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EXECUTIVE SUMMARY

Landmark Realty LLC and Run 178th LLC have enrolled in the New York City Voluntary
Brownfield Cleanup Program (NYC VCP) to investigate and remediate a 5,281-square foot site
located at 321-325 West 35th Street in the Fashion District section of Manhattan, New York. A
remedial investigation (RI) was performed to compile and evaluate data and information
necessary to develop this Remedial Action Work Plan (RAWP). The remedial action described
in this document provides for the protection of public health and the environment consistent with
the intended property use, complies with applicable environmental standards, criteria and

guidance and conforms with applicable laws and regulations.
Site Location and Current Usage

The Site is located at 321-325 West 35th Street in the Fashion District section of Manhattan,
New York and is identified as Block 759 and Lots 26 and 27 on the New York City Tax Map.
Figure 1 shows the Site location. The Site is 5,281-square feet in area and is bounded by a 2-
story parking garage to the north, West 35" Street followed by a 9-story commercial building to
the south, a 5-story residential apartment building with commercial units on the ground floor to
the east, and a 5-story residential apartment building to the west. A map of the site boundary is
shown in Figure 2. Currently, the Site contains two buildings: a vacant 2-story commercial
building and a 1-story parking garage.

Summary of Proposed Redevelopment Plan

The proposed use of the Site will consist of a 25-story hotel. Layout of the proposed site

development is presented in Figure 3. The current zoning designation is C6-4M.

The proposed building for 321-325 West 35th Street is a 150-key franchise hotel. The
ground floor and cellar will have hotel lobby, guest amenities and hotel back of house. The
hotel guest floors will be placed from level 2F to 24F. There will be one mechanical floor at the
roof. The total number of levels will be 25 not including the cellar. The building will be
constructed to a height of 250 feet and be 73,128 gross square feet (not including roofs). The
expected completion date is June 30, 2014.



Summary of the Remedy

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

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

action objectives established for the project and addresses applicable standards, criterion, and

guidance; is effective in both the short-term and long-term and reduces mobility, toxicity and

volume of contaminants; is cost effective and implementable; and uses standards methods that

are well established in the industry.

The proposed remedial action will consist of:

1.

Preparation of a Community Protection Statement and implementation 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.
Establishment of Track 1 Unrestricted Use Soil Cleanup Objectives (SCOs).

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

Excavation and removal of soil/fill exceeding Unrestricted Use SCOs. Excavation will
extend below water table to the depths ranging from approximately 16 to 19 feet below

ground surface.

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

Removal of underground storage tanks (if encountered) and closure of petroleum spills
(if evidence of a spill/leak is encountered during Site excavation) in compliance with
applicable local, State and Federal laws and regulations.

Transportation and off-Site disposal of all soil/fill material at permitted facilities in

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



10.

11.

12.

13.

14.

15.

16.

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

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

As part of development, installation of a waterproofing membrane beneath the building
slab and outside foundation sidewalls below grade.

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

consisting of a 6 inch thick concrete basement slab.

Implementation of storm-water pollution prevention measures in compliance with

applicable laws and regulations.

Performance of all activities required for the remedial action, including permitting
requirements and pretreatment requirements, in compliance with applicable laws and

regulations.

Submission of a Remedial Action Report (RAR) that describes the remedial activities,
certifies that the remedial requirements have been achieved, defines the Site boundaries,
lists any changes from this RAWP, and if Track 1 SCOs are not achieved, describes all
Engineering and Institutional Controls to be implemented at the Site.

If Track 1 SCOs are not achieved, submission of an approved Site Management Plan
(SMP) in the RAR for long-term management of residual contamination, including plans
for operation, maintenance, monitoring, inspection and certification of Engineering and

Institutional Controls and reporting at a specified frequency.

If Track 1 SCOs are not achieved, the property will continue to be registered with an E-
Designation by the NYC Buildings Department. Establishment of Engineering Controls and
Institutional Controls in this RAWP and a requirement that management of these controls must
be in compliance with an approved SMP. Institutional Controls will include prohibition of the
following: (1) vegetable gardening and farming; (2) use of groundwater without treatment
rendering it safe for the intended use; (3) disturbance of residual contaminated material unless it
is conducted in accordance with the SMP; and (4) higher level of land usage without OER-

approval.






