

!

’I’fﬂven deposmcm of dust; closed
‘systeny. dusi explosion-proof

_ releciricat equipmen a and lighting.

I
|

See EFFECTS OF LONG TERM 'AVOID ALL CONTACT!

!
]
| EXPOSURE (g RgppATED EXPOSURE. @ _ I -
! . " Locas exhaust or breathing IFresh air, rest
‘ “INHALATION l jprotection. I —
T o Protccuive gloves. Protective jRemove conmminated clothes.
- *SKIN | iclothing. [Rinse and then wash skin with
: . " o _ [eater and soap. I
‘Safery pogules IFirst rinse with plemty of water :
 EYES . {for several mimmes {remove
L icontact lesses if easily possible), |
' . R ihepmkeoadactor. |
-H\‘ GESTION L i Do noteat, drmh. or smoke during ’Rmse moth,
L an — IWOII\ DR ]
SPILLAGE DISPOSAL 1 STORAGE !PA(_:I_{AG]NG & LABELLING %
iPersonal protection: P3 filter respiratar ‘Separated from strong oxidants, 1 '
Hfor toxit particles. Do NOT let this 1 Provision to contain effiuent from fire {7 symbol
.chersical enter the environment. Sweep ;extinguishing, Store in an area without

ispilled substance into sealable
«conainers; if appropriate, moisten first |
lo prevent dusting, Carefully collect |
iremainder. then remove to safe place.

1of3

| drain or sewer acpess.

R: 45-68-50/53

{S: 53-45-60-61
| UN Hazard Class: 9
IUN Packing Group III

N symbol l
1
|
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" Isignal: Wamniog

Healh haz EPIT,
. causing cancer
‘ !Suspectsd of

+ poxic to 8 uanc hfc
| e v i

g .. . ] Igﬁ‘emsf__ P~

SEE IWDRTAN'I' H\II'DRMAT]ON ON BACK S =
_ . ___——‘?;“:‘ 1 Safety & the

' Prepared in the camexy of cooperation barween the Jmemetanal s 10 Tntcqnatonal version have
ICSC: 1672 Commisnn, of lhe Turopeun Corpmums (C) TPCS CEC 199, No mndific? ww
| been made except 1o add the DSHA PELs, NIOSH RELzand N'IDSH IDLH —_—

International Chemical Safety Cards

ICSC: 1672

CHRYSENE I
- f
1 : PHYSICAL STATE; APPEARANCE: ROUTES OF EX?O gﬁﬁmd into the body by \
' COLOURLESS TO BEIGE CRYSTALS OR  The substance can b€ ® > ) gin and by |
M POWDER inhalation of jis acr0S°" '
} ingestion.
F i PHYSICAL DANGERS: |
Dust explosion possible if in powder or granuiar INHALATION RISK f airhorne particles can -
o " form, mixed with air. A barmful concentratio? 0chs exsed
' | be reached quickly WP €15
y R | CHEMICAL DANGERS: Y SURE:
{ The substance decamposes on burning producing EXFECTS OF sHORT TERM EXPO
T t toxic fumes Reacts violently with strong |
oxidants. i
| | EFFECTS OF LONG-TERM OR '
i | OCCUPATIONAL EXPOSURE LIMITS:  REPEATED EXPOSL1 0 ooy,
» . I TLV: A3 (confirmed animal carcinogen with  This substance is POSST"
[ 1 unknown relevance to hurmans); (ACGIH 2006). humans.
i T | MAK: skin absorption (H); '
i | Carcinogen category: 2 i
i : (DFG 2007). {
D
E
i . j
| T y
g I
A_ .. . - .. a o T B \
| = = - _ i
i ' Boiling point 448°C Solubility in wa1eT = ;
PHYSICAL Melting point: 254 - 236°C VETY pOOT = ¢ on coefficient as log Pow: L
PROPERTIES Density: 1.3 QOctanol/water pa"ﬂ i
| : gfcm'-‘ 5.9 g ‘l
e = e t‘_h‘ls dﬂmlﬁal may
: The substance is very toxic to aquatic organisms. Bmaccmmxlatmn O'f_ i:
}[ENVIR(;:%I*ENI‘AL joceur in seafood. It is strongly advised that this substance does not errter the 4
) Tepvironment. o i U

N 0 T E S e e,
i o o e dioal o ‘Bke workmgclnthes home 'rhls 1
DEpS"ldUL on the degree of exposure, periodic medical examination is sugges’asd Do NOT hepes carban (PAH) mixares. i

:substance does not usvally occur as a pure substance but as & compaonent of polyaromatic J¥>' geeases.
'Human population studies have associated PAH's exposure wilh cancer and cardiovasculzr e ‘

—_——
o — o

11/5/2008 11:38
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ICSC:NENG 1672 international Chemica! Safety Cards (WHO/IPCS/IL... bttp:/rwww.cdc.gov/niosh/ipesnengmeng ) 672.himi

— 1
“Transport Emergency Card. TEC (R)-30GM7-01 |
Card has been pertally updated in January 2008: see Occupational Exposure Limits. |

e St =

| ADDITIONAL INFORMATION :

ICSC: 1672 CHRYSENE |

{CVIPCS, CEC, 1984 !

“Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is !
IMPORTANT :responsible for the use which might be made of this information. This card comains the collective views
: LEGAL .ofthe IPCS Peer Review Committee and may not reflect inall cases all the detailed requirements
NOTICE: linchded in nationat legislation on the subject. The user shauld verify compliance of the cards with the
- -velavarr legislation in the counmry of use, The only modifications made to produce the U.S. version is :
! ‘inelusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH valuss. !

e e ]

iof3 11/53/2008 11:38 AM



. iosh/i cSnEng/NEngy JEAURTTIN
ICSC:NENG0720 Tnternational Chemical Safety Cards (WHO/TPCS/IL.. htp: /1w WY cde.gov/miosip

International Chemical Safety Cards

JCSC: 0720
BENZO(b)FLUORANTI—IENE ——

#/______;__-__,_-f
mgﬁ'ﬂnn! insmufe for ! ol Feaith
@OE G
UNEP

gxcuﬁ-‘ﬂf’

Benz{e)acephenanthrylene
2,3-Benzofluoroanthene l
Benzo(e){luoranthene ;
3,4-Benzofluoranthene |
CaoHiz :
Molecular mass:; 252.3 1
ICSC# 0720 i
CAS#  205.992 \
RTECS # CU1400000
BC# 601-034-00-4
March 23, 1999 Validated . ,.———\
" TYPES OF | X I FIRST AID/
. HBAZARD/ | AC[SYFM?%DS’ ' PREVENTION FIRE FIGHTING |
EXPOSURE I P e
: TR — WY S SN ; oo o o cuse of Gre in the Sl-“'r("'“']c‘mg
FIRE | : 2 - appropriate extinguisbing
i ! Hnd Jxai L et — o
e . _ ; e ——

'EXPLOSION | |

| EXPOSURE ' " JAVOD ALL CONTACT! | p— _
e —— - 37 o shalr, res
 JINHALA : iLocei exhaust or breathing
TION i ipratection. g W Tl — -t MW i
= : = =27 T move conmminated © ;
. ] f Prnw_cmw gloves “Protective } = srse and then wash gkin with
«SKIN 3 «lothing, i
! s ! .
[ | ‘Safety speciacles or aye

—

—

(s BT and soap. ]
- = i rsirinse with pleaty of walet

|
g-g'pr several mimies (remove 1‘

; _qu g ipruteczion in combimtion with . jeact lenses if casily possible).
: ! lpreathing protection. AL on take 1o a doctor. {
[ lJ IS e i
: . ! medical |
: U 7 inse mouth. Refer for |
1 JNGESTION | lazriot eat, drink, or smoke durmg pe ation. ) i
! - i

SPILLAGE DISPOSAL : STORAGE s A(' by

SW eep spllled substance into covered 11:'1-cmsmn 1o contuin effluent ﬁ'om ﬁre

.conginers. if appropriate, moisten first Eexnngmshmg. Well closed. Tsypr® " ji
g

o prevent dusting. Carefully collect IN syre &% 50 /53
iremainder, then remove to safe place. } IR: 45— = 5 60-61
(o NOT let ths chemical enter the | 5:53- Sl

:‘CIWI'I'OI]IHBD[

SEE IMPORTANT [NHJRMATION ON BACK

11/5/2008 11:3
10f3



{CSC:NENG0720 International Chemical Safety Cards (WHO/TPCS/IL... http:/iwww.cde.govinioshVipesneng/neng(720, om!

2of3

Prepared in the comex of cooperation berween the mermauonal Progamme on Chemical Safer & the
ICSC: 0720 Commoson of e Eurepenn Cemmunices (C) [PCS CEC 1994, No modificatons 10 the Tntzmabons! verswon have
been made except (0 add the OSHA PELs, NIOSH RELs and NIOSH IDLH values ]

International Chemical Safety Cards

BENZO(b)FLUORANTHENE ICSC: 6720

I . PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
COLOURLESS CRYSTALS The substance can be absorbed into the body by
M g inhalation of its aerasol and through the skix,
 PHYSICAL DANGERS: |
! P , INHALATION RISK:
Evaporation at 20°C is negligible; a harmiul
o | CHEMICAL DANGERS: cancentration of airborne particles can, howzver,
. Upon heatng, toxic firnes are formed. be reached quicldy.
! R ;
. 1 OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
I T . TLV: A2 (suspected human carcinogen);
' (ACGIH 2004).
' A "MAK: EFFECTS OF LONG-TERM OR
| Carcinogen category: 2, REPEATED EXPOSURE:
N © 1 (DFG 2004). This substance is passibly carcinogenic to
' { humans. May cause genefic damage in tamnaps.
i T |
1
\ !
D ;
1
i A
|
: T
| A ) o e
j Boiling point: 481°C Cclanolfwater partition coefficient as log Pow:
' PHYSICAL i Melting point. 168°C 6.12
i PROPERTIES Solubility in water:
iENVIRONMENT AL { This substance may be hazardous to the environment: special attention should be given
DATA Ito air quality and waler quality.

1 NOTES H
| Rernzo(b)fiuoranthene is present as a component of polyeyclic eromatie hydrocarbons (PAH) content in the environment j
-usually resulting from the incomplere combustion or pyrolysis of organic matters, especially fossil fuels and tobaceo. ACGIH !
Irecommeends exvironment contzining benzofb)fiuoramhena should be evaluated in terms of the TLV-TWA for ceal tar pitch

\volatilz. as benzene soluble 0.2 mg/m. Tnsufficien: data are available on the effect of this substance on human heatth, |

stherefore unmost care st be mken

ADDITIONAL INFORMATION

1CSC: 0720

! {C}IPCS, CEC, 1954

|
BENZO(b)FLUORANTHENE ‘
|

11/5/2008 11,37 AM



w .cdc.gnvinioshfipcsmnglmngu 2L

hpa/fww
. e R el :
NIOSH, the CEC or the IP(.:S is
the collective YieWs

d com@ins :
detailed requlremcnlsth

Neither NIOSH, the CEC or the IPCS nur any person aciing on behalf of
|responsible for the use which might be: made of this information. This car!
lmiggiim 10f the IPCS Peer Review Caromittee and may not refiect in all cases all me].me of the cards Wi the
iin¢tuded in national legisiation on the subject. The wser should verify comP L duce the US. version is
‘relevant lepislation in the courtry of use. The only modifications made 0 P™© ’
inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. e

[CSC:NENGO720 International Chemtcal Safety Cards (WHO/TPCS/LL...

NOTICE:

Jof:

11/5/2008 11.5°



ICSC:NENGO1(M Imernational Chemical Safety Cards (WHO/IPCS/IL....

htp: /rwww cdc.govmiosh/ipesneng/neng0 1 04.eml

International Chemical Safety Cards

BENZO(a)PYRENE

1CSC: 0104

l‘iﬂ"r:ﬁ-‘rﬂi n‘.l"-.!lilﬂl'l.-‘ for
sereay andd eaiin |

1
Benz{a)pyrene li
3,4-Benzopyrene [
Benzo(d,e.fichrysene ,
CaoHj2 '
Molecular mass: 252.3 |
(ICSC# 0104
‘CAS#  50-32-8 |
:RTECS # DI3675000 I
IEC # 601-032-00-3 |
‘Qctober 17. 2005 Validated _ 1
“TYPESOF ! 1 [ i
! : ACUTE HAZARDS/ ! ' FIRST AID/
HAZARD/ ' PREVENTION |
EXP OSURI'. SYMPTOMS o 'I FIRE FIGHTING
FIRE ‘Combushble NO open flames. "Waler spray, (bomm, povdsr
! N | gmitsdiedde, | 7 |
EXPLOSION ' T I e I -
'See EFFECTS OF LONG-TERM |AVOID ALL CO\ETACT d f }
EXPQOSURE JOR REPEATED EXPOSURE.  jAVOID EXPOSURE OF
_|PREGNANT) WOMEN! . . _
- INBALATION ‘ Lacal e‘xhaust or breathing :Frest air, rest. !
protechcm.)l B o Ll | .
; MAY BE ABSORBED! [Protective gloves. Protective  iRemove conuminated clothes.
. =SKIN | ielothing, (Rinsc and then wash skin with
I e — ‘ g g Mawrmdsoap -
: .Sai'etv gogglen or eve proteclwn iF Firsirinse with plenty of waer !
: EYES g in combination with breathing, for severa) mimnes (Temove
! prowecton icomiact lenses if 2asily possible),
_ ! itn=n take to 4 doctor.
: Do not eat, drink. or smoke during ‘induce vomiung (ONLY IN
+INGESTION work, 'CONSCIQOUS PERSONS!). Refer
I I . for medicel attention.
SPILLAGE DISPOSAL il S'@R_AGE |PACK.AG[NG & LABELLING \
Hééluav* d;;\gcr area! Persopal Separated from strong nxldnms
;protection; complete protective clothing 1T symbeol
iincluding self-comtained breathing N svmbol
.epparats. Do NOT et this chemical R: 45-46-60-31-43-50/53
enter (e environmeot. Sweep spilled S: 33-45-60-61
‘subsmmnce into sealable containers; if
appropriate, moisten first 1o prevent
1dusting. Carefully collect remainder, |

1of3

11/5/2008 11:37 AM



tnchfi 104l
ICSC:NENGO104 International Chemical Sefety Cards (WHO/APCS/IL.... hup;llwww.cdc.govlmoshhpcsneng/ncngﬁ

then remove to safe .ﬁlaoe. ' I - T . - l

. Y

" SEE IMPORTANT INFORMATION ON BA !