COMMUNITY PROTECTION STATEMENT

The Office of Environmental Remediation created the New York City Voluntary Cleanup
Program (NYC VCP) to provide governmental oversight for the cleanup of contaminated
property in NYC. This Remedial Action Work Plan (“cleanup plan”) describes the findings of
prior environmental studies that show the location of contamination at the site, and describes the
plans to clean up the site to protect public health and the environment.

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

Remedial Investigation and Cleanup Plan. Under the NYC VCP, a thorough cleanup
study of this property (called a remedial investigation) has been performed to identify past
property usage, to sample and test soils, groundwater and soil vapor, and identify contaminant
sources present on the property. The cleanup plan has been designed to address all contaminant
sources that have been identified during the study of this property.

Identification of Sensitive Land Uses. Prior to selecting a cleanup, the neighborhood was
evaluated to identify sensitive land uses nearby, such as schools, day care facilities, hospitals and
residential areas. The cleanup program was then tailored to address the special conditions of this

community.

Qualitative Human Health Exposure Assessment. An important part of the cleanup
planning for the Site is the performance of a study to find all of the ways that people might come
in contact with contaminants at the Site now or in the future. This study is called a Qualitative
Human Health Exposure Assessment (QHHEA). A QHHEA was performed for this project.
This assessment has considered all known contamination at the Site and evaluated the potential
for people to come in contact with this contamination. All identified public exposures will be
addressed under this cleanup plan.



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 plan are in compliance with safety requirements of the United States Occupational Safety
and Health Administration (OSHA). This plan includes many protective elements including
those discussed below.

Site Safety Coordinator. This project has a designated Site safety coordinator to
implement the Health and Safety Plan. The safety coordinator maintains an emergency contact
sheet and protocol for management of emergencies. The Site safety coordinator is Yisong Yang
and can be reached at (516) 933-0655 x15.

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 OER. This
cleanup plan also has a plan to address any unforeseen problems that might occur during the
cleanup (called a *Contingency Plan’).

Odor, Dust and Noise Control. This cleanup plan includes actions for odor and dust
control. These actions are designed to prevent off-Site odor and dust nuisances and includes
steps to be taken if nuisances are detected. Generally, dust is managed by application of physical
covers and by water sprays. Odors are controlled by limiting the area of open excavations,
physical covers, spray foams and by a series of other actions (called operational measures). The
project is also required to comply with NYC noise control standards. If you observe problems in
these areas, please contact the onsite Project Manager Tom Sadlowski at (212) 967-8350 or NYC
Office of Environmental Remediation Project Manager William Wong at (212) 341-0659.

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 OER and will be thoroughly reviewed.

Storm-Water Management. To limit the potential for soil erosion and discharge, this
cleanup plan has provisions for storm-water management. The main elements of the storm water
management include physical barriers such as tarp covers and erosion fencing, and a program for

frequent inspection.

Hours of Operation. The hours for operation of cleanup will comply with the NYC
Department of Buildings construction code requirements or according to specific variances
issued by that agency. The hours of operation for this remedial construction are 7:00 a.m. to
3:00 p.m. weekdays.

Signage. While the cleanup is in progress, a placard will be prominently posted at the main
entrance of the property with a laminated project Fact Sheet that states that the project is in the
NYC Voluntary Cleanup Program, provides project contact names and numbers, and locations of

project documents can be viewed.

Complaint Management. The contractor performing this cleanup is required to address all
complaints. If you have any complaints, you can call the facility Project Manager Tom
Sadlowski at (212) 967-8350, the NYC Office of Environmental Remediation Project Manager
William Wong at (212) 341-0659, 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,
odors and erosion. Stockpiles will be frequently inspected. Damaged tarp covers will be
promptly replaced. Stockpiles will be protected with silt fences. Hay bales will be used, as

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

Trucks and Covers. Loaded trucks leaving the Site will be covered in compliance with
applicable laws and regulations to prevent dust and odor. Trucks will be properly recorded in
logs and records and placarded in compliance with applicable City, State and Federal laws,
including those of the New York State Department of Transportation. If loads contain wet
material that can leak, truck liners will be used. All transport of materials will be performed by

licensed truckers and in compliance with all laws and regulations.