: : | Sufery & e :
Prepare:) m the comex of cooperatan between the memmatnna] Progmme oh Cherred , sonhave
“1CSC; 0104 Commassan of the European Commentes (C) 1PCS CEC 199 No modifivations 1o the Inermabmna! VL |

heen mads eacept 10 ad the OSHA PELs, NIOSH RELs and NIOSH IDLH o
Int tional Chemical Safety Cards
nternationa emical Safety
1CSC: 0104
BENZO(2)PYRENE o el
: 1 ' PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: .
PALE-YELLOW CRYSTALS The substance can be absorbed into 016 5% 2 '~
M ! inbalation of irs acrosol, through the skin and b
. PHYSICAL DANGERS: ingestion.
P .
f
| INHALATION RISK:
0 . CHEMICAL DANGERS: Evaporation at 20°C is “‘Ehgl_bi"" a h"‘f‘wﬁie er
, Reacts with swong oxidants causing fire and concentration of airbome parfic esdcm ’
R  explosion bazard. be reached quick!y when dispersed.
1
T i OCCUPATIONAL EXPOSURE LIMITS: ~ EFFECTS OF SHORT-TERM EXPOSURE:
; TLV: Expasure by all routes should be carefully 1
A, . controlied to levels as low as possible A2
| (suspected human carcinogen); (ACGIH 2005).  EFFECTS OF 1.ONG-TERM OR l
[ N i MAK: REPEATED EXPOSURE: May !
* Carcinogen category: 2; Germ cell muagen This substance is Carciuiopenic {0 Inimans. l
T | group: 2; cause heritable genetic damage 1o hmmngete L [
i (DFG 2005). cells. Animal te st Show that this subStRRCE
possibly causes toxicity fo human Teproduction \
g D : or development. |
\
|
T |
A e e
% Boiling poin: 496°C Solubility in w avter: none (<0.1 g/100 mh) \
Melting point: 178.1°C Vapour pressur-e ° i
|
i PgYSI[fAL Density: 1.4 negligible . . log Pow: |
' PROPERTIES J glem’ Octapol/warter ppZTHILOD coefficient as 108 "
: 0.04 e 2
Sl S e s e emicalmay | <L ¥ |!
ENVIR “The subswnce is very toxic I aquatic organisms. Bioaccumulatiors Of this chemical |!
iEl g:{?:E NTAL | cour in fish, in plants and in molluscs. The substance may cause #<>ng-term effects I bragrpetigs |
lthe aquatic enviromment. [ cicmmr|
X : =

"o NOT take working clothes home. Benzo{a)pyrene is present as a component of polycves 1ic aromatic hydroc:;bogﬂa“v
(PABS) in the environment, usuatly resulting from the incomplete combustion or pyrolysis. <% OFgAmc matters, eSPECiats
ifoss:] fuels and tobaceo.

i ADDITIONAL INFORMATION

11/5/2008 11:37 4
20f3



ICSC:NENGO0104 international Chemical Safery Cards (WHO/TPCS/IL... http: /v ww.cdc.gov/nioshiipcsneng/neng0104.hml

'ICSC: 0104 " BENZO(m)PYRENE |
(CYIPCS, CEC, 1954 |

Neither NIOSH, the CEC o the IPCS nor any person acting, on behalf of NIOSH, the CEC ar the PCS s |
. IMPORTANT ‘Tesponsible for the use which might be made of this information. This card contains the collecrive views |
LEGAL ggf the IPCS Peer Review Committee und may not reflect in all cases all the dewmiled requirements
NOTICE: linclunded in national legislation on the subject. The user should verify compliance of the cards with the
A5 irelsvant legisiation in the country of use. The only modifications made o produce the U.S. versionis |
‘inclusion of the OSHA PELs, NJOSH RELs and NIOSH [DLH values. i

3of3 117572008 11:37 AM



ICSC:NENG0739 International Chemical Safety Cards (WHO/IPCS/IL... hnp:!/www.cdc.govlniosWipcsneng/nengMB 9:htm

International Chemical Safety Cards

BENZO(ghi)PERYLENE | ICSC: 0739
o S s v
@O e
UNEP

1,12-Benzoperylene
1,12-Benzperylene
C22Hi2
Molecular mass: 276.3

|

ICSC# 0739
CAS# 191-24-2
RTECS # D16200500
OE:'EO_be_rls 1999_\_f§1_1dated y o L g
{ TYPESOF | ol
i .  ACUTE HAZARDS/ FIRST AID/
I HAZARD/ PREVENTION FIGHTING
| EXPOSURE | Sl | e
Combustible under specifi INO open flames. 1n case of fire in the surroundings:
FIRE conditions, pecie ( " }al! extinguishing agens allowed.
'EXPLOSION | . e Tl
-~ —
EXP O SUR E i EEES¥:E,NT DISPERSION OF ,|
J INHALATION ! | iLocal exbaust or breathing 'IFrésh air, rest
N ... SO U o emim
f ; Frotective gloves, Protective | Remove contmminated clothes.
- «SKIN i {clothing. |Rinsc and then wash skin with
[ o j} L l-|wawr adsoap- = |
! {Safety spectacles, or eys First rinse with plenty of water
" EYES ' {protectior: in combimion with  [for several minutes (remove
’ breaihing protection if powder. conmct lenses if easily possible),
S oo dosor
— h — i bo nol: eat, dnnL or smoke d\n’l Rinse mouth. Refer for medical s
g coeelel My work - tattention.
E i R TR pe—— g e ..—-—:‘_—_:_T;'-———-——'—'—
1 SPILLAGE DISPOSAL ‘ STORAGE PAC’KAGING & LABELLING !

!Sweep spilled subsmnce into covered .Well closed

icontiners. Carefully collect remainder, °

ithen remove to safe place. Do NOT let [
tthis chemical enter the environment

_' SEE lMPORTANT lNFORMA'I'ION ON '.HJLCI\.

Prepared in the contexd of coopersnon berween the Interpittmal Progratme an Chamioal Aafery & e
Comimssmn of il Evropaan Commammes {C3 IPCS CEE (931, N ryotifeations 1 the Lnsemaial woriam fave
been md: qu 1o udd te osm PELs, NTOSH R.EL: ari §IrS 11 IDLH vtk

|
1 JICSC: 0739

International Chemical Safety Cards

1of2 11/5/2008 11:06 AV



IC8CNENG0728 Imemnational Chernical Safety Cards (WHO/IPCS/IL...

hitp: #iwww cde goviniosh/iposneng/neng0739. el

ICSC: 0739

BENZO(ghi)PERYLENE

I

' PHYSICAL STATE: APPEARANCE:
' PALE YELLOW-GREEN CRYSTALS.

ROUTES OF EXPOSURE:
The substance can be absorbed into the body by

[ M : inhalarion of its aerosol and through the skin.
| . PHYSICAL DANGERS:
' P INHALATION RISK:
i Evaporation at 20°C iz negligible; a harmful
8] : CHEMICAL DANGERS: concentration of airborne particies can. however,
: Upoen heating, toxic fumes are formed. be reached quickly.
R i
i OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
T TLV not established.
A EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
N
T
D
A
T
_ A |
f ' Boiling paiar: 550°C Solubility in water:
PHYSICAL ‘ Melting point: 278°C none
PROPERTIES 1 Density: 1.3 Ocmanolfwater partition coefficient as log Pow:
 Bfent’ 6.58
iENV'IRONMENT AL Tl'ns substance may be hazardous o the environmenr: special attention should be given -
DATA 0 air and water.

- RIS

i Benzo{ghi)pervlene is present as a companent of palycyclic aromatic hydrocarbons (PAH) canient in the envirommoent
'usually resulting from the incomplete combustion or pyrolysis of argznic mamers. especially fossil fuels and tobacco. Data
are insufficientiy available on the effect of this substance on human health. therefore Wimost care must be wken,

ADDITIONAL INFORMATION :

%
1

ICSC: 0735

(CHIPCS, CEC, 19%4

BENZO(ghi)PERVLENE

IMPORTANT
LEGAL
NOTICE:

INeither NIOSH, the CEC or the TPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is '
lresponsible for the use which might be made of this information. This card contains the collective views ;
:of the TPCS Peer Review Comminee and may not reflect in all cases all the detriled requirements '
jincluded in national legislation on the subject. The user should verify compliance of the cards with the
‘relevant iegislation in the country of use. The only modifications made to produce the U.S. version is

; inc]usipn ofthe OSHA PELs, NIQSH RELs and NIOSH IDLH values.

11/5/2008 11:06 AM



TCSC:NENG(939 Iternational Chemical Safety Cards (WHO/IPCS/IL... hn:p;{{www.ndc.govlmﬂihfipcsne“gimngu’g‘ag-hm

International Chemical Safety Cards

1CSC: 0939

POLYCHLORINATED BIPHENYL (AROCLOR 1254)

e L v —— o

Nerbrarai bstisute for
Deeparandt Ssteryand Heat

Chlorobipheny| (54%0 chlorine)
| Chlorodiphenyl (54% chiarine) |

f PCB

| Molecular mass: 327 (average) -

JCSC# 0939 i

‘CAS#  11097-69-1 .

[RTECS # TO1360000 ‘

UNE 2318

IEC # 602-039-00-4

\Ocmberzo 1999 Validated ) P (P —
TPESOF | - e N _;l_ﬁ-‘_. T FIRST AID/ |

i ACUTE HAZARDS/

| nAzZaRD/ | P cossis PREVENTION | FIRE FIGRTING '

i EXPOSURE L o e WG S

o FIRE ‘\40’ corbustible. Gives ofl rrmamg or ln e of it 11 e SOTOMAIES: powder. |

L fowic fumes (o7 pascs} ine e, | ] B _ |earbon dioxide.

EXPLOSION ; | ,
g \, " PREVENT CENERATIONOFMSTST | |
. EXPOSURE  ISTRICTHYGIENEI i ‘ :
{ “INHALATION i fVentilation, IFrth alr. TSt Kafer o7 modical nlmﬁmn- ‘4
: IMAY BE ABSORBED! Dry skir. ~ [Proteanve gloves. Brawave clodarg.  [Remove comsminniea cloties. R sl
}-SKIN IRedness. o q = s Imen wash skin with water and soap. Refer .
: ; i \for medical sttesdion.

: =55 R Niacsspeic! Taralrinte with plenty of water Jor TJor several
! vEs iSalety pogeles, e sineid oirates {remove comuctlemses ifessily |
{ } lpcssmlc) then take Lo @ doctor. i
£ ~1h”1:.51101\ B !Hcmiacn:. Nebness. 1190 Dat cal, drirk, or srmlm  during work {R:st. Refer tor medieal aitenion. _
{  SPILLAGEDISPOSAL ' STORAGE T P ACKAGING & LABELLING
Cunsu]tm expert! Collect leaking figuid n 'Scparamd I‘rom food and feedstuﬁ's Oool Dry - L’nbrcukﬂb!c packezing: put breakable packaging “ I
jscalable conteiners. Absorb rerminre liqud in - iKeep ine well-ventilaied room. . imtn elosed mbreakable containcr. Do not transpo
ysaixd or inert absorbent end remove 1o safe plage. ;with food and feedsmifs.
‘T30 NOT let this ehemical enter the emvironment. vSevere
{Personal protection. conmie: proetiive clotung Smarme potlumnt
smcluding sell-cortaimed brealnng apparans, ¥Note: C

‘Xnsymbol

N symbol

iR: 33-50/53

:8.2-35-60-61
1 . UN Hazard Class: 9
‘ ] UN Packeng Growp: 11
r L. I SEE IMPORTANT INFORMATION ONBACK e N
AN R A R e e L oprarnme on Cheasic Iwwkhmm‘*"‘h’*’“ [
| 1CSC: 0939 Commias (G BCS CEC 30 :nr;o&fumml:mhm:'umlww:m b¢:r| s, axmeys 10wkl e OSHA FELS,NIDSH RELS |

:NH!OSHIDLHVM:: R e el

Internatmnal Chemlcal Safety Cards

POLYCHLORINATED BIPHENYL (AROCLOR1254) oS
l . Puﬂm‘f%(ﬁlggrﬁsgﬁs LIQUII():E ﬁ%ﬂggg b?ffsuﬁcd inm the body by inhalation of its !
i M acrosol. trough e 5k<in ardf by ingestion ‘

1of2 11/5/2008 10:34 AM



ICSC:NENG0939 International Chemical Safety Cards (WHO/IPCS/IL.. btp:/fwww.cde.gov/niosh/ipcsneng/neng0939.himl

) - ]

r | PHYSICAL DANGERS: _ INHALATION RISK:
A harmiul contammation of the mir wil) be reachad rather slowly
0 on avaporalion of this subswance at 20°C
i CHEMICAL DANGERS:
R | The subsiance decompases 1n & fire producing nmilateg and EFFECTS OF SHORT-TERM EXPOSURE: ;
WX gpases '
T
QGCCUPATIONAL EXPOSURE LTDMITS: EFFECTS OF LONG-TERM OR REPEATED EXPOSURE:
A TEN: 0.3 mgn? as TWA (stany A3 (ACOTH 2004), Repenled 67 prolomged comact with skin may cause dermativs.
MAK: 0.05 prm & 70 mg/m? 5 The substance may bave effzcrs on the liver Anmal wets show
N Peak Inmomation eaegory 1(8) Carcinugen category: 3R that this substmnce poss|bly causcs toxic effects upon human
. Pregmancy risk group: B reproduction. 1
T (DFG 2004).
OSHA PEL: TWA 0.5 mg/m” skin !
NIOSH REL* Ca TWA 0.001 mg/n”" See Anperiing s *Mote |
D i The REL also applies to other PCBs. :
' NIOSH IDLH: Ca § mgrrr See- [DLH INDEX I
ot !
l T |
h
A 1 |
| PHYSICAL j Rnlm_vc ﬂ_uun_wmr =11 1.5 Vapour pressure, Paal 25°C: 0.01 ) :
' PROPERTIES Srz:hmw inwaer: Crownoliwater parliion coefficicom as log Pow: 6,30 (estimated) '

— In the food chain IpoTtart to hemans, bioaccumilauon wkes place, specitically in AQUALC OfznisTE. Mssrorgy &b, |
nmgATA AL ‘paivised not fo let the chermeal enter 1mo the environmen, :,’{

i

[ i e
I NOTES

|Changes inio @ resmous siate (porr point) at 10°C. Distillenon taoes, 365930 CL

Transport Emergency Card. TEC (R)-90GMR-TI-L |

I ADDITIONAL INFORMATION

e e ———— e —— e

: i
. ! .

"1CSC: 0939 POLYCHLORINATED BIPHENYL (AROCLOR 1254) |
I 1C) IFCS. CEC, 199 ‘

e e

| Isiticr NIOSH, ghe CEC or the [PCS nor v parson acting on pemalfof NIOSH, the CEC or the [PCS 15 responsible for the use which |
| IMFORTANT  imnght be made of this informanon. This card contzins the collcetive visws ofthe TPCS Peer Review Commitee and may nol veflect in

LEGAL ial} cases all the demiled requiremerds included jn mational legisistion on the subject. The user should verify corspliance of the cards ‘
NOTICE:  withife relevan legislation 1n the counry of use. The only modifications made to produce the 11.S. version is inclusion of tiz OSHA

| |PELs. NIOSH RELs and NIOSH IDLH values :

20of2 11/5/2008 10:34 AM
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International Chemical Safety Cards

ALDRIN

ICSC: 0774

\.

(@)

UNEP

@OE

?

|
|
i
'

1

1,2,3.4,10,10-Hexachloro-1,4,42,5,8,8a-hexahydro-exo-1,4-endo-5, 8-dimethanonaphthalene
1,45,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,82-hexahydro-,
i (1alpha 4salpha 4all Salpha,8alpha,8ai)

fermal fnstituete for
ﬂuu;mwnai.iwn and Health

'

! HHDN
’ Ci2HgCls
Molecular mass: 364.9
ICSC# 0774 /
ICAS# 309-00-2 3
[RTECS # 102100000 84
UN & 2761
EC# 602-048-00-3
‘March 26, 1998 Validated g
TYPESOF | | ‘
ACUTE HAZARDS/ FIRST AID/
HAZARYDY/ PREVENTION
SYMPT : FIRE FIGHTING
| EXPOSURE | OMs allb. e w il
MNot combustible, Liquid In case of fire in the surroundings:
iformulations containing organic 'all extinguishing agents allowed.
| FIRE isolvents may he flammable, ! i
. Gives off irritating or toxic fumes |
| fergmeimafre [ ,
[EXPLOSION| _ _  _ _  _} i - N - -
' "PREVENT DISPERSION OF '
DUST! STRICT HYGIENE! I
EXPOSURE ‘AVOID EXPOSURE OF i
{ I TADOLESCEN IS AND i
I W ICHILDREN! | o
(See Ingestion). \Jenul'.mon {not if powder) iTresn air, TesL Refer for medical
| -lNH@..ATIOH { . A jatenrion
i !MAY BE ABSORBED! See Protecrive g.lo\'es. Protective {Remove comammateﬂ clothes.
| , Ingestion ielothing. \Rinse and then wash skin with
*SKIN ‘ ywater and soap. Refer for
l _ L | imedical afteption.
; iSafery goggles, or face shield,  (First rinse with plenty of water
| : ' .|for several minuies (remove
I ~EYES I d conlact lenses if easily possible),
i P i 3 ,thmtakem a doctor- —
i Convulsions. Dizziness. iDo not eat, drink. or smoke dunng-:, [Give a slurry Ofa‘-t“’a“’d
| NGESTION |ficadache. Nausca. Vomiting.  rwork. Wash hands before cating,  {charcosl in water o drink. Do
| L Muscle twitching, 'NOT induce vomdriog, Rest |
|

lRefer for medical attcnuon. L

1of3
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SPILLAGE DISPOSAL STORAGE PACKAGING & LABELLING

Do NOT wash away into sewer. Sweep |Provision to comain effluent from fire Do not transport with food and
-spilied substance infe sealable extinguishing, Separated from food and  Heedstuffs.

containers; if approprisie, moisten first  |feedstuffs and incompatibie materials: ) Severe marine pollutant.

to prevent cusiingz Carefully collect See Chemical Dangers. Well closed. T symbal

remainder, then remove to safe place.  Keep in a well-ventilaied room. Store in [N symbol

IExtra personal protection: chemical  {an area withowr drain or sewer access.  |R: 24/25-40-48/24;/25-50/33
protection suit including self-contained S 1/2-22-36/37-43-60-61

oreathing apparatus), N Hazard Class: 6.1

) e B — o lUNPackmgGmup 11
SEE IMPORTANT INFDRMATION ON BACK .