Imported Material. All fill materials proposed to be brought onto the Site will comply
with rules outlined in this cleanup plan and will be inspected and approved by a qualified worker
located on-Site. Waste materials will not be brought onto the Site. Trucks entering the Site with

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

Equipment Decontamination. All equipment used for cleanup work will be inspected and
washed, if needed, before it leaves the Site. Trucks will be cleaned at a truck inspection station

on the property before leaving the Site.

Housekeeping. Locations where trucks enter or leave the Site will be inspected every day
and cleaned regularly to ensure that they are free of dirt and other materials from the Site.

Truck Routing. Truck routes have been selected to: (a) limit transport through residential
areas and past sensitive nearby properties; (b) maximize use of city-mapped truck routes; (c)
limit total distance to major highways; (d) promote safety in entry to highways; (e) promote
overall safety in trucking; and (f) minimize off-Site line-ups (queuing) of trucks entering the
property. Operators of loaded trucks leaving the Site will be instructed not to stop or idle in the
local neighborhood.



Final Report. The results of all cleanup work will be fully documented in a final report
(called a Remedial Action Report) that will be available for you to review in the public document

repositories located at the New York Public Library.

Long-Term Site Management. To provide long-term protection after the cleanup is
complete, the property owner may 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 OER. Requirements that the property
owner must comply with are established through a city environmental designation. A
certification of continued protectiveness of the cleanup will be required from time to time to

show that the approved cleanup is still effective.
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REMEDIAL ACTION WORK PLAN

1.0 SITE BACKGROUND

Landmark Realty LLC and Run 178th LLC have enrolled in the New York City Voluntary
Cleanup Program (NYC VCP) to investigate and remediate a property located at 321-325 West
35th Street in the Fashion District section of Manhattan, New York (the “Site”). A Remedial
Investigation (RI) was performed to compile and evaluate data and information necessary to
develop this Remedial Action Work Plan (RAWP) in a manner that will render the Site
protective of public health and the environment consistent with the contemplated end use. This
RAWP establishes remedial action objectives, provides a remedial alternatives analysis that
includes consideration of a permanent cleanup, and provides a description of the selected
remedial action. The remedial action described in this document provides for the protection of
public health and the environment, complies with applicable environmental standards, criteria
and guidance and applicable laws and regulations.

1.1 SITE LOCATION AND CURRENT USAGE

The Site is located at 321-325 West 35th Street in the Fashion District section of Manhattan,
New York and is identified as Block 759 and Lots 26 and 27 on the New York City Tax Map.
Figure 1 shows the Site location. The Site is 5,281-square feet in area and is bounded by a 2-
story parking garage to the north, West 35" Street followed by a 9-story commercial building to
the south, a 5-story residential apartment building with commercial units on the ground floor to
the east, and a 5-story residential apartment building to the west. A map of the site boundary is
shown in Figure 2. Currently, the Site contains two buildings: a vacant 2-story commercial
building and a 1-story parking garage.

1.2 PROPOSED REDEVELOPMENT PLAN

The proposed use of the Site will consist of a 25-story hotel. Layout of the proposed site
development is presented in Figure 3. The current zoning designation is C6-4M.

The proposed building for 321-325 West 35th Street is a 150-key franchise hotel. The
ground floor and cellar will have hotel lobby, guest amenities and hotel back of house. The
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hotel guest floors will be placed from level 2F to 24F. There will be one mechanical floor at the
roof. The total number of levels will be 25 not including the cellar. The building will be
constructed to a height of 250 feet and be 73,128 gross square feet (not including roofs). The

expected completion date is June 30, 2014.

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

the proposed redevelopment plan.

1.3 DESCRIPTION OF SURROUNDING PROPERTY

The Site is located in a commercial and residential area in the central portion of the borough
of Manhattan in New York City. The Site is zoned in a C6-4M district, within the Special
Garment Center District. In addition, the Site was given an “E” designation, E-137, by the NYC
Department of Buildings on January 19, 2005 as part of the Hudson Yards Rezoning action
(CEQR number 03DCP031M).

The Site is bounded by a 2-story parking garage to the north, West 35" Street followed by a
9-story commercial building to the south, a 5-story residential apartment building with
commercial units on the ground floor to the east and a 5-story residential apartment building to

the west.

1.4 REMEDIAL INVESTIGATION

A remedial investigation was performed and the results are documented in a companion
document called “Remedial Investigation Report” (RIR), dated April 23, 2013.