! Prapured m tha contesa of soeperauon berween the Internanonal Programume on Cherrca) Safety &: the
ICSC: 0774 Commueaen of tha Barepens Communies (C) IPCS CEC 1994, o madificsions 10 the Intemauenal veysion mve

'h:an nlth axcep: tw add the DSHA PELE NIOSH RELsand N’DSH IDLH values.

Internatlonal Chemlcal Safety Cards

ALDRIN ICSC: 0774
I - PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
: COLOURLESS CRYSTALS The substance can be absorbed inio the body
M | through the skin and by ingestion.
PHYSICAL DANGERS:
F INHALATION RISK:
Evaporaﬁon at 20°C is negligible; a harmfil
(o]  CHEMICAL DANGERS: concentration of airborne panicle.s can, howaver,
'The substance decomposcs on heating producing  be reached quickly on spraying.
R ‘ : oxic and corrosive fumes including hydrogen
i chloride. Reacrs with acids and oxidanis. Atacks EFFECTS OF SHORT-TERM EXPOSURE:
T l many merls in presence of water. The substance may cause effects on the central

! nervous system , resulting in convulsions. The
t OCCUPATIONAL EXPOSURE LIMITS: effects mmy be dejayed. Medical observation is

A
TLV: 0.25 mg/m® (as TWA), AS (skin} (ACGIH indicated.
N . 1997).
MAK: (inhalable fraction) 0.25 mg/m® skin EFFECTS OF LONG-TERM OR
T i absorption (H); REPEATED EXPOSURE:
v Peak limitation category: I(R) The substance accurmulates in the human body.
i (DFG 2006). Curmilative effects are possible: see Acute
D | OSHA PEL: TWA 0.25 mgjnr’ skin Hazards/Symptoms.
| NIOSH REL: Ca TWA 0.25 g/’ skin Ses
A “Appendix A
NIQSH IDLH: Ca 25 me/m Ses: 309002
.
A e
| [ Boiling point at 0.27kPa: 145°C Solubility in water: none
{ PHYSICAL ! Melting point: 104-105°C Vapawr presswre, Pz at 20°C: 0.009
PROPERTIES . Densitv: .6 Qcranol/water partition coefficient as log Pow:
yc.m’

= o a o o —_— e e o e e b e mm . d s f e

!
74 - t
\The substance is very toxic 1g aqmnc organmns This subsmncc mey be }mznrdous to |
IENVIRONMENT AL fthe envirorment; special anention should be given to birds, honey bees. In the food

DATA ichain lmpormm 1o burpars, bicaccurnulation takes place, spemﬁca!ly in aquatic
jorganisms. 1t is strongfy advised not 1o let the chemical enter into the environment because [tpersmts

11/5/2008 10:57 AM
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iin the environment. The substance may cause long-term effects in the aquatic environment. Avoid
irelease to the enviromment in circumstances different to normal use. N

NOTES

Other melting points: 49-60°C (tecinical grade). Depending on the degree of exposure, periodic medical exarl{inﬂﬁﬂn Is
.indicated. If the substance is formulated with solvemt(s) also consult the card(s) (JCSC) of the solvent(s). Carrier salvents
used in commercial formulations may change physical and 1oxicological properties. Do NOT take warking clothes home.
The recommendations on 1his Card also appl 1o ICSC 0787 {dieldrin). Aldrec, Aldrex, Aldrite, Aldran, Aldrosol. Algran, ‘
Altox, Drinox, Qetlenz, Seedrin, and Toxadrin are trade nomes.

Transport Emergency Card: TEC (R}-61G41b.
“ NFPA Code: H2; FO;RO;
' Card has been partially updated in August 2007: see Storage, Occupational Exposwre Limifs.

' ADDITIONAL INFORMATION

ICSC: 0774 ALDRIN

(CVIPCS, CEC, 1954

"either NIOSH, the CEC ar the [PCS nor any person acting on behalf of NIOSH, CEC or the IPCS is }

IMPORTANT [fésponsible for ihe use which might be made of this information. This card confains the collective views |
LEGAL iof the IPCS Peer Review Comminee and may not reflect in all cases al} the c:lelmled quremm_‘ﬂl . 1
NOTICE: !included in national legislation en the subject. The user should verify compliance of the cards with the l

*  irelevant legislation in the country of use. The only modifications made to produce the U.S. versionis |

:inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH valuss. [
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International Chemical Safety Cards

ENDRIN ICSC: 1023

_ - National instifitte for 7]

( 5} Oecupations! Spiety and Mealth
(D) E'Qﬂ m . -AI
C12HgClO
Molecular mass: 380.9

[ICSC# 1023
lcCAS# 72-20-8
IRTECS # 101575000
W # 2761

EEC# 602-051-00-X
lMarch 1(_) 2000 Vahdated

bt e  ——mmmem e e & e - e . e A am = - e et ot

__..______.__r_.___._ = ; :
S Oy | ACUTEHAZARDS! | peeopamgy | FIRSTAIY
i SYMPTOMS ' FIRE FIGHTING
| | EXPOSURE | P = 3 L - .
Kot combustible. Liquid | lIn case of fire in the surroundings:
i (formulations conmining organic 'all extinguishing agents allowed.
| FIRE |salvems may be flammable.
i |G;»e., off irritating or toxic fumes !
{ ‘{or gases) ina fire, o I
JEXPLOSION| . . oL
{PREVENT DISPERSION OF N ALL CASES CONSULT A
ey __ iDUST:STRICTHYGENE! _|DOCIOR! =
i JINHALA (See Ingcsuon) [Liseal exhaust or breathing Fresh air, rest_ Re.fer t'or medlcal
I TISN t ) pmtemmn N attennon. e e Ml
IMAY BE ABSORBED! ‘Frotective gloves. Protecnve Remove cumammated clothes. |
.SKIN iclothing. Rinse and then wash skin with

l
1 |water and soap. Refer for
! _ |medical aternion.

|
|
i
!

‘Face shield ar eye protecuon in [Firstrinse with pi en!y of water
“EYES -combination with breathing |for several minutes {remove
: {protecﬁon if powder. {contact lenses if easily possible),
[then lake to & dactor.

i - >IDIAZZIIICSS Weakness, Headache. Do ol eat, dnnk, or smioke durmg iGive aslumf of ectivated
: INGESTION ausea. Vomiting, Convulsions. work Wash hands before eating. - -\charcoal in water to drink. Rest

hitp:/iwww.cdc.gov/niosh/iposneng/neng 1025 html

o e 'fi,__ ______ 'Refer for medical attendion.
| SPIILAGE msros_@, ~ STORAGE PACKAGING & LABELLING'
[Do NOT wash away inta sewer. Sweep Provnsmn to cortrin effivent from ﬁre Da not transport with food and
1spi1]ed subsmnce into sealable extinguishing, Separaied from food and | feedstuffs.
|comtainers; if appropriate, moisten first | feedsiuffs Well closed. Keepina Severe
Ito prevent dusting. Carefully collzct well-ventiiaed room marine polivmni.
|remainder, then remove o safe place. T+ symbol
IDa NOT lerthis chemicel emer the N symbol
tenviromment. {Extra persanal protection: R: 24-28-50/53 |
I

1175/2008 10:58 AM
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chemical ia'ro-tcctjun suit including ) } T o s 1/2-22-36/37-45-60-61 L
rself-contained breathing epparatus), 'UN Hazard Class: 6.1 :
- ) o 1N Packing Group: 1 ol 4
| ___ SEEIMPORTANTINFORMATIONONBACK . . as}
! Preparcd in the context of cooperaumm betwecn the [rematianal Prog: on Chemical Safery & ‘lll'ﬁ .
- ICSC: 1023 Conmnsmn of the Stropean Catpmmes {C) TPCS CEC 1994, No modificayars © the Ipematoml verion

! bean made except to a5d the OSHA PELs, NIOSH RELs and NIOSH IDLH =S

ar o R S

International Chemical Safety— Cards

ENDRIN ICSC: 1023
e - RN L= rs - oo " e orhpD o c—— po R s I Erer R ]
: i A o . PO i
| I | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: .
! WHITE CRYSTALS The substance can be absorbed into the body by
| L2} ] inhalation, through the skin and by ingesfion.
. PHYSICAL DANGERS:
!
3 j INHALATION RISK: -
} . N
l ‘ Evaporation at 20°C is negligible: 2 harmful
| ) ' CHEMICAL DANGERS: concertration of airborne particles can, however,
The substance decompases on heating above be reached quickly on SprEYIng o when
| . oty
R 245°C, producing hydrogen chloride phosgens  dispersed, especially if pow dered.
producing hydroge: phosge pe pe
: T OCCUPATIONAL EXPOSURE LIMITS:  EFFECTS OF SHORT-TERM EXPO SUR?:
| TLV: 0.1 mg/m* (skin) (ACGIH 2000). The substance may cause cffects on the “::;
' A OSHA PEL: TWA 0.1 mg/m’ skin nervous system , resulting in convulsions
l’ NIOSH REL: TWA 0.1 mg/m’ ski death. The effects may be delayed. Medical
i : NIOSH IDLH: 2 rmgin?’ sg/m'fzszo: observation is indicated-
: m aee:
T EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
D
A .
. ‘
—---A B Py e J— S e .. a2 o 2 - - '
: Decomposes below boiling point at 245°C olubility in w ater, /100 ml at23°C: -l
Melting point: 200°C nooe . ]
SR Density: 1.7 Vapour pressure, Pa at 25°C: negligible
PROPERTIES : pow p » 1B : loz Fow:
\ glom’ Octmoliwater partition coefficient as log Fow:
1 | 5.34 e I
[ The substance is very toxic 1o aquatic organisms. This substance ray be hazar ‘l_h?ts‘m v t 1
i VIRONME, the environment; special atention should be given to honey bees birds marmmals fL1s S S
lEI\ g ATA s strongly advised not to let the chemical enrer into the environment because it persists in e |
| |the. epviromment. In the food chain imporiant to humaos, bicaccumulation tukes place, speciiicaily in
| B  fish seafood Avoid release to the environment in circumstances di fferertt £o norroal use. ‘

| NOTES = _a

[1f the substance is formulated withso]vmﬂ(s).aiso;orél;l_t‘the car_é(;i (E‘.SC) ofthe éo\vem{s)fCaJﬁer solvents used in
|commercial formulations may change physical and toxicological properiies. Do NOT take: working clothes home.

l Transport Emergency Card: TEC (R)-61G41a i

S— vy —_——— e e s Rae e e — —— = men — o ———
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L ) NFPA Code: H3; FO; R; 0 |

o __ ADDIIONALINFORMATION |

T |
"1CSC: 1023 ENDRIN |
| (€Y [PCS, CEC, 193 i

ENeither NTdSH. the CEC or the IPCS nor any person acting o behalf of NIOSH, the CEC or the IPCS is
‘1esponsible for the use which might be made of this information. This card coniains the collective views

lMigng ,0F the IPCS Peer Review Commites and may not refiect in all cases all the detailed requirements
NOTICE:

seievant Jegislation in the country of use. The only modifications made to produce the U.S. version is

iincluded in mational iegisiation o the subject The user should verify compliance of the cards with the |
|
‘inclusion of the OSHA PELs, NIOSH RELs and NIOSH TDLH values. !

5of3 11/5/2008 10:55 AM
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International Chemical Safety Cards

ICSC: 0740

CHLORDANE (TECHNICAL PRODUCT)

) Q’@):‘C}%

UNEP "’

- 1,2,4,5,6,7,8,8-Octachloro-2,3,32,4.7,7a-hexahydro-4. 7-methanoindene
‘ 1,2.4,5,6,7,8,8-Octachloro-2.3,3a,4,7, 7a-hexahydro-4, 7-methano-1H-indene

_ C10HgClg
' Molecular mass: 409.8

rmﬂirﬂ’-‘
g:uh;ﬁmmr sarety ard Nealth

JCSC# 0740
'CAS# 57-74-9
{UN# 2996
EC# 602-047-00-8
iMarch 26, 1998 Validated B s
. TYPES OF ,
ACUTE HAZARDS/ FIRST AID/
' HAZARD/ PREVENTION FIGHTING
| EXPOSURE R o R
‘Liquic formmietions containing  NO open flames. i Alcohol-resnsm foam, pDWdF-f-
FIRE lorganic solvents may be | J|carbon dioxide. '
tlzmmable. Gives off irritating or
‘toxic firpes (or gases) ina fire, ,
!EXPLOSION ] L I ] A 1 T
i ; [FREVENT GENERATION OF _ [IN ALL CASES CONSULT A
' IMISTS! STRICTHYGIENE!  {DOCTOR!
. EXPOSURE IAVOID EXPOSURE OF
‘ IADOLESCENTS AND
!» r e ~___ {CHIDREN! I I, -~
I(See Ingestion). {Breathing protectmn ‘Fresh mir, rest - Refer “for medical
e i
| IMAY BE ABSORBED! Proective gloves Protective [Remave contaminated ‘clothes. *
- «SKIN jclothing. IRinse and then wash skin with
‘ | iwater and soap. soap. |
1 -Keaness. Pain, [Safety gopples face shizld or eye First rinse “with plenty of water \
EYES protection in combination with  ifor several minutes {Temove i
: : breathing protection. icontact Jenses if easily possible), !
L I o ithen take to 2 doctor. |
—.— o Ccmﬁmm Convuisions, Nausea, Do not eat, drink, or Smoke during Rest. Refer for medical atention
INGESTION ‘Vommng, \work Wash hands before cating. _I
SPILLAGE DISPOSAL E STORAGE IPACKAG]NG & LABELLING ‘
C ofiect leaking and spilled liquid in IProvmmn 10 contain effluent from ﬁre Do not u-ansport with fnod und |
sea]able containers as far as possible.  iextingushing. Separated from food and ‘\fecdsmffs, ‘
‘Absorb remaining liquid in send or inert | feedstuffs bases and incompatible ‘Severe I
{abscrbent and rernove to safe place. Do Wmatenms See Chemical Dangers. Well * mmrine pollutant.
NOT wash away imo sewer. Personal  iclosed. Keep in a well-ventilated room Pm symbol
[N syrnbol l

iprotection: chemical protection suit i

1of3
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including self-contained breathing {R: 21/22-40-50°53
‘2pparatus. 18 2-36/37-60-61
{UN Hazard Class: 6.1
1UN Packing Group: I

SEE JMPORTANT INFDRMATION ON BACK i
Prepored m ths comext of cosperaton berween the Intermation] Programme on Chemucn] Safesy &= the

ICSC: 0740 Cormmmisn of the European Commemues (C) IPCS CEC 19M. No modifications 10 the Imermatonal versua have
‘been made cxcept Lo add the QSHA PELs. NIOSH RELs nnd NIOSH IDLH vahes.

International Chemical Safety Cards

CHLORDANE (T ECHNICAL PRODUCT) BB L
S S e Nl . T ———
} PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
I ; TECHNICAL: LIGHT YELLOW TO AMBER  The substance can be absorbed into the bady by
:I VISCOUS LIQUID inhatation, drough the skin and by ingestion,
M !
{ PHYSICAL DANGERS: INHALATION RISK:
| P Evaporation at 20°C is negligible; 2 harmfil
concentration of airbarne particles can, however,
[0 | CHEMICAL DANGERS: be reached quicldy on spraving.
{ The substance decomposes on burning, on
R i comtact with bases producing toxic fumes EFFECTS OF SHORT-TERM EXPOSURE:
mludnng phosgene hydrogen chloride Attacks ~ Exposure at high Tevels may result in
T , iron, zinc, plastic, rubber and coatings. disorieniation, tremors, convulsions. respiratory
failure and dealh. Medical observation is
A 1 OCCUPATIONAL EXPOSURE LIMITS: indicated,
+ TLV: 0.5 mg/m® as TWA (skin) A3 (confirmed
N I animal carcinogen with unknown relevance to  EFFECTS OF LONG-TERM OR
bumans); {ACGIH 2004), REPEATED EXPOSURE:
T MARK: (Inbalable fraction) 0.5 mg/m’ The substance may have effects on the liver
L { Peak limitation category: 1(8); immmme system . resulting in tissve lestons and
i skin absorption (K); liver impairment. This substance 1s possibly
‘ D Carcinogen caiegory: 3B, carcinogenic to humans.
: (DFG 2004).
| " OSHA PEL: TWA 0.5 mg/m? skin
i NIOSH REL: Ca TWA 0.5 mg/m’ skin See
' T Appendix A
! NIOSH [DLH: Ca 100 mgim® See: 57749
. ]
5 A ‘ '
i g . !
i | Boiling point at 0.27kPa: 175°C Vapour pressure, Pa at 23°C: 0.0013
| PHYSICAL Relafive density (water = 1): 1.59-1.63 Qctanol/waler partirion coefficient as log Pow:
|  PROPERTIES Soluhility in weter: 278
] )
| The substance is very mxir. to aquatic orgamsms This substance may be hazmﬂuus 0
lENWRONMENTAL t#he environment: special attention should be given to soil organisms, honey bees. Itis
i DATA !s!rongly advised that this substance does not enter the enviromment. The substance may
[ B rcause fong-term effects in the aquatic envirooment. e :
'5 B A NOTES T ¢
F the sdhstance is formulatzd wnh solvents also consult the IC8Cs of these mate:na.ls Camer solvems used in commrmal
"iprrmilations may change physical and toxicological properties. Belt, Chior Kil, Chiortox. Corodan, Gold Crest, Intox,

lof3 11/5/2008 10:59 AM
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~ . L c - e Ao CSC
|Kypehier, Niran, Octachlor, Sydans, Synklor, Termi-Ded, Topiclor, and Toxichior are trade names- il
10743 Hepmchlor.

Tr Emergency Card: TEC (R)-61GT6 m

\1
l
il

o ADDITIONAL INFORMATION

—

{
|
ICSC: 0740 CHLORDANE (TECBNICAL PRODUCT)

(C) IPCS, CEC, 19 LA |

\
t

[—
o H

e

‘Neither NIOSH, the CEC or the IPCS nor any person acting on bebalf of Wsﬂz"“"ﬂi‘ﬁﬁ.ﬁiﬁ? ff&: 3
IMPORTANT ;responsible for the use which might be made of this information. This card C"r;il;;sd yequirements -“
Lecar  °fte IPCS Pecr Reviow Commitiee pud may nor reflect in all cases al) the d€ - of the cards with e |
NOTICE: ncluded in nationa) legislation on the subject, The user should verify s;mmg:ﬂiﬁ‘:Jne e US, versionis |

: ireievant legistation in the country of wse. The anly modifications made fo prﬂd :

‘inclusion of the OSHA PELs, NIOSH RELs and NIOEI IDLE valoes. 5

11/5/2008 10:55 ¢
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NIOSH Documenc: Pocket Guide to Chemical Hazards: Chlorinated c.., htp:/iwww .cdc.gov/niosh/mpg/mped01 13 .htmi

\EBC Home || CDEBeanch | DOEHeatth Topice fed

Occupational 3afei; and Health

ZAFEE N ERL R TEN  FTA=.T

Search NECSH | NIOSH Home | MOSH Topics | Shia index | Datahases and Informafion Resources | MOSH Products | Contact Us

Septamber 2005
NIOSH Pocket Guide to Chemical Hazards
NEG rome | nugn rnm | 1_nn_n|grrs Q Trude- Na_g [ Cnemcal Namtae i Cf\:v Nurrtseg | BT :,"\ brimbers | g.gp_e ces | Search sa.arr.r.
. CAS 8001-35-2
Chlonnated camphene
CaoH1pCla RTECS xw XW5250000
Synonyms & Trade Names DOT D& Guide
Chlnmcamphane. Uctadﬂumcarmhuna Polych}oromrnphene Tn:aphane 2761 151
Exposure NIDSH REL Cﬂ [Skln] Sse &undm.&
Limits OSHA PELY: TWA D5 mg/m’ fskn]
IDLH Ca [200 mg#m’] See: Conversion
B(JO 352
Physmal Descnpilon
Armbar, waxy solid with 8 rrlld plney chlurme— and mrmhur Irke udur [msed.lude]
MW 4138 EP Demnmnses MLT: 149- 194'F Sol‘ 00003%
VP(77°F): 0.4 mmHg P. 7 Sp. Gr 165
FLP: NA UEL: NA LEL NA
Nnnaurrbustible Sohd but ray be dusulvsd n flamrmhle hquids.
Incompatlbtlﬂsas & Reactivities
Strong mudmsrs [Note: Shghtly corosive to metals under mulsl oundmnns]
Measuramant Mathods
NIO3SH 5038
See: NMAM or OSHA Methods
Personal Protection & Sanitation (Sge prolection codes) First Aid {See procedures)
Skin: Prevent skin contac Eve’ trigale immeadiately
Eyes; Pravent eya contact Skin: Soap wash promptly
Wash akin: Whan contaminaled/Dally Braathing: Respiratory suppart
Remove: When wel or contamneled Swallow; Medical atleniton imrnedialaly
Change: Daliy

Pravide: Eyewash, Quick drench

Respirator Recommendations NIOSH

At concentrations gbove the NIOSH REL, or where thare s no REL, at any detectable concentration

{APF = 10,000) Any self-contained breathing apparatus Lhal nas 2 full facepiece and 15 oparated in a pressure- demand of athar positive-
pressure mode

{APF = 10,000} Any supplied-air respirator that has a full facepiece and is operated in a pressure-damand or other posilive-pressure mode
in combination with an auxiliary saif-contained posiive-pressute breathmg apparatus

Escapa:

(APF = 50) Any air-purifying, full-faceplece respirator (gas mask} with a chin-siyle, front- or back-mounted arganic vapor canister having an
N100, R100, or P100 filter. Click hiers for information on selection of N, R, or P fillers./Any appropnate sscape-typs, ssif-contained

brealh!ng appsralus
Imfo th t respiraior jen

Exposure Routes mhalauon skin absorplion, lngastlan skln and.’ur aye contact

Symptoms Naussa, confusion, agitation, remor, convuls\ons unconsciousness; dry. redskm [pmenhal occupainonnl car:magan]

Target Organs cantral narvous systern, skin

Cancer Sita {in animals: livar cancer)

lof2 11/5/2008 11:01 AM



ICSC:NENG0034 International Chemical Safety Cards (WHO/TPCS/LL..

hitp:Awww.ede.govinioshvipcsneng/neng0034. html

International Chemical Safety Cards

I1CSC: 0034

L
: & £ =y
lwio]
Dichlorodiphenyltrichloroethane

1,1,1-Trichioro-2.2-bis( p-chiorophenyljethane
2 2-bis(p-Chlorophenyl)-1.1,1-wichioroethane
) 1.1%(2,2,2-Trichloroethylidene)bis(4-chlorobenzene }

Matrpsal rstoute for |
Becnpatisnal Saleie and Heakth

N OSH

p,p-DDT
C)4HgCls

Molecular mass: 354.3

NCSC# 0034
ICAS#  50-29-3
RTECS # KJ3325000
UN# 2761
BC# 602-043-00-7
April 20, 2004 Validated :
TYPESOF = y
ACUTE HAZARDS! FIRST AID/
HAZARD/ PREVENTION |
XposURE | SYMPTOMS | SmERemme
T o mstible. Ly ormateon:  NOapen fames Powdsi wakT spray, loam carbon
FIRE, congzitng srgamc solvents may be , dioxide.
Miamsnble. Gives off irritaling or wxie i d
iugazs {or gnses) ina fire. | i ) '
TEXPLOSION 1 _ A I Rl
o e [FREVENT DISPERSION OF DUST!
EXPOSURE ISTRICT HYGIENE! AVOID EXPOSURE
L w _ [OF (PREGNANT) WOMENE = N
SINHALATION - owet ____ Loca extaustor breathoogprotecuon.  [Freshainiest 0 4
'-Slﬂ;rii_ ' r jProwechive gloves, Remove commminaizd cjolkes. Rimse and |
R IR A = T L
T ©T iRedness Sufery goggles, or eye protection in [First rinse with plenty of watzr for several |
+ “EVES l mhiration with beeathing proiection i hmintes (remove contacl lenses if cesily
powder. possible), then take o & docior. |
Trewmrs Disrrhoca, Dizzmess. Heatache. (Do no1 i, drik, or smoke during work,  {Rinsc moath, Grve 2 shuy of activeted ]
sINGESTION ivermung. Numbmess, Pacesthesian. 'Wash nands before exting. chaycosl n waier to drink, Rest. Refer for !
Fhvpeeeseitabilite. Comedsions. " . _ imedical atmndion. ] 1
SPILLAGE DISPOSAL STORAGE | PACKAGING & LABELLING
I

‘Do NOT Iet this ehentical eaer the emvirommeat. | Provision w contain efiluem from fire 1Do ol transport with food end feedsmfis.
"Sercep spilicd substance im0 sealzble nen-metaliic !mmgmshlrr_ Separeted fromiron, slumimmt and  {Severe marine pollutant
cOmMAINeTs; il approphiaic. momsten first 1o prevenr it salts, feod aw! feedsud}s See Chermceal iT symbol |
igusung. Carefillv collect remzinder, hen remove |Vrangery ‘I symno!
w safc place. Personal protzeuor P3 filter i IR 25-40-48/25-50/53
‘respiralor for oxie partcles. 1 IS: 1/2-32-36/37-45-61-61
:UN Hezard Qiass: 6.1

! “UN Pecking Group: 11
. B SEE IMPORTANT INFORMATION ON BACK o

Prepared 21 the Chntexs £ 6neanen betweT, he Itroainsl Progrimee ta Checal hafer & b Comemamny of ne Eumpcsi

. ICSC: 0034 m&c&{ﬂ:ﬁﬁc 1954 |0 oA 1o i Lnberoances] verrest kivs bean mmids Ficer b udd the OSHA PELY, NIOSH REL:
International Chemical Safety Cards
DDT ICSC: 0034

11/5/2008 10:30 AM



, . i 0113.himd
NIOSH Document; Pocket Guide to Chemical Hazards: Chlorinated c... hitpr//wWW ‘ede.gov/nioshnpgmped

See aiso; NTRODUCTION See ICSC CARD: 0843

e ———— v By S P e

NIDSH Home | NIQSH Search | Site Indey | Topic List | Contagt Us

11/5/2008 11:01 A
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JCSC:NENG0034 International Chemical Safety Cards (WHO/TPCS/IL.. bt cAc gov/siosh/ipesmeng/neg0

 giem?!
! o o e T
T subglance is very toxie M AQUAnC ofganisms This subsiance may be hazardous to the ermronIDSIL SpEcia)

. d . ; . chain, for example 1n
ENVIRONMENTAL |atermon should be civen 1o bivds, Bioacourmiialion of this chemical may oecur along the food are, however, shoul

I : s NCE: .
' : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: -
: . COLOURLESS CRYSTALS WHITE POWDER, TECHNICAL The substarce can be absosbed irlo (e Body by jegsstion t
Ii M ; PRODLICT IS WAXY SOLID.
' INHALATION RISK: .
P . FHYSICAL DANGERS: veporation at 20°C 15 negligiblc; & P, Somirte o7 :{ly '
' | sicborne particles can, however, b roached quuckly espest '
H 0 ) if powdered.
i CHEMICAL DANGERS: :
‘ R On combustion, forms wxic and corrosive EFFECTS OF SHORT-TERM EXPOSURE:
! fieesineludiogydcogen chloride. Reaets with slummumand Moy case mechanicat iitaon. The sbstoes eV U0
i T ; fron. effects on the central pervous sYSiEm , IESULTE S exdtin
! end respiralory depregsion Exposiee st high levels may s '
A OCCUPATIONAL EXPOSURE LIMITS: desth, Medical abservaion s indiz#d
! {TLV- 1 mg? as TWA A3 (ACGIH 2004). ol
| N MAK: | mg/m? H EFFECTS OF LONG-TERM Oﬂﬂgﬁ"“ﬁ‘r’vﬁ"’;im”“ i
} Peak limissuon catcpory: [1(8) The subsisnce may have ellects 01 ermopenic @ humens
! T ! (DFG 2003). nd liver, This substance is possibly e ER B0 o |
k | OSHA PEL. TWA | mg/m’ skin Animal tests show that this SubSIance poSSIv
i { NIOSH REL: Ca TWA 0.5 meny’ Siee Appendia A haaans sepeoduciion oz developt :
: D NIOSH IDLH' Ca 500 mg/m’ See: 30203
| |
T i
1 . |
F A | . I
i Boiling potat: 260°C Solubiliy in watcr: poor . ‘
‘ PHYSICAL | Melting poinc 109°C Octanolfwatzr partition coeficiert 85 103 BB (Rl
| PROPERTIES |Demity: 16
i
|

DATA ivilk end aquatic orgardams This suhsiance does emer the envirommen under normal wse. Greal
‘ ibe given 10 avoid eny addidonel relesss, £.g. thraugh irappropriate disposal.
_NOTES e

il ey . N iy e e T T sicel and
[Depending ou the degree of cxposure, periodic medical examination is indicatcd. Carrier solvens ued in commer&iel forrmulauons ‘m\(!?:g?iml_ :
Iwxicolagical properties. Da NOT ke working clothes home. Consult razional legislalion, Agrian, Azoty, Anofex, lode Gestpan, ’ 1
‘Guzsapon, Clofenotare, Zeidane, Dicophane, Neocid are trade vames, {

Apat. i Emergency Card: TEC {R)-61GT7-L |

{ . Transpore

T _ ADDITIONAL INFORMATION . W N t

[ il :

VICSC: 0034 F DD¥ l
{C) [PCS, CEC, 19 P

P g

AT T—— = S —— e or the e which
TNeither NIOSH, thx C:C or the IPCS nar any person acting on bebalf of NIOSH, the CEC or the IPCS ‘;;:;‘g:::; ns; ot refitarin

1
IMPORTANT  mighl be e of this informauon. This caré contains the collective iews of the [PCS Potr Review Ca O eosianon oFthe 5
LEGAL  iall cases ml the deailed requiremenss included in nahnal legislation on the subject. The user shou) o VX, ,ggmmi::cf e DSHA‘“

NOTICE:  iwith i relevent legislation i the couwrmry of use. The anly modifications made o prodire the US, veTsionist
1PELs, NIOSH RELs ant NIOSH IDLH values.