Summary of Past Uses of Site and Areas of Concern

A Phase | Environmental Site Assessment prepared by Merritt Environmental Consulting
Corp. indicates previous usage of the property from 1890 to 2005. The Phase I indicates that the
property consisted of sub-divided lots in the 1890 to 1899 Sanborn Fire Insurance maps. The
property consisted of stores and dwellings in the 1911 to 1930 maps. The property at 321-323
West 35th Street contained a Freight Depot in the 1950 map and a commercial warehouse
building in the 1968 to 2005 maps. The property at 325 West 35th Street contained a

12



commercial building in the 1950 to 2005 maps. No areas of concern were identified at the

property in the Phase | Environmental Site Assessment.

A Phase Il Investigation Report was prepared by Hydro Tech Environmental Corp. for
Landmark Realty LLC and Run 178th LLC dated November 15, 2012. During the investigation
soil/fill samples collected showed that no VOCs were identified at the Site except for Acetone,
which was found above Unrestricted Use SCOs in the shallow soil sample from the building
located on Lot 27. No SVOCs, PCBs or Pesticides were detected above SCOs in any of the soil
samples. No metals were found above SCOs in any of the soil samples, except for Lead and
Zinc in the shallow soil sample from the building on Lot 27 which were identified above
Unrestricted Use and Restricted Use SCOs, respectively. No areas of concern were identified

during this investigation.

A Remedial Investigation was performed by Advanced Cleanup Technologies, Inc. and
summarized in a Remedial Investigation Report dated April 23, 2013. The scope of work of the

Remedial Investigation and summary of environmental findings are summarized below.
Summary of the Work Performed under the Remedial Investigation
Advanced Cleanup Technologies performed the following scope of work:

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

structures, buildings, etc.);

2. Installed three soil borings across the entire project Site, and collected six soil

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

3. Installed two temporary groundwater monitoring wells throughout the Site, accessed
an existing groundwater monitoring well to establish groundwater flow and collected

three groundwater samples for chemical analysis to evaluate groundwater quality;

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

chemical analysis.
Summary of Environmental Findings

1. Elevation of the property ranges from 39 to 40 feet above mean sea level.
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Depth to groundwater ranges from 14.05 to 14.11 feet at the Site.
. Groundwater flow is generally from east to west beneath the Site.
Depth to bedrock ranges from approximately 26 to 31 feet at the Site.

. The stratigraphy of the Site, from the surface down, generally consists of 12 feet of fill

material underlain by 3 feet of orange to brown fine to medium sand.

. Soil samples collected during this R1 showed that SVOCs and PCBs were not detected in
any soil sample. VOCs were not detected except for low levels of acetone in all samples
and all concentrations well below Unrestricted Use Soil Cleanup Objectives (SCOs).
Metals including chromium (30.9 Kg/mg or ppm), lead (max of 1570 ppm), mercury
(maximum of 1.04 ppm) and zinc (maximum of 468 ppm) exceeded Unrestricted Use
SCOs, and of these, lead and mercury also exceeded Restricted Residential SCOs.
Pesticides including 4,4,DDD (46 ppb); 4,4, DDE (200 ppb); and 4,4,DDT (480 ppb)
were detected in one shallow soil at concentrations exceeding Unrestricted Use SCOs.
These pesticides concentrations were well below Restricted Residential SCOs.

. Groundwater samples collected during the RI showed three VOCs including
ethylbenzene (11 ppb), isopropylbenzene (17 ppb) and xylenes (54 ppb) were detected
above Groundwater Quality Standards (GQS) in one well. SVOCs, pesticides and PCBs
were not detected in any of the groundwater samples. Metals including manganese,
selineum and sodium were detected above GQS.

. Several petroleum related and chlorinated VOCs were detected in soil vapor samples
collected during the RI. Most concentrations were below 10 ug/m® except for acetone
(38 ug/m®), chloroform (65 ug/m®), heptane (10 ug/m®) and hexane (10 ug/m®). PCE was
detected in all vapor samples to a maximum concentrations of 16 ug/m*. TCE was
detected in one sample at 2 ug/m®. TCA and carbon tetrachloride were not detected.
These results indicate that none of the compounds detected in sub-slab vapor required
further action, according to the NYS DOH Final Guidance on Soil Vapor Intrusion
(October 2006).
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For more detailed results, consult the RIR. Based on an evaluation of the data and
information from the RIR and this RAWP, disposal of significant amounts of hazardous waste is
not suspected at this site.
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2.0 REMEDIAL ACTION OBJECTIVES

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

Groundwater

* Remove contaminant sources causing impact to groundwater.
» Prevent direct exposure to contaminated groundwater.