]

= e e

11/5/2008 10:30 Al



ICSC:NENGO210 Interriational Chemical Safety Cards (WHO/TPCS/LL... hitp:/www _cdc.gov/niosh/ipcsneng/neng08 1 0.homi

International Chemical Safety Cards

SILVER ICSC: 0810

Matiomal institue For
b keupational Sates and Health
i OSH

BHOS

Arpentium
C.I. 77820 {
Ag \
(ACSC# 0810 '
CAS#  7440-22-4 |
IRTECS # VW 3300000
iSeptember 10, 1997 Validated
" TYPES OF !
i ACUTE HAZARDS/ FIRST AID/
HAZARD/ | PREVENTION !
ExPOSURE  SYMRTOMS T | TURPORRR
" FIRE iNot combustible, except as o ] i
T " powier. ) ] - _ s L
’EX[’LOSION _ i _ |
. : [FREVENT DISPERSION OF
. EXPOSURE ! ‘ '[DUST! ! i
; iLocal exhaust or breathing Fresh air, rest ;
el I i
SN i ‘iProtective ploves. [Rinse skin with plenty of water or
[ 7 ) ‘ ) ishower, |
_i Z Safety spectacles, or eye |First rinse with plenty of water
i EYES . iprotection in combination with  {for several minutes (remove
: ' breathing protection if powder.  contact lenses if easily possible),
o ! ™ lihen take to adoctor.
- Do not em;. drmk. or smoke dunng
-]NGESTION | work A i[_ _ - - ‘
SPILLAGE DISPOSAL 1 STORAGE IPACKAGING & LABELLING |
Sweep spilled substance into 'Separated from ammeonia. strong
_comainers; if appropriate, moisten first  {nvdrogen peroxide sohrions, soong
1o prevens dusting. Carefully collect acids.
jrermainder, then remove to safe place. .
1130 NOT let this chemical enter the ;
renvironment. ' e L
B SEE I.MPORTANT INFDRMATION OE\ BA.CK
Preparcd m the comext of cooperatinn batween Lhe Intemanonal Programme an Chermical Saferv & the

i
‘1CSC: 0810 Commeswn of the Eixopean Commamuies (C) IPCS CEC 19, Ho modificarians 10 the [memauonsl veesion have |

been made exzept 10 ndd the OW !’ELs WIOSH RELs and N‘IOSH IDLH vahms ‘

Internatlonal Chemical Safety Cards

1of2 11/5/2008 11:42 AM



ICSC:NENGO0310 International Chemical Safety Cards (WHO/IPCS/IL...

bip:/. ,www,cdc.guw:ﬁosh!ipcsneng’ peng0810.huml

SILVER 1CSC: 0810
' ! . PHYSICAL STATE; APPEARANCE: ROUTES OFEXPOSURE:
WHITE METAL, TURNS DARK ON The substance can be absorbed ino the bacy b
M " EXPOSURE TO OZONE, HYDROGEN inbalation and by ingestoD.
. SULFIDE OR SULFUR. .
P i INHALATIONRISK:
; PHYSICAL DANGERS: Evaporation at 20°C is negligible; a Wml?ﬁﬂ ver
o | concentration of airporne particles oan, RoWever,
: be reached quickly when dispersed.
R | CHEMICA1. DANGERS: .
Shock-sensifive compounds ars formed with  EFFECTS OF SHORT-TERM ‘ﬁ'fl’(;lsvuer“‘
T acetylene. Reacts with acids causing fire hazard. Inhalation ofhigh amounts of metal :]: s N
_ Comact with strong hydrogen peroxide solution  vapours may cause jimg damage With P -
A _wilt cause violent decomposition 10 oxygen pas. oedema.
» Contact with ammonia may cause formation of R
N compounds that are explosive when dry. EFFECTS OF LONG-TERM O
i REPEATED EXPOSURE: o
T | OCCUPATIONAL EXPOSURE LIMITS:  The subslance may case 88ISY AR o
. TLV (metal): 0. mg/m® (ACGIH 1997). discolorarion of the eyes. nose, trost
i EUOEL: 0.1 mg/m" as TWA (EU 2000). {argyriarargyrosis).
D | OSHA PEL: TWA 0.01 mgfm’
| 3
NIOSH REL: TWA 0.01 mm/m
A i NIOSH IDLH: 10 mg/m® (a5 Ag) See: IDLH
; INDEX
T [
|
s
| PHYSICAL ! Boiling point 2212°C Relative density (water = 1): 10.3
PROPERTIES  Melting point: 962°C Solubility in water: nome
\ENVIRONMENTAL f’lrhis suzstance may be hazardous to the environmenr; special atention should be given
2 DATA t O BqEANC OTERADISIIS.
I __NOTES ——
| Card has been partially updated in March 2008: see Occupational Exposure e
| ADDITIONAL INFORMATION ' ;
'ICSC: 0810 SILVER
(Cy IRCS, CEC, 199+
- T — — . . - - = e
. [Neftber NIOSH, the CEC or the IPCS nor any persan acting on betalf of N1OSH, the CEC l‘l’:c“;fgfw": |
| MPORTANT [responsible for the use which might be made of this informarion. This card Comins the co e ;
L e Ar, | of the IPCS Peer Review Commitee and may not reflect inall cases al] the l#::;ﬁg‘::é’:wm he |
0r Le T s TS W : . ia e |
" NOTICE: jincluded in national legislation on the subject. The user should verify compP odce the 5. version is

irelevant legistation in the country of use. The only modifications made t0 PT
jinclusion of the OSHA PELs,1 NIOSH RELs and NIOSH IDLH valugs.__ =

]

20f2
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ICSCNENG1052 International Chemical Safetv Cards {WHO/IPCS/IL... bitp:frwww.cde.govinicshi ipesneng/nene] 052 mml

International Chemical Safety Cards

ICSC: 1052

BARIUM
1 s ? o SRt and Heaith
00 i b i
{r]_'@\" y . '
S UNEP { i /
Ba
Atomic mass: 137.3
JCSC# 1052
‘CAS#  7440-39-3
IRTECS = Q8370000
'UN# 1400
October 20, 1999 Validated
TYPESOF ,
¢ ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
EXI’OSURE : SYMPTOMS - FIRE. . FIGHTING
| IFlamrmable. Manyrea'-nom mn{'ju*—bvbpenﬂamea NO sparks, and Special powder, dry sand, NO
FIRE |cam,e fire ar explosion. RO smoking. NO conract with hydrous agents. NO water.
fwater. i

Prevem deposition of dust; clesed
lsysiem. dust explosior-proof
.lectrical equipment and lighting.

\Flm'iv dﬁne*sed paruc'les Torm

EXPLOSION :emloswe mixtures in air.

{PREVENT DISPERSION OF
EXPOSURE _ B IDUST! STRICT HYGIENE! = =
Cowb Sorc throat, Ecua ex.lmust or breathing "|Fresh air, rest. Refer for medical
oy SR iy e e
{Redness. -"Frbtectwe gloves, Remove cnnmmmau:d clothes
; “SKIN : \ Rinse skin with plenty of wawr or
g i ;i Jshower, Refer for medical
: | _ |attention.
! iRedness. Pain iSafety gogzles. First rinse with plenty of water
! EYES ! Ifor several mimates (remove
: | contact lenses if easily possibie),
i : o Itiren take t a doctor,
. Tio oot ear, drink, or smoke durine [Rinse mouth. Refer for medice!
~ING EST]Oh [ swork, o _jawention. |
SP]LLAGE DISPOSAL STORAGE ‘ PACI\AG]NG & IABELLING

‘Sweep spilled substance imto sealable

‘containers. Carefilly collect remainder, istrong oxidants, acids, Dry. Keep under

:then remove to safe place. Chemical
.protection suit including self-comained
|breathing apparams. Do NOT wash
;away i sewer.

|Separated from halogenated solvents.

yinert pas, oil or oxygeo-free liguid.
i
I

!

1

'UN Hazard Class: 4.3
UN Packing Group: II

i ) SEl;.‘ I.MPORTANT IN'FORMAT]ON ON BACK

11/5/2008 11:43 AM



ICSC:NENG 052 International Chemical Safety Cards { WHO/TPCS/IL... bttp:/rsvww.cde. govinioshfipcsneng/neng] 052 fxtml

: Prepared m ihe comtext of cooperaton between the Inmml?rngrimmtkmlsﬁety& e l

ICSC: 1052 * Commisnen of the European Cammutes (G} IPCS CEC 194, No modifications io the [memsational versen P1= |
been made excepi 1o add the OSHA PELs, NIOSH RELs and NIOSH [DLH valoes. ;

International Chemical Safety Cards

BARIUM ICSC: 1052
_ , : : |
1 PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: i e
YELLOWISH TO WHITE LUSTROUS SOLID  The substance can be absorbed imo the body by l
M . [N VARIOUS FORMS. ingestion.
P PHYSICAL DANGERS: INHALATION RISK:
Dust explosion possible if in powder or gramilar
o farm, mixed with air.
EFFECTS OF SHORT-TERM EXPOSURE
R CHEMICAL DANGERS: The subsmnce irtitates the cyes, the skin and the
The subswnce may spontapeously ignite on respiratory fract
T - contact with air (if in powder form). The
, substance is a strong reducing agent aud reacts  EFFECTS OF LONG-TERM OR
A . violently with oxidants and acids. Reacts REPEATED EXPOSURE:
violently with halogenated solvents. Reacts with
N | water, forming flammable/explosive gas
(hydrogen - see ICSCO001), causing fire and
T explosion hazard.
+ OCCUPATIONAL EXPOSURE LIMITS:
D TLV: 0.5 me/m’ (as TWA} (ACGIH 1999).
A
. |

'

A o
{

|

| Boiling point: 1640°C Solubility in wrater: reaction
PHYSICAL . Melting point: 725°C
PROFERTIES 1 Density: 3.6
| o’
IENVIRONMENTAL .
. DATA
[ _ NOTES o o
IReacts violently with fire extinguishing 2gents such as water, bicarbonate, powder, foam, and carbon dioxide. Rinse
jconmminated clothes (fire hazard) with plenty of water.
: Transport Emergency Card: TEC (R)-43G12 .

|
}I
|
%
|

ADDITIONAL INFORMATION

) B}
p . 0 -3

' ICSC: 1052 BARIUM
: ' (C) IPCS, CEC, 1984 1

T IMPORTANT  /Nether NIOSH, the CEC or the IPCS nor amty persen acting an behal £ of NIOSH, the CE or the IPCS 15

! LEGAL iresponsible for the use which might be made of this information. Triss card cartains the collective \rie“‘f_s .

-~ ——— oo ——0 ——o—— — oo o - = — e
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ICSC:NENG1052 Imernarional Chemical Safety Cards (WHO/IPCS/L... hitp:/iwww.cdc.govinioslviposneng/neng 1052 himl

iof the IPCS Peer Review Commitize and may not reflect in all cases all the detailed requirements
NOTICE: iincluded in nariomal legisiation on the subject. The user should verify compliance of the cards with the
’ ‘relevant legislation in the country of use. The only modifications made to produce the U.5. version is
linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

- 11/5/2008 [1:43 AM



[CSC:NENG0020 international Chernica] Safety Cards (WHO/IPCS/IL...

hﬂp'ﬂwww-Cdc-EOVITliOSWIpcSmngmﬁuguuav.am.,.

International Chemical Safety Cards

CADMIUM

ICSC: 0020

& @@

W gfcupgﬁtgﬁa: Safeny Mdi!eaﬁf' l
| [ 2

UNEP Y W ;
Cd

: Atomic mass: 112.4

ICSC# 0020

ICAS#  7440-43-9

'RTECS # EU2800000

TN 2570

IEC# 048-002-00-0

iApril 22, 2005 Validated . s :

- S = '
TYPES OF | ! FIRST AID/ !
HAZARD/ | ACUTEBATARDS PREVENTION FIRE FIGHTING !

EXPOSURE | o T v Emr <1 W
Flannmble in powder form and INO open ﬂame.s ,NO spm-lcs and |DFY sand. Special powaer
Ispomanenmly combustible in  INO smoking, NO contact with ~ lo1h<? agents. |
’ FIRE ipyrophoric form. Gives off 'heat or acid(s).

;rrimling or toxic fumes (or
~ jeases) ina fire.

i
i

T
g !

o

| Fincty dlspersed pamcies form

EXPLOSION lfemloswe mixtures in air.

‘Prevent deposition of dusg closec
:systern. dust explosion-proof

|

|

1

i

!l

ielectrical equipment and lighting. =

| I
| EXPOSURE |

e |
Pl ERS SULTA |
PREVENT DISPERSIONOF I A!}Ja %\SES CON |
IDUST! AVOID ALL CONTACT: DO o

e — |
S 3 fe medical
\ ~INHAL [Cough, Sore throat. Toca: exhaust or breathing ifFresh air, rest. Refer for i
3 aanl | protection. ﬂﬁf‘t‘m_______,_,&;s_ﬁ— |
T ‘ Protective gloves jEemove contaminated clotbe " {
*SKIN | ' B-:m"" and then wash skin w1
' arerand sosp.
i - A T E—— — - — TR ety of water
i = R A e
1 «EYES | !m cherlnatnon with breaihing 4 ,u."‘ o if easily poss ible), |
' ! iproechon. ; ol ke to a doctor. E
| 0 ¥ ._-——’—"'-‘—"_—_d——‘___‘
' - - il -y | atention. |
-INGESTION Abdominal pain. Diarrhoea. T30 et cat drfiic or smoke curifi eoae b R for medica |
Headachs. Nausea, . Vomiting. _|work t_____:___f_;:&:é
~ SPILLA — ELL
| SP]LLAGE DISPOSAL | 'STORAGE P Ac;q._A;GmG & LABE

R

[Evacuate danger area! Personal
sprotection: chemical pratection suit
rinctuding self-contained breathing
rapparanis. Remove all ignition sources. |
'Sweep spilled subsmnce inte

,comainers. Carefully collect remainder,
Ithen remaove 1¢ safe place.

10of3

fFu-epruof. Dry Keep under mtrl gas.
|Separaied from igntion saurces,
’oxidams acids, food and feedsmffs

_lAJm oiat T mbreakable Pacg?‘;ﬂs;‘g’ put
iﬁﬁﬂzﬁﬁﬁ?amﬂmmk
Hwith Tuads and feedsaufB. ‘a
Nowe: E . ‘
i’ T— TR 1
N sy \

11/5/2008 11:42



ICSC:NENG0020 International Chemical Safety Cards (WHO/TPCS/IL...