* Prevent exposure to contaminants volatilizing from contaminated groundwater.

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.

Soil Vapor

* Prevent exposure to contaminants in soil vapor.

* Prevent migration of soil vapor into dwelling and other occupied structures.
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3.0 REMEDIAL ALTERNATIVES ANALYSIS

The goal of the remedy selection process is to select a remedy that is protective of human
health and the environment taking into consideration the current, intended and reasonably
anticipated future use of the property. The remedy selection process begins by establishing
RAOs for media in which chemical constituents were found in exceedance of applicable
standards, criteria and guidance values (SCGs). A remedy is then developed based on the

following ten criteria:

The following is a detailed description of the alternatives analysis and remedy selection to
address impacted media at the Site. As required, a minimum of two remedial alternatives
(including a Track 1 scenario) are evaluated. Alternative 1 is a Track 1 alternative that involves
removal of all soil impacted above Track 1 Unrestricted Use SCOs. Alternative 2 removes all

impacted soil above Track 4 Site-Specific SCOs.

Alternative 1 is a Track 1 Alternative and involves:

» Establishment of 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. Based on the results of the remedial investigation, it is
expected that this alternative would require excavation to an approximate depth of
approximately 9 feet below ground surface across the entire footprint of the Site.
Excavation during construction activities will range from approximately 16 to 19 feet
bgs. However, if soil/fill containing chemical constituents at concentrations above Track
1 Unrestricted Use SCOs are still present at the base of the excavation after removal of all
soil required for new construction, additional excavation would be performed to ensure
complete removal of soil that does not meet Track 1 Unrestricted Use SCOs;

* No Engineering or Institutional Controls are required in a Track 1 cleanup, but a vapor
barrier system/waterproofing membrane will be installed beneath the entire new floor
slab and behind new foundation walls part of construction and will prevent exposures
from off-Site soil vapor.

» Placement of a final cover over the entire Site as part of construction.
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Alternative 2 is a Track 4 alternative and involves:

e Establishment of Site-specific SCOs

e Excavation and removal of all soil/fill exceeding Site-specific SCOs and confirmation that
Track 4 has been achieved with post-excavation end-point sampling. Based on the results
of the remedial investigation, it is expected that this alternative would require excavation to
a depth of 9 feet below ground surface across the entire footprint of the Site. Excavation
during construction activities will range from approximately 16 to 19 feet bgs.

» Placement of a final cover over the entire Site to eliminate exposure to remaining soil/fill;

» Installation of a vapor barrier system/waterproofing membrane beneath the entire new
building floor slab and behind foundation sidewalls as part of construction to prevent
exposures from off-Site soil vapor.

» Establishment of use restrictions including prohibitions on the use of groundwater from the
Site and prohibitions on sensitive site uses, such as farming or vegetable gardening, to
eliminate future exposure pathways.

» Establishment of an approved Site Management Plan to ensure long-term management of
these Engineering and Institutional Controls including the performance of periodic
inspections and certification that the Controls are performing as they were intended; and

» Continued registration as an E-designated property to memorialize the remedial action and

the Engineering and Institutional Controls required by this RAWP.

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 soil/fill

exceeding Track 1 SCOs and groundwater protection standards, thus eliminating potential for
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direct contact with contaminated soil/fill once construction is complete and eliminating the risk

of contamination leaching into groundwater.

Alternative 2 would achieve comparable protections of human health and the environment by
excavating the historic fill at the Site and by ensuring that remaining soil/fill on-Site meets Track
4 Site-Specific SCOs as well as by placement of Institutional and Engineering Controls,
including a composite cover system. The composite cover system would prevent direct contact
with any remaining on-Site soil/fill. Implementing Institutional Controls and a Site Management
Plan would ensure that the composite cover system remains intact and protective. Establishment
of Track 4 Site-Specific SCOs would minimize the risk of contamination leaching into

groundwater.

For both remedial 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). There would be minimal potential for contact with contaminated groundwater after
remediation is complete as it is neither used nor anticipated to be accessible after the remedial
action. Potential future migration of soil vapors from off-Site into the new building would be
prevented by installing a vapor barrier system and waterproofing membrane beneath the entire
new floor slab and behind foundation sidewalls.

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.

The proposed remedy will achieve soil SCGs by the excavation of accessible impacted soil to

UUSCO’s and capping the entire Site with an impermeable surface.

Alternative 1 would achieve compliance with the remedial goals, SCGs and RAOs for soil
through removal of soil to meet Track 1 Unrestricted Use SCOs. Compliance with SCGs for soil
vapor would also be achieved by installation of a vapor barrier system / waterproofing membrane
beneath the entire floor slab and behind foundation sidewalls as part of development. Focused

19



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.

Alternative 2 would achieve compliance with the remedial goals, SCGs and RAOs for soil
through removal of soil to meet Track 4 Site-specific SCOs. Compliance with SCGs for soil
vapor would also be achieved by installation of a vapor barrier system/ waterproofing membrane
beneath the entire floor slab and behind foundation sidewalls as part of construction. A Site
Management Plan would ensure that these controls remained protective for the long term.
Similar to the Track 1 alternative, focused attention on means and methods employed during the
remedial action would ensure that handling and management of contaminated material would be

in compliance with applicable SCGs.

Short-term effectiveness and impacts

This evaluation criterion assesses the effects of the alternative during the construction and
implementation phase until remedial action objectives are met. Under this criterion, alternatives
are evaluated with respect to their effects on public health and the environment during
implementation of the remedial action, including protection of the community, environmental
impacts, time until remedial response objectives are achieved, and protection of workers during

remedial actions.

Both Alternatives 1 and 2 have similar-short term effectiveness during their respective
implementations, as each requires excavation of soil/fill material under the building footprint.
Alternative 1 would eliminate and Alternative 2 would reduce exposure to contaminant sources.
Alternatives 1 and 2 would both employ appropriate measures to prevent short term impacts,
including a Community Air Monitoring Plan (CAMP) and a Soil/Materials Management Plan
(SMMP), during all on-Site soil disturbance activities and would effectively prevent the release
of significant 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 Health and Safety Plan (CHASP) will be protected from on-Site contaminants (personal
protective equipment would be worn consistent with the documented risks within the respective

work zones).
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Long-term effectiveness and permanence

This evaluation criterion addresses the results of a remedial action in terms of its
permanence and quantity/nature of waste or residual contamination remaining at the Site after
response objectives have been met, such as permanence of the remedial alternative, magnitude of
remaining contamination, adequacy of controls including the adequacy and suitability of ECs/ICs
that may be used to manage contaminant residuals that remain at the Site and assessment of
containment systems and ICs that are designed to eliminate exposures to contaminants, and long-
term reliability of Engineering Controls.

Alternative 1 would achieve long-term effectiveness and permanence related to on-Site
contamination by permanently removing all impacted soil/fill and enabling unrestricted usage of
the property. Potential sources of soil vapor and groundwater contamination would also be
eliminated as part of the Track 1 remedy

Alternative 2 would provide long-term effectiveness by removing most on-Site
contamination and attaining Track 4 Site-specific SCOs, establishing a composite cover system
across the Site, establishing use restrictions, and establishing a Site Management Plan to ensure
long-term management of Engineering and Institutional Controls. Establishment of a Site
Management Plan will ensure that this protection remains effective for the long-term. The SMP
will ensure long-term effectiveness of all Engineering and Institutional Controls by requiring
periodic inspection and certification that these controls and use restrictions continue to be in
place and are functioning as they were intended assuring that protections designed into the
remedy will provide continued high level of protection in perpetuity.

Reduction of toxicity, mobility, or volume of contaminated material

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

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

reduce of total volume of contaminated media.

Both Alternatives 1 and 2 would permanently eliminate the toxicity, mobility, and volume of
contaminants from on-Site soil by removing all soil in excess of their respective SCOs. Under
both alternatives, soils will be excavated to below groundwater table.

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 Alternatives 1 and 2 are readily
available and have been proven effective in remediating the contaminants associated with the
Site. They use standard materials and services that are well established technology. 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.