:8: §3-45-60-61

'UNHa:zard Class: 6 1

IR: 45-26-48/23/25-62-63-68-50/53

hitp:/rwww .cdc.gov/niosh/ipcsneng/nens0020.iml

SEE M!’ORTAN’I INFORMATION ONBACK

ICSC: 6020

Prepared m the coatext of cooperation berween 1he. Int2matxal Programme on Chermcal Safety & the

Commssoa of the Eurcsean Commmines (C) IPCS CEC 194 No modifications w0 1he Inermvoml veruon have |

een made exeept 1o add 1he OSHA PI-ZLS. NIOSH RELs and NIOSH [DLH vakues

e

Internatmnal Chemical Safety Cards

C A.D MI'UM ICSC: 0020
: | PHYSICAL STATE; APPEARANCE ROUTES OF EXPOSURE:
. . SOFT BLUE-WHITE METAL LUMPS OR The substance can be absorbed imo the body by
:  GREY POWDER. MALLEABLE. TURNS inhalation of its aerosol and by ingestion
g ; BRITTLE ON EXPOSURE TO §0°C AND
i 1 TARNISHBS ON EXPOSURE TO MQOIST AIR. INHALATION RISK:
' g A harmful concentration of airborne panicles can
I M PHYSICAL DANGERS: be reached quickly when dispersed, especially if
Dust explosion pessible if in powder or granular powdered.
P form, mixed with air.
_ EFFECTS OF SHORT-TERM EXPOSURE:
| 4] i CHEMICAL DANGERS: The fume is irritating to e respiratory tract
" Reacts with acids forming flammablefexplosive Inhalation of fume may cause hmg oedema (see
' R gas (hydrogen - see TCSCO()OI} Dnst reacts with Notes). Inhalation of fumes may cause metal fume
; oxidants, hvdrogen azide, zinc, selenium or fever. The effects may be delayed. Medical
i T telhurium , causing fire and explosion hazard. observation is indicated.
‘ A ! OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF LONG-TERM OR
! { TLV: (Total dust) 0.01 mg/m’ REPEATED EXPOSURE:
i N {Respirable fraction) Lungs may be affected by repeated or protonged
! 0.002 mg/m* as TWA A2 (suspected umag exposure 1o dust particles. The substance may
T carcinogen); BEI issued (ACGIH 2005). have effecrs on the kidusys , resulting in kidney
. MAK: skin absorption (H); impairment This substance is carcinogenic to
! i Carcinogen category: 1; Germ cell mutagen Tummans.
i D q group: 3A;

(DFG 2004).
OSHA PEL*: 1910.1027 TWA 0.005 mg/m’
: t *Note: The PEL applies to all Cadmium
T : compounds {as Cd).
 NIOSH REL* Ca See Appendix A *Note: The

' REL applies to a1l Cadmium compounds (as Cd).

A

. NIOSH IDLH: Ca % m..'m *{as Cd) Sev: IDLH
' INDEX,

5 : Boiling pomt 765°C Solubiluy in water: nape

PHYSICAL ; Melting paint: 321°C Auto-igninon emperature: {(cadmivm metal dust)
PROPERTIES . Density: 8.6 250°C
:  gfent’
ENVIRONMENTAL
DATA

2of3
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‘Reacts violently with fire extinguishing agents such as water,foam.carbon dioxideand halors. Depending on ﬂ‘f’_deg e &
exposure, periodic medical examination is indicated. The symptoms of lung cedema often do not becoms manifest un:ul E
few hours have passed and they are aggravated by physical effort. Rest and medical observationare therefore essential. Do E
NOT ke working clothes home. Cadmium also exist in  pyrophoric form (EC No. 048-011-00-X), which bears the E
additional EU labelling symbol F. R phrase 17, and S phrases 7/8 and 43, UN nurbers and packing group wilt vary '
raccording to the physical form of the substance.

i ) B ADDITIONAL INFORMATION

|
'ICSC: 0020 CADMIUM f

tC) IPCS, CEC, 1994

— [, IR

iNeither NJOSH, tbe CEC or the IPCS nor any person acting on bebalf of NIOSH, the CEC or the [PCS is 1\
IMPORTANT rcspousible for the use which might be made of this information. This card contains ihe °‘_’“e"’u;: views |
: LEGAL of the IPC‘_.S Pe?.r Review Committee and may not reflect in all cases all the c_Ietmled rfsqmrc:: .
NOTICE: inctuded in national legislation on the subject. The wer should verify compliance ofthe cards Wi |
* lrelevant iegislation in the country of use. The oaly modifications made to produce the .S, versian is

Jof3 1175/2008 11:43 AN
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International Chemical Safety Cards

SELENIUM ICSC: 8072

UNEP

i a
| Se \
i {powder) i
ICSC# 0072 3
(CAS#  7782-49-2
iRTECS # V587700000 .
EC# 034-001-00-2 l
;April 26, 1993 Validated
TYPES OF | ;
t  ACUTE HAZARDS/ | FIRST AID/
HAZARD/  PREVENTION
_exosure | SYMPTOME | M ' ‘i
' FIRE ! C orrbustible., Gives offi 1rr1taun, NG open flames. NO comacr with- inde:, AFFF, foam, carbon
. ot taxic fumes {or gases) ina fire. 1umdams et dioxide. NO waier
|r{1e.k of fire and explosion on i
'EXPLOSIOF comzct with oxidants. R R -
| [PREVENT DISPERSION OF | T
 EXPOSURE | __ DUSTISTRICTHYGENE! i
i .lmtanon of nose. Cough. %ulatmn, local exhaust, or [Frash air, re.st. Refer for medical -
‘Dizziness. Headache. Laboured }breammg protection, lattention. ;
I]*JHALA'I‘ION Ibreathing, Nausea. Sore throat.
Vomiting. Weakness. Syimptoms |
- _ imaybe delayed (see Notes}. ; B o v B e
' " Redness. Skin bums. Pain. [Protective gloves. Protective ‘Rinse skin with plenty of water or
|_ SKIN iDiscolowration. lcl athing. ishower. Refer for medical
l janention. Remove and isolate
lcoptarunated clothes.
’ Reduess. Pain. Blurred vision, | [Sefety specta'-hs or eye |First rinse with plenty of water
 “EYES ‘ ;proteciion ia combination with Wfo several minutes (remove
.breathing protection. jcantact lenses if easily possible).
ithen mke to a doctor,
Memliic msts. Diarrhoea. Chills, Do not eaw, drink, or smoke dur-iIgRinsemn"ﬁmmh. Induce vnmiﬁngﬂﬁ;
» ‘Fever. {Further see Inbalation).  ywork. LONLY TN CONSCIOUS |
INGESTION | | 'PERSONS!). Refer for medical
\ : ) ! ) atenion, ‘
é SP]LLAGE DISPOSAL | STORAGE [PACKAGING & LABELLING
1D NO’I‘ wash away into sewer. Sweep ’Fircpmnf Separated from strong i aiight. Do not ransport with food and "
;spilled substance into conminers; if joxidarms, strong acids, food and | feedstufs, .
jappropriate, moisten first to prevent feedstuffs Dry. IT symbol I

R: 23/25-33-33

idusting. Carefully collect reroainder, !
§: 1/2-20721-28-45-61 !

f
1
‘ther remove o safe place. Personal |

sprogection: P3 filter respirator for toxic |
narncles

!
1

117572008 11:43 AM
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SEE IMPORTANT INFORMATION ON BACK I

|
: & the
. Preparcd m the enteat of soaperttn between tho Itenustiona] Programme on Chemeal Safe!
ICSC: 0072 Commesson of the Evsopean Commauzs (C) IPCS CEC 1994 No meodilicauas o the Inicrmational Veraon fae l

been made excepr toadd the DSHA PELs, NIOSH RELs and NjOSH [DLH welues =

International Chemical Safety Cards

' PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: body by '
| ODOURLESS SOLID IN VARIOUS FORMS.  The substance con be absorbed into the body by
DARK RED-BROWN TO BLUISH-BLACK inhalafion. through the skin and by ingesnon. |

AMORPHOUS SOLID OR RED :
I ' TRANSPARENT CRYSTALS OR METALLIC INHALATION RISK:
+ GREY TO BLACK CRYSTALS. Evaporation at 20°C is negligible; & harmiul
M concentration of airborne particles car, however,
! PHYSICAL DANGERS: be reached quickly when dispersed.
P
I EFFECTS OF SHORT-TERM EXPOSURE:
0 ' CHEMICAL DANGERS: The substance is irritating to the eyes and e
 Upan heating, toxic fumes are formed. Reacts  respiratory tract Inhalation of dust may cause
R . violently with oxidants strong acids Reacts Tung pedema (see Notes). Inhalat an of fume may
i withwater at 50°C forming flammuable/explosive cause symptoms of asphyxiation. chills and fever
T + gas (ydrogen - see ICSCO001) and selenious  and bronchins. The effects may be delayed.
 acids. Reaers with incandescence on pentle
A heating with phosphorous and rpetals such as EFFECTS OF LONG-TERM OR
nicksl, zinc, sodium, potassium, platinim. REPEATED EXPOSURE: )
N i Repeated or prolonged contact W jth skin may
! OCCUPATIONAL EXPOSURE LIMITS: cause dermatins . The substance may have effecntz
T TLV: 0.2 mg/n?® as TWA (ACGIH 2004). on the respiratory Tact, gastrointestinal Tact, a
MAK: (Inhalable fraction) 0.05 mg/m? skin , resulting i mausea, vorniting cnugi_l,
Peak limitation category: I(4): Carcinogen yellowish skin discolouration, loss of nails,
b category: 3B; Pregmancy risk group: C; garlic breath and bed teeth.
(DFG 2004).
A OSHA PEL*: TWA 0.2 mg/m® *Note: The PEL
tlso applies to other seleniim compounds (as .
T Se) except Selenium hexafluoride.
NIOSH REL*: TWA 0.2 mg!m3 *Note: The REL
' A also applies 10 other selenivm compounds {es

' Se) except Selemium hexafluoride.
+ NIOSH IDLE: | mg/m® (as Se) See: 7782452

! Boiling point: 685°C Solubility in water:
! ng:‘:gﬁlés ! Melting point; 170-217°C none
i Relative density (water = 1): 4.8 Vapowr pressurez, Pa at 20°C: ?.1
'ENVIRONMENTAL |
DATA ‘ _ ,

' } NOTES B B I —
Do NOT take working clothes home. -

= e e e —aoc— 20 o o 5 __;_.__-____—s———”-“-'——-[

ADDITIONAL INFORMATION _ T e e o

2of3 11/5/2008 11:43 AN
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CICSC: 0072 SELENIUM
i (€1 IPCS, CEC, 199 l

_ Peither N‘(OSH, the CEC or the IPCS or any persan acrmg on behalf of NIOSH, the CEC or the TPCS is
IMPORTANT ,responsibie for the use which ruight be made of this information. This card contains the collective views
LEGAL 10f the IPCS Peer Review Comumnitiee and may not reflect in all cases all the detailed requirements
NOTICE: emcluaed innational }2gisiarion on the subject. The user should verify compliance of the cards with the
 relevant legislation in the country of use. The anty modifications made to produce Lhe LS. version is
\inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values,

3of3 1175/2008 11:45 AM



ICSC:NENGO0052 inermational Chernical Safety Cards (WHO/[PCS/IL... Yatp: /swrw.cdc. gov/ioshVipesneng/neng0052. hirol

International Chemical Safety Cards

ICSC: 0052

]

wrie far
Aiiorsat instils ety and Health

MWSPI

e
o |
Lead metal E
5 Plumbum |
i Pb
1 (powder)
ICSC# 0052
‘CAS# 7439-92-]
RTECS # QF7525000
.August 10, 2002 Validated -
TYPES OF | r 7
ACUTE HAZARDS/ f FIRST AID
' HAZARD/ | | PREVENTION | FIGHTING
_EXPOSURE cdangi IR | FIRE
INot coni:usuble. Gwes oﬁ' ! In case of fire in ﬂ'm sm'romdmgs
FIRE irritating or voxic fimmes (or ‘ use appropriate extingnishing
! \eases) ina fre. i media.
Finelv dispersed partlclcs form fPrcvent deposition of dust; closed -
EXPLOSION exploswe mixtures in air. isystern, dust explosion-proof
| L o relect_riql_gq_l,upmm and lighting. . .
[ ‘See EFFECTS OF LONG-TERM [PREVENT DISPERSION OF f
‘ EXPOSURE IOR REPEATED EXPOSURE. 'DUST. AVOID EXPOSURE OF :
i o B oo n \(I’REGNAT\F)WONLEN' ) M . .
| sINHALA [Loca) exbaust or breathing ; Fresh air, rest.
: = TION l ) hmm:ctmn. )
I : [Protective gloves lRamove cnntarmnﬂted clothes.
: «SKIN ] I iRinse and thep wash skin with
| ] g . s twater and so3pP-
| j ‘Safet\ spectacles. |Firstrinse witia pleary of water
! | i iFor several nmi raules {remove
: *EYES : i | contact lenses if easily pessible].
' . ' jthen mke to a doctar.
' Abdominal pain. Nausca. Do not eat, dnn}.1 or smoke during rﬁmse mouth. C5ive plenty of |
‘*INGESTION Vomiling. work. Wash hands before eating. nwatsr 1o drink. Refer for medical
O O P B L S e jatention. ]
! Sl:EJLAG_E _I?_ISPOSAL » - u_STORAGE - PACKAG]NG & LABELL]NG ;
”%weep spilled substance info Sepamtzd from food and feedsndfs :

‘onziners; if appropriate, moisten first | incomparible mmaterials See Chemical
:to prevent dusting. Carefully collect Dangers.

remnainder. them remove 1o sefe place.
Do NOT let this chemical emer the
ienvironment Personal protection: P3

tHiter resplmtur for toxic parlmlcs H e

1 of 3
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SEE IMPORTANT INFORMATION ON BACK

ICSC: 0052

Prepared in the context of tooperzton between the Intermananal Programume oa Cherrcal Safery & the
Commissam of the Eiropean Communiirs (CY [PCS CEC 1998 No mudificatons 10 the imsmanomal version have
been made excep 1o 564 the OSHA PELs, NIQSH RELs and NIOSH IDLH vakses

International Chemical Safety Cards

LEAD

ICSC: 0052

1

- PHYSICAL STATE: APPEARANCE:
BLUISH-WHITE OR SILVERY-GREY SOLID
. IN VARIOUS FORMS. TURNS TARNISHED

ROUTES OF EXPOSURE:
‘The substance can be absorbed imto the body by
inhalation and by ingestion.

- ON EXPCSURE TO AIR
! g INHALATION RISK:
. PHYSICAL DANGERS: A harmful coneentration of airborne particles can
M Dust explosion possible if'in powder or granulor be reached quickiy when dispersed. especialiy if
* form, mixed with air. powdered.
P |
- CHEMICAL DANGERS: EFFECTS OF SHORT-TERM EXPOSURE:
Q ' On heating, toxic fumes are formed. Reacts with
 oxidanis. Reacis with hot concenrated nitric
R ! acid, boiling concentraied hydrochioric acid and EFFECTS OF LONG-TERM OR
sulfiric acid. Atacked by pure water and by REPEATED EXPOSURE:
T : weak organic acids in the presence of oxygen.  The substance may have effecis on the blood
| bone marrow centval nervous syslem peripheral
A ' OCCUPATIONAL EXPOSURE LIMITS:  nervous systsm kidneys , resulting in anagmia,
j TLV: 0.05 mg/m" as TWA A3 (confirmed animal encephalopaihy (e.g, convulsions), peripheral
N " carcinogen with unknows relevance o umans); nerve disease, abdominal cramps and kidney
' BET issued { ACGIH 2004). impairment. Causes loxicity to human
T i MAK: reproduction or development. This substance is
! Carcinogen category: 2; Germ cell mizegen probably carcinogenic 1o humans, fast wack
group: JA: change Oct 06 - TARC 2A.
D (DFG 2006).
» EUOEL: 8s TWA 0.15 mg/m® (EU 2002).
" } OSHA PEL*: 1910.1025 TWA 0.050 mpm’ See
i Appendjx C *Note: The PEL also applies to
r : other Jead compounds (as Pb) — see Appendix C
NIOSH REL*: TWA 0.050 mg/m" See Aopendix
A | C *Nore: The REL alsc applies to other lead
. compounds (as Pb) — see Appendix C.
, NIOSH IDLEE: 100 mg/m’ (as Pb) See: 7439921
: i
|  PHYSICAL ' Boilingpoint: 1740°C Density: 11.34 g/om?
! PROPERTIES i Melting point: 327.5°C Solubility in water: none
1 iBioaccumulation of this chemical may accur in plants and in marmmals. It is strongly ¢l L
ST g ‘advised that this substance does not enler the environment. ,‘ 3

DATA

NOT_ES

Diepending on the degree of expusure, pericdic medical examinatior. is suggested. Do NOT ke warking clothes home. Card
+has been partly updated in Apri! 2005. See section Occupational Exposure Limits. Card has been partly updated in October
‘2006: see section Occupational Exposure Limits, Effects Long Tem Expasure.