The capital costs associated with the Alternative 1 are similar to the Alternative 2 in that soils
will be excavated to below groundwater depths under both Alternatives. In both cases,
appropriate public health and environmental protections are achieved. Long-term costs for
Alternative 2 are marginally higher than Alternative 1 based on implementation of a Site

Management Plan as part of Alternative 2.

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

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

Based on the overall goals of the remedial program and the intended Site use, it is
anticipated that both Alternatives 1 and 2 for the Site would be acceptable to the community.
Both remedial actions provide for protection of public health and the environment and minimize
potential contaminant exposures. This RAWP will be subject to, and undergo public review
under the NYC VCP and will provide the opportunity for detailed public input on the remedial
alternatives and the selected remedial action. This public comment will be considered by OER
prior to approval of this plan. The Citizen Participation Plan for the project is provided in
Attachment B.

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 proposed redevelopment of the Site is compatible with its current zoning and is
consistent with recent development patterns. Following remediation, the Site will meet either
Track 1 Unrestricted Use or Track 4 Site-specific SCOs, which is appropriate for its planned
commercial hotel use. Improvements in the current brownfield condition of the property
achieved by both alternatives are also consistent with the City’s goals for cleanup of
contaminated land and bringing such properties into productive reuse. Both alternatives are

equally protective of natural resources and cultural resources.

23



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 the 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. A complete list of green remedial
activities considered as part of the NYC VCP is included in the Sustainability Statement,
included as Appendix D.
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4.0 REMEDIAL ACTION

4.1 SUMMARY OF PREFERRED REMEDIAL ACTION

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

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

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

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

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

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

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

The proposed remedial action will consist of:

1.

Preparation of a Community Protection Statement and implementation 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.
Establishment of Track 1 Unrestricted Use Soil Cleanup Objectives (SCOs).

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

and marking & staking excavation areas.

Excavation and removal of soil/fill exceeding Unrestricted Use SCOs. Excavation will

extend below water table to the depths ranging from 16 to 19 feet bgs.

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

Removal of underground storage tanks (if encountered) and closure of petroleum spills
(if evidence of a spill/leak is encountered during Site excavation) in compliance with

applicable local, State and Federal laws and regulations.

25



10.

11.

12.

13.

14.

15.

16.

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

facilities. Appropriate segregation of excavated media onsite.

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

remedy with respect to attainment of SCOs.

As part of development, installation of a waterproofing membrane beneath the building
slab and outside foundation sidewalls below grade.

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

consisting of a 6 inch thick concrete basement slab.

Implementation of storm-water pollution prevention measures in compliance with

applicable laws and regulations.

Performance of all activities required for the remedial action, including permitting
requirements and pretreatment requirements, in compliance with applicable laws and

regulations.

Submission of a Remedial Action Report (RAR) that describes the remedial activities,
certifies that the remedial requirements have been achieved, defines the Site boundaries,
lists any changes from this RAWP, and if Track 1 SCOs are not achieved, describes all
Engineering and Institutional Controls to be implemented at the Site.

If Track 1 SCOs are not achieved, submission of an approved Site Management Plan
(SMP) in the RAR for long-term management of residual contamination, including plans
for operation, maintenance, monitoring, inspection and certification of Engineering and

Institutional Controls and reporting at a specified frequency.

If Track 1 SCOs are not achieved, the property will continue to be registered with an E-
Designation by the NYC Buildings Department. Establishment of Engineering Controls
and Institutional Controls in this RAWP and a requirement that management of these
controls must be in compliance with an approved SMP. Institutional Controls will
include prohibition of the following: (1) vegetable gardening and farming; (2) use of
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groundwater without treatment rendering it safe for the intended use; (3) disturbance of
residual contaminated material unless it is conducted in accordance with the SMP; and
(4) higher level of land usage without OER-approval.

4.2 SOIL CLEANUP OBJECTIVES AND SOIL/FILL
MANAGEMENT

Track 1 Soil Cleanup Objectives (SCOs) are proposed for this project. The SCOs for this Site are
listed in Table 1. If Track 1 is not achieved, Track 4 will consist of Track 2 Commercial SCOs as

amended by the following Site-specific SCOs:

Contaminant Track 4 SCOs
Lead 1,200 ppm
Mercury 2.8 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. The location of planned excavations is shown in Figure 4.

Discrete contaminant sources (such as hotspots) identified during the remedial action will be
identified by GPS or surveyed. This information will be provided in the Remedial Action Report.