1
i
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ADDITIONAL INFORMATION i

I L _ i!_ '

LEAD |
{CyIPCS, CEC. 1994 i

—_— —_— -

ICSC: 0052

"Neither NIOSH. flxe CEC or the IPCS nor anv person acting on behalf of NTOSH, the CEC or the IPCS is |

| IMPORTANT iresponsible for ihe use which migdtt be made of this information, This card coma_ins the cg!l:cnve VIEWS I
. LEGAL 10f the IPCS Peer Review Committee and may not refiect in all cases all the detailed reqmrmnj:s e
NOTICE: | neluded innational legislation on the subject. The user should verify compliance of the cards with ]

iretevant legislation in the country of use, The only modifications made to produce the U.S. version is
.inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values,

£3
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International Chemical Safety Cards

MERCURY 636 ¥t
L]
ﬁ<- ‘a piatione instiute for .

) ‘?( ( Secunafiona! Satory and Heefth i

¥ \i‘. g
S UNEP ‘
Quicksilver '
Liquid silver !
Hg |
ICSC# 0056
CAS# 7439-97-6

RTECS# OV4550000
UN# 2809
EC# 080-001-00-0
Aprll 22, 2004 Vahdatcd

TYPES OF ) |
. ACUTE HAZARDS/ ' i FIRST AID/
PAZARD! | SYMPTOMS PREVENTION 1 FIRE FIGHTING
o combisGbie. Gives off , lﬁcase of Aire in the swromdings: |
FIRE iirrimting or toxic furoes (or ’ use appropriate extinguishing
pzases) ing fire. L - oedia. 7
iRisk of firz and exploston |in case of fire: lccep druams, e
EXPLOSION fcool by spraying with water. !
i STRICT HYGIENE! AVOID N ALL CASES CONSIILT A i
! EXPOSURE OF (PREGNANT) #20CTOR' '

" EXPOSURE | TWOMEN! AVOID EXPOSURE
i | |{OF ADOLESCENTS AND |
: o - ICHILDRFN! 5

|Abdominal pain. Cough iLocal exhaust or breathing [Fresh air, rest. Artificial
iDiarrhoea. Shormess of breath, otection. espiration if indicated. Refer for

‘ *INHALATION Womiting, Fever or elevated body IFr aredical attention,

_ lemperaure. ) > !

- o IMAY BE ABSORBED! Reduess. iProtectve gloves Protective  Remove conmminzied clothes.
<SKIN lcfothing. IRinse and then wash skin with

waier and sosp. Refer for
} o imedical atiention. _ |

| y iFace shield, or eye protection it /First rinse with plenty of water i
; EVES lcombination with breathing tfor several minutes (remove
‘ 0 |proteclion. jcontact lenses if easily possible), |

: i o ! o o Ithen teke to a doctor. ‘

: Do not eat d:mk, or srmke dunng :Reler for medical anention.

- *INGESTION l swork Wash hands before ea.nn_ i 1

f— 7":.:1“—-—-]- — — bndr i e  —

P SPILLAGE DISPOSAL o __ST ORAQE_ B ’ PACKAGING & LABELLING '
'Evacuate danger area in case ofa large iProvision to contain effluent from ﬁrc iSDemai material. Do not ransport wﬂIa |
spill! Consult an expert! Ventilation.  |extinguishing. Separated from food and  food and feedsmffs. !

iCollect leaking and spilled liquid in | feedsmuffs Wel) closed.

P of3
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ICSC:NENG0056 Imermarional Chemical Safety Cards (WHO/IPCS/IL...

iscalable non-metallic containers as far l
ias posgible. Do NOT wash away into
isewer, Do NOT let this chemical enter
ithe environment. Chemical protection ‘
;suit including self-contrined breathing, |

hnp:ﬁwww.odc.govmjosh.’ipcsneng!nengOOSG.hmnl

iN symbol \
iR: 23-33-50/53
iS. 1/2-7-45-60-61 l

1UN Hazard Class: 8 '
|UN packing Group: I ‘
I N - N —

on Chenmal Safety & U

ICSC: 0056

ROUTES OF EXPOSURE: i
The substance can be absorbed into the quy by ;
inbalation ofits vapour and tirough the skin,

inati i be
A harmful conmmination of the air can 98
reached very quickly on evaporation of this

EFFECTS OF SHORT-TERM E)ﬂ’l('::nllﬂ:l%n
The substance is irrittingio the Sk!t!. Thca
ofthe vapours roBY St P

use effects o
SR g dkidneys. The effects may be

delayed. Medical observation is indicated.

EFFECTS OF 1 ONG-TERM OR

|
|
|
|
|
|

fance have cffects on the ccrm-ill_ i
iy g/ resulting i irriability, -
emotional instako>  Hity, Tremor, mental and memory |
disturbances. spreech disarders. Danger of » i
cummulative effeezt”.. Animal tests show thatthis
substance poss] THY causes toxic effects upon |

” e o

» °C: 0.26 |
Vapour pressure= - P2 at 20°C )
Relative vapour- density (sir = 1% 6 .?: . :
Relarve density” of the vapaur/air-1mixnre a d

‘apparatus. . ) L
SEE lI'f‘!PORTANT lN'FOR_MJ_&TlON QIS BAS:!( - |
Premred v the comext of cooj berween the Imsmaoaal P ceryion have ‘
ICSC: 0056 Commmesamn of e Emﬂpn:n Cormummes (Cy 1PCS CEC 1994, No modiicates 1 te luemaonal ¥ :
been made excapt 1o acd the OSHA PELs, NIOSH RELS and NIOSH TDLH vahuzs. 1
International Chemical Safety Cards
1 " PHYSICAL STATE; APPEARANCE:
i 1 ODOURLESS, HEAVY AND MOBILE
M  SILVERY LIQUID METAL.
also as a vapour’!
P | PHYSICAL DANGERS:
i INHALATION RISK:
0
- CHEMICAL DANGERS: 2
R i Upon beating, toxic fixnes are formed, Reacts  substance at 20°C-
violently with ammmonia end helogens causing fire
T and explosion hazard. Attacks aluminium and
| mary other melals forming amalgams.
A [ OCCUPATIONAL EXPOSURE LIMITS:
N TLV: 0.025 mg/m® as TWA {skin} A4 BEI issued nervous sysiemar
{ACGIH 2004).
T MAK: 0.1 mg/m Sh
Peak limitation category: II(8) Carcinogen
1 category: 3B REPEATED E XPOSURE:
i (DFG 2003). 1
D OSHA PEL: C 0.1 mg/m’® nervous system J<idneys ,
A { NIOSH REL: Hg Vapor: TWA 0.05 mg/o® skin
| Other: C 0.1 mg/m’ skin
T i NIOSH IDLH: 10 mg/m’ (as Hg) See: 7439976
| hunian reproduczLi O
& l
| Boiling point 357°C
Melting poini: -39°C
ngiil]gﬁlés | Relative density (water = [): 13.5
! Solubility in water: 20°C (air = 1): 1.009

VIRONMENT AL | 7% SUbstance is very toxic o aqualic organisas. In the food chain. 4 FTPOTRGt [0 himans,
O q .
ENVIRONMENT AL Ibioaccmmﬂaﬁou takes place, specifically in fish.

|
|
|
i ino:u.-.
l
|

DATA

| : . . NOTES

lof3
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ICSC'NENGO056 International Chemical Safety Cards (WHO/IPCS/IL... http: /s www.cde. gov/niosh/ipcsneng/neng0056.hum!

Denending on the degree af exposure, periodic medica] examination is indicated. No odour warning if roxic concentrations
:ave present. Do NOT ke working ciothes home. ;
Transport Emergency Card: TEC (R)-80GC9-TI+IIN

ADDITIONAL INFORMATION

!
!
3 ] ]
ICSC: 0056 MERCURY |
' {C}1PCS, CEC. 104
"Nsithe- NIOSH, the CEC or the IPCS nor any person acting on bebalf of NIOSH, the CEC or the [PCS is |
IMPORTANT iresponsible for the use which might be made of this information. This card contains the collective views
LEGAL iof the [PCS Peer Review Commitree and may not reflect in 211 cases all the detailed requirements
5 i .included in national legislation on the subject. The user should verily compliance of the cards with the
) NOTICE: reievant legislation in the country of use. The only modificarions made to produce the U.S. version is
! linclusion ofthe QSHA PELs, NIOSH RELs and NIOSH TDLH values.
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International Chemical Safety Cards

ARSENIC

@O

ICSC: 0013

e
it o
g;f;;,,."ﬁ;f"": B o sl Hewith ‘

!
ey

u,ﬁ . der, water spray, foar.
;carb( -, dioxide.

I

! Grey arsenic
. As
; Atomic mass: 74.9
lICSC# 0013
(CAS# 7440-38-2
IRTECS # CG0525000
1UN # 1558
EC# 033-001-00-X
‘Ociober 18, 1999 Validated
TYPES OF .
. HAZARD/ ACISJ;I,'EMWS’ | PREVENTION
! EXPOSURE .
iCombustible. Gives off irritating ™0 open fiames. NO contact with
FIRE ior toxic fumes (or gases) in 8 fire. jsrong oxidizers. NO contact with
' DT fhot surfaces,
" [Riskoffire and explosion is Prevert deposition of dust, closed
’ EXPLOSION isiight when exposed to hot 'svsterr, dust explosion-proof

fine powder or dust

isurfaces or flames in the form of lclcvtrical equipment and lighting,

[PREVENT DISPERSlON OF
DUST! AVOID ALL CONTACT! -
AVOID EXPOSURE OF

(PREGNANT) WOMEN! f

DC)‘- —=TOR!

i {Cough. Sore troat. Shortess of
| -INHALATION lbre.aﬂl. ‘Weakness. See Ingestion.
|

|Closed system and veniilation.

'\ F 5 oy, ,a; air, rest. Arnﬁmal }
re-yt -ation may be needed. Refer 1
'1‘ N lnedmal amemion, o

i
|
E,..q TALL CASES CONSOLT A ]
i
L
|
i

! "1:";""-"""er

M i
i e Ve conaminated clmhcs i

jx ynaese skin with plenty of water o1 li

g & ,th mlenw of water

*;s.g i several minutes (remove
eepiniadt lenses if cns1lvposs:ble)
5}_\ *3 3 tﬂkemﬂdOCmr , .

e e

i Fr ix1sse moufh Tnduce vomiting
LY IN CONSCIOUS

[I‘ E‘ﬁ‘“"

>3 SONS!). Refer for medical
a‘; 1 FILOD.

e

' [Redness Pmtécl:ive gloves. Protective
12 SKIN i clothing.
! |
[Redness iFace shield or eve prolecntm in
! wombination with breathing
{ g ][ _|prmectlon if powder.
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i }Abdomina] pain Diarrhoea. Do not eat, drink, or smoke durmo
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‘kvacuate danger aree! Sweep spilled  iSeparated from strong oxidants, acids, Do not transport with food and

substance into sealable comtainers. ‘halogens. food and feedstuffs. Well rfeedsardts.

1Carefully collect remainder, then iclosed. iMarine pollutant.

rremove to safe place. Chemical ‘ IT symbol

;protection suit including self-contained ! iN symbol

.breathing apparats. Do NOT letthis ! tR: 23/25-50/53

ichernical enter the epviromment. : |5t 112-20/21-28-45-60-61

1 ;1IN Hezard Class: 6.1

' 7 3UN Packing Group: T
SEE IMPORTANT INFORMATIQN ON BAC}(H .. B
Prepared m the context of cooparauon between the Interrational Progearrane on Chermcal Safety £ the

JCSC: 0013 Commssin of the European Coerouniees {C) 1PCS CEC 199, No modificatons ta the Intzmatom) verson have
’ bean made exzept {o atid the OSHA PELs, WIOSH RELs and NIDSH TDLH vahues ’
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International Chemical Safety Cards

ARSENIC ICSC: 0013

E PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
! ODOURLESS. BRITTLE, GREY, METALLIC- The substance can be zbsorbed iota the body by
| LODKING CRYSTALS. intmlation of its aerosal and by ingestion.
1 i
| PHYSICAL DANGERS: INHALATION RISK:
M Evaporation at 20°C is negligible: a harmful
concentration of airborne partcles can, however,
P - CHEMICAL DANGERS: be reached gquickly, when dispersed.
i Upon heating, toxic fimes are formed. Reacts
o | violently with strong oxidants and halogens, EFFECTS OF SHORT-TERM EXPOSURE:
w; causing fire and expjosion hazard. Reacs with  The substance is jmitating to the eyes the skin and
R | acids lo produce the respiratory tract. The substance may cause
) effects on the gastrointestinal wact
T OCCUPATIONAL EXPOSURE LIMITS: cardiovascular system ceniral nervous sysicm
OSHA PEL: 1910.1018 TWA 0.010 mg/m* lidéﬂyi ﬁ‘ﬂﬁn& ifll severe fﬂfﬂmﬁ& loss
. 3 . of fiui electralytes, cardiac diserders
! A TDSEE{EIA.« Ca C 0.002 mgfm” 15-miruse See shock convulsions and kidney impairment
! S Exposwre above the OEL may result in death, The
{ N { NIOSH IDLH: Ca 5 mgfu’ (s As) See: 7440382 ¢fferts may be delayed. Medical observatian is
 TLV: 0.0] mg/m® s TWA Al (confirmed hwmam {p4icatad,
T . sarcinogen); BEI issved (ACGIH 2004).
Lol EFFECTS OF LONG-TERM OR
' Carcinogen category: 1: Germ cell mitagen REPEATED EXPOSURE:
£ D ' group: 3A: Repeated or prolonged contact with skin may
! (DFG 200, cause dermatits. The substance may have effects
! A ' on the oucous membranes, skin, peripheral
I nervows system liver bone marrow , resulting in
! T 5 pigmentation disorders, hyperkeratosis,
3 perforation of nasal septn:, neurcpathy, liver
A : impairment anaemia This substence is
carcinogenic o humans. Animal ks show that
! this substance possibly causes toxicity to human
! reproduction or development. |
’! PHYSICAL i %l;l:z:rt?nsog paint 613°C ﬁsrl:;bility in water:
| PROPERTIES g

pfem’
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E\IVIRONMTNT AL “'Fae substance is toxic t© aquatic organisms. It is strongly advised that this substance
DATA idoes not enter the environment.

!

" NGTES k
Tne substance is combustible but no ﬂash point is avanl able in literature. Depending on the dezree of emusme., penodlc 3

niedical examination is sugpested. Do NOT take workine clothes home. Refer also to cards for speciiic arsenic compounds,

&B g.. Arsenic pentoxide (ICSC 0377), Arsenic richloride (ICSC (1221), Arsenic trioxide (ICSC 0378), Agsine (IC SC 0222). ‘
TmnsportEmergcnc}' Card: TEC (R'}-GlGT:-—II |

e
|

ADDITIONAL INFORMA’I‘I()I\

\

- L I e
YCSC: 0013 ARSENIC |

I
{C1IPCS, CEC, 19 i

‘Neither NIOSH, tnc CEC or the Ii’CS nor an)_' p'ars;n acﬁr;g on_h;izalf'oleosI'L ‘h- CEC ?r t:::,:ﬂ,?f“:: ‘
IMPORTANT responsible for the use which mipht be oade of this information. This card conains the coliec

X «0f the IPCS Peer Review Comminee and may not refiect in all cases all the demiled requirements
NLCID':'IC‘;I CE: ‘included in nationa legislation on the subject. The user should verify compliance of the cards with be ‘
. h . L I
i
i

irelevant legisiation in the coumry of use. The only modifications made to produce the US. Gl
. inciusion of the OSHA PELs. NIOSH RELs and NIOSH JDLH values.
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CHROMIUM FC5C1 0029

vaionef fastiude for
Occupational St and Health
. U
/v | O
; i

\
| Chrame i
| c: |
! Atomic mass: 52.0
(powder) l
ACSC# 0029
CAS# 7440-47-3 ;
!RTECS # GB4200000 !
IOCIOhBI‘ a7. 2004 Validated - ‘ |
R p——— . FIRST A/ l
' HAZARD/ \ , PREVENTION :
EXP OSURE ' SYMPTOMS . 7 f FIRE FIGHTING |
!Combushble under specific ‘No open flames if in powder In case e of firc in the smrounchngs
3 FIRE conditions, - form. wse appropriate extinguishing l
' I H mfdxd
g ; Prevent deposition of dust. closed l [
: EXPLOSION ! susten, dust explosion-proof ‘ :
: ) ) . m clecrncal equipment and lighting, | i
PREVENT DISPERSION OF ‘
EXPOSURE , |DUST! _ l - i
INHALATION lCough ocal exhaust or brealhmg IFresh air, rest !
l | i [protection. g
\ ] |Protective gloves. ' iRemave contaminated clothes.
 *SKIN : H IRinse skin with plemy of warer ar
. o B - i - ) i ishower, !
: iRedness. |Safety gogples. " iFirs: rinse with plenty of water
; EYES | 1 o {for several minutes (remove !
| . 1 ‘contact lenses if easily possible}, !
! ‘ther take to 2 doctor.
‘ -INGESTIOI\ ' .E:?t eat, drinie. or smoke dunn, Rinse mouth,
T SPILLAGE DISPOSAL | STORAGE [PACKAGING & LABELLING
'Sweep spilled substance into r f a
\

|contaIners; if appropriate, moisten first .
't prevent dusting. Personal protection: |
1P2 filter respirator for harmful particles. | i

_ SEE IMPORTANT INFORM_A'EI‘ION ON BACK

i Prepared m the comext of coopernnon bewsen the lmnuml?mgmnm on Chemecal Safety & the
i ICSC: 0029 Corumissoi of the Eiropean Cammwmis (£) IPCS CEC 1994, o modificancns m the femansa) verson have
: been made excep 1o sdd the OSHA PELS, NIOSH RELs and NXQSH IDLH vahes.
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C 0 1CSC: 0029
1 T PHYSICAL STATE: APPEARANCE: OUTES OF EXPOSURE: \
'GREY POWDER
. \
PHYSICAL DANGERS: INHALATION RISKE o e particles can |
P Dust explosion possible if in powder or granuiar A harmful concentr tion © ispersed i
: form, mixed with air. be reached quickdy #0° persEs:
' © ! OSURE: \
CHEMICAL DANGERS: EFFECTS OF SHPF;T_";ST‘;“: R vesendihe
R | Chromium is & cataiytic substance and may ceusc May cause mechant®® Das
\ ! reaction in contact with many organic and respiratory ract.
! T | inorganic substances . causing fire and explasion
1. A ) REPEATED EX¥OS
i | OCCUPATIONAL EXPOSURE LIMITS:
: N ‘! TLV: {as Cr metal, Cr(Tll) coopoungs) 0.5
q U mg/m?® as TWA A4 (ACGIR 2004). ,
'I T , MAK not established. |\
\ } OSHA PEL®: TWA 1 mg/m’ Sez AppendixC \
‘ *Note: The PEL also applies to insoluble 1
D ; chromium salts. )
[ NIOSH REL: TWA 0.5 wmg/m’ See Appendix C A
| A | NIOSH IDLE: 250 mgim® (as Cr) See: 7440473 \
oo |
1
T S E
 Boiling point 2642°C Solubility in vraves
PHYSICAL iMeltingpoim: 1900°C nane

e surface of e i oraam panticles is oxidi
i e TR
ADDITIONAL INFORMATION T

L o o T = o

1CSC: 0029

(C) IPCS.CEC, 1994

. - — - 2 il I
= : : CS is

:Neifner NIOSH, the CEC or the TPCS nor any person actng an behal f of \Lﬂosn[-ul:i:l: &iafoﬁ:glipviEW5 I
| poRTANT Topusibiefor e e ‘bich might be made of tis information. This card e cequiremerts |
o LEGAL i_?f the TPCS Peer Review Commitice and may 1ot refiect in 8l] cases 2 Ly (jance of the cards with the
| NOTICE: fincluded in natiopal legislation on the subject. The user should verify' &€ armp oduce the US version is '
: i relevan legislation in the country of use. The only modifications mde& w oF =

| .inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH valuet. _”_’_/-;"‘"
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Appendix A to Sec. 1910.120--Personal Protective Equipment Test Methods

This appendix sets forth the non-mandatory examples of tests which
may be used to evaluate compliance with Sec. 1910.120 (g} (4] {ii) and
{iii). Other tests and other chalienge agents may be used to evaluate
compliance.

2. Totally-encapsulating chemical protective suit pressure test

1.0--Scope

1.1 This practice measures the ability ¢f a gas tight totally-
encapsulating chemical protective suit material, seams, and clesures to
maintain a Fixed positive pressure. The results of this practice allow
the gas tight integrity of a totally-encapsulating chemical protective
suit teo be evaluated.

1.2 Resistance of the suit materials to permeation, penetration, and
degradation by specific hazardous substances is not determined by this
test method.

2.0--pefinition of terms

2.1 Totally-encapsulated chemical protective suit (TECP suit) means
a full body garment which is constructed of protective clothing
materials; covers the wearer’s torso, head, arms, legs and respirator;
may cover the wearer’'s hands and feet with tightly attached gloves and
bocts; completely encloses the wearer and respirator by itself or in
combination with the wearer’s gloves and boots.

2.2 Protective clothing material means any material or combination
of materials used in an item of clothing for the purpese of iselating
parts of the body from direct contact with a potentially hazardous
ligquid or gaseous chemicals.

2.3 Gas tight means, for the purpose of this test method, the
limited flow of a gas under pressure from the inside of a TECP suit to
atmosphere at a prescribed pressure and time interval.

3, 0--Summary of test method

3.1 The TECP suit is visually inspected and modified for the test.
The test apparatus is attached to the suit to permit inflation to

[[Page 382]])

the pre-test suit expansion pressure for removal of suit wrinkles and
creases. The pressure is lowered to the test pressure and monitored for
three minutes. If the pressure drop is excessive, the TECP suit fails
che test and is removed from service. The test is repeated after leak
location and repair.

4.0--Required Supplies

4.,] Source of compressed air.

4.2 Test apparatus for suilt testing, including a pressure
measurement device with a sensitivity of at least \1/4\ inch water
gauge.

4.3 Vent valve closure plugs or sealing tape.

4.4 Soapy water solution and soft brush.

4.5 Stop watch or appropriate timing device.

5.0~-Safety Precautions

5.1 Care shall be taken to provide the correct pressure safety
devices required for the source of compressed air used.

6.0~--Test Procedure

6.1 Prior to each test, the tester shall perform a visual inspection
of the suit. Check the suit for seam integrity by wvisually examining the



B.1.4 Records shall be kept for each pressure test even if repairs
are being made at the test locaticn.

Caution

visually inspect all parts of the suit to be sure they are
positioned correctly and secured tightly before putting the suit back
into service. Special care should be taken to examine each exhaust valve
to make sure it is not blocked.

care should also be exercised to assure that the inside and outside
of the suit is completely dry before it is put into storage.

3. Totally-encapsulating chemical protective suit qualitative leak test

1.0--5cope

1.1 This practice semi-gqualitatively tests gas tight totally-
encapsulating chemical protective suit integrity by detecting inward
leakage of ammonia vapor. Since no modifications are made te the suit ko

carry out

[ {Page 393]]

this test, the results from this practice provide a realistic test for
rhe integrity of the entire suit.

1.2 Resistance of the suit materials to permeation, penetration, and
degradation is not determined by this test method. ASTM test methods are
available to test suit materials for these characteristics and the tests
are usually conducted by the manufacturers of the suits.

2.0--Definition of terms

2.1 Totally-encapsulated chemical protective suit (TECP suit) means
a full body garment which is constructed of protective clothing
materials; covers the wearer’s torso, head, arms, legs and respirator;
may cover the wearer’s hands and feet with tightly attached gloves and
boots; completely encloses the wearer and respirator by itself or in
combination with the wearer’s gloves, and boots.

3.2 Protective clothing material means any material or combination
of materials used in an item of clothing for the purpose of iseclating
parts of the body from direct contact with a potentially hazardous
ligquid or gaseous chemicals.

2.3 Gas tight means, for the purpose of this test method, the
limited flow of a gas under pressure from the inside of a TECP suit to
atmosphere at a prescribed pressure and time interval.

2.4 Intrusion Coefficient means a number expressing the level of
protection provided by a gas tight totally-encapsulating chemical
protective suit. The intrusion coefficient is calculated by dividing the
test room challenge agent concentration by the concentration of
challenge agent found inside the suit. The accuracy of the intrusion
coefficient is dependent on the challenge agent monicoring methods. The
larger the intrusion coefficient the greater the protection provided by
the TECP suit.

3.0--Summary cof recommended practice

3.1 The volume of concentrated agueous ammonia solution (ammonia
hydroxide NH<INF>4</INF> OH) required to generate the test atmosphere is
determined using the directions outlined in §.1. The suit is donned by a
person wearing the appropriate respiratory equipment (either a positive
pressure self-contained breathing apparatus or a positive pressure
supplied air respirator) and worn inside the enclosed test room. The



exhaust of the ammonia test atmosphere after the test(s) are completed.

5.5 Individuals shall be medically screened for the use of
respiratory protection and checked for allergies to ammonia before
participating in this test procedure.

6.0--Tegst procedure

6.1.1 Measure the test area to the nearest foot and calculate its
volume in cubic feet. Multiply the test area volume by 0.2 milliliters
of concentrated aqueous ammonia solution per cubic foot of test area
volume to determine the approximate volume of concentrated agueous
ammoniz required te generate 1000 ppm in the test area.

6.1.2 Measure this volume from the supply of concentrated agueous
ammonia and place it into a closed plastic centainer.

6.1.3 Place the container, several high range ammonia detector
tubes, and the pump in the clean test pan and locate it near the test
area entry door so that the suited individual has easy access to these
supplies.

6.2.1 In a non-contaminated atmosphere, open a pre-sealed ammcnia
indicator strip and fasten one end of the strip to the inside of the
suit face shield lens where it can be seen by the wearer. Moisten the
indicator strip with distilled water. Care shall be taken not to
contaminate the detector part of the indicator paper by touching it. A
emall piece of masking tape or eguivalent should be used to attach the
indicator strip to the interior of the suit face shield.

§.2.2 If problems are encountered with this method of attachment,
the indicator strip can be attached to the outside of the respirator
face piece lens being used during the test.

6.3 Don the respiratory protective device normally used with the
suit, and then don the TECP suit to be tested. Check to be sure all
openings which are intended to be sealed (zippers, gloves, etc.} are
completely sealed. DO NOT, however, plug off any venting valves.

6.4 Step into the enclosed test room such as a closet, bathroom, or
test booth, equipped with an exhaust fan. No air should be exhausted
from the chamber during the test because this will dilute the ammonia
challenge concentrations.

6.5 Open the container with the pre-measured volume oI concentrated
agqueous ammonia within the enclosed test room, and pour the liguid into
the empty plastic test pan. Wait two minutes to allow for adequate
volatilization of the concentrated agqueous ammonia. A small mixing fan
can be used near the evaporation pan to increase the evaporation rate of
the ammonia solutiomn.

6.6 After two minutes a determination of the ammonia concentration
within the chamber should be made using the high range colorimetric
detector tube. A concentration of 1000 ppm ammonia or greater shall be
generated before the exercises are started.

6.7 To test the integrity of the suit the following four minute
exercise protocol should be followed:

6.7.1 Raising the arms above the head with at least 15 raising
motions completed in one minute.

6.7.2 walking in place for one minute with at least 15 raising
motions of each leg in a one-minute pericd.

6.7.3 Touching the toes with a least 10 complete motions of the arms
from above the head to touching of the toes in a one-minute period.

6.7.4 Knee bends with at least 10 complete standing and sguatting
motions in a one-minute period.

6.8 If at any time during the test the colorimetric indicating paper
should change colors, the test should be stopped and section 6.10 and
6.12 initiated (See ] 4.2}.



Visually inspect all parts of the suit to be sure they are
positioned correctly and secured tightly before putting the suit back
into service. Special care should be taken to examine each exhaust valve
to make sure it is not blocked.

Care should alsc be exercised to assure that the inside and outside
of the suit is completely dry before it is put inte storage.
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VAPORBLOCK® PLUS™ vBp20

Under-Slab Vapor / Gas Barrier

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 P _ il "I Y
E-1745 (Plastic Water Vapor Retarders Used in Contact with Soil or Under-Slab Vapor/Gas Retarder
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 Product Part #
within the strict guidelines of our 150 9001:2008 Certified

Management System_ VaporBIock Plus 20 VBP 20
Product Use APPLICATIONS

VaporBlock® Plus™ 20 resists gas and moisture migration into the Radon Barrier Under-Slab Vapor Retarder
building envelop when properly installed to provide protection ) )

from toxic/harmful chemicals. It can be installed as part of a Methane Barrier Foundation Wall Vapor Retarder
passive or active control system extending across the entire VOC Barrier

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 I ® I .
seams are available based on minimum volume requirements. \’ p( )] B O k P
Installation instructions and ASTM E-1745 dlassifications a UNDER!:AB VAPOR Req\.mea / GAs &F!§
accompany each roll.

_ 2ANE )
© 2012 RAVEN INDUSTRIES INC.  All rights reserved.




VAPORBLOCK"® PLUS™ vep20 150,9001:2008

Under-Slab Vapor / Gas Barrier

VAPORBLOCK PLUS 20

PROPERTIES TEST METHOD IMPERIAL METRIC

APPEARANCE

THickNESs, NoMINAL

WEIGHT

CLASSIFICATION ASTM E 1745
TENSILE STRENGTH ASTM E 154
LBF/IN (N/cm) Section 9
AVERAGE MD & TD (NEW MATERIAL) (D-882)
ImPACT RESISTANCE ASTM D 1709
Maximum Use TEMPERATURE

MiNiMum USE TEMPERATURE

ASTM E 154
PERMEANCE Section 7
(NEW MATERIAL) ASTM E 96
Procedure B
ASTM E 154
g\:;;z CONDITIONING) Seotion 8, E96
Section 11, E96
(SAME MEASUREMENT AS ABOVE PERMEANCE) Section 12, E96
Section 13, E96
ASTM E 96
WVTR Procedure B
Rapon DiFrusioN COEFFIECIENT K124/02/95
METHANE PERMEANCE ASTM D 1434

VaporBlock® Plus™ Placement

White/Gold

20 mil 0.51 mm

102 Ibs/MSF 498 g/m?
CLASSA,B&C
58 Ibf 102 N
2600 g

180° F 82°C

-70° F -57° C
0.0098 Perms 0.0064 Perms

grains/(ft*-hr-in-Hg) g/(24hr-m?mm Hg)

0.0079 0.0052
0.0079 0.0052
0.0097 0.0064
0.0113 0.0074
0.0040 0.0028
grains/hr-ft? gm/hr-m?

<1.1x 10" m?%s

< 1.7 x 10"°m?/ds atm
0.32 GTR (Gas Transmission Rate)
ml/m2-D-ATM

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.

Vapor:ock Plus

UNDERSLAB VAPOR RETARDER / GAS BARRIER

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, odor transmission, longevity 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. Limited Warranty

available at www.RavenEFD.com

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.

Engineered Films Division
RAVEN P.O. Box 5107
Sioux Falls, SD 57117-5107
INDUSTRIES Ph: (605) 335-0174 - Fx: (605) 331-0333

Toll Free: 800-635-3456

Email: efdsales@ravenind.com Scan QR Code to download
www.ravenefd.com current technical data sheets
111 EFD 1125 via the Raven website.