Estimated Soil/Fill Removal Quantities

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

approximately 3,000 tons.

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

remedial action.

End-Point Sampling

Removal actions for development purposes under this plan will be performed in conjunction
with confirmation soil sampling. Confirmation samples will be collected from the base of the
excavation at locations to be determined by OER. For comparison to Track 1 SCOs, analytes will
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include VOCs, SVOC, pesticides, PCBs and metals according to analytical methods described
below. For comparison to Track 4 SCOs, analytes will only include trigger compounds and
elements established on the Track 4 SCO list.

Hot-spot removal actions, whether established under this RAWP or identified during the
remedial program, will be performed in conjunction with post remedial end-point samples to
ensure that hot-spots are fully removed. Analytes for end-point sampling will be those
parameters that are driving the hot-spot removal action and will be approved by OER. Frequency

for hot-spot end-point sample collection is as follows:

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
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all cases, post-remediation samples should be biased toward locations and depths of the highest

expected contamination.

New York State ELAP certified labs will be used for all confirmation and end-point sample
analyses. Labs performing confirmation and end-point sample analyses will be reported in the
RAR. The RAR will provide a tabular and map summary of all confirmation and end-point
sample results and will include all data including non-detects and applicable standards and/or
guidance values. End-point samples will be Confirmation samples will be analyzed for
compounds and elements as described above utilizing the following methodology:

Soil analytical methods will include:
* Volatile organic compounds by EPA Method 8260;
» Semi-volatile organic compounds by EPA Method 8270;
o Target Analyte List metals; and
» Pesticides/PCBs by EPA Method 8081/8082.

If either LNAPL and/or DNAPL are detected, appropriate samples will be collected for
characterization and “finger print analysis” and required regulatory reporting (i.e. spills hotline)
will be performed.

Quality Assurance/Quality Control

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. The
accuracy, precision and completeness requirements will be addressed by the laboratory for all
data generated.

Collected samples will be appropriately packaged, placed in coolers and shipped via overnight
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.
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Dedicated disposable sampling materials will be used for the collection 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

Prepare field blanks by pouring distilled or deionized water over decontaminated equipment and
collecting the water in laboratory provided containers. Trip blanks will be used whenever
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 and Reuse of Soils

No soil is expected to be imported into the Site for backfill and cover soil. No onsite soil/fill
IS expected to be reused/relocated on Site. In the event of the import of soils onto the property
and/or reuse of soils already onsite, such import and/or reuse will be performed in conformance

with the Soil/Materials Management Plan in Appendix 3.

4.3 ENGINEERING CONTROLS

The excavation required for the proposed Site development will achieve Track 1
Unrestricted Use SCOs. No Engineering Controls are required to address residual contamination
at the Site. However, the following features will be incorporated into the foundation design as
part of the development: composite cover system and soil vapor barrier. If Track 1 is not
achieved, these two elements will constitute Engineering Controls that will be employed in the

remedial action to address residual contamination remaining at the Site.
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Composite Cover System

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to
be built on the Site. This cover system will be comprised of a 8-inch thick concrete-building slab

beneath the area of the proposed building. This composite cover system is comprised of:
» Concrete covered sidewalks;
» Concrete building slabs.

The composite cover system is a permanent engineering control for the Site. The system
will be inspected and reported at specified intervals as required by this RAWP and the SMP. A
Soil Management Plan will be included in the Site Management Plan and will outline the
procedures to be followed in the event that the composite cover system and underlying residual
soil/fill is disturbed after the remedial action is complete. Maintenance of this composite cover
system will be described in the Site Management Plan in the RAR.

Waterproofing Membrane

Migration of any potential soil vapor in the future will be mitigated with a combination of
building slab and vapor barrier.

A pre-applied integrally bonded sheet waterproofing membrane with a High Density
Polyethylene (HDPE) film will be installed as an impermeable vapor barrier underneath the
entire foundation of the proposed building and the sidewalls of the cellar level. Photo
documentation of the vapor barrier installation will be submitted as part of the Remedial Action
Report. The specifications for the waterproofing membrane are included in Appendix 4.

4.4 INSTITUTIONAL CONTROLS

Track 1 remedial actions do not require Engineering Controls. If Track 1 Unrestricted Use
SCOs are not achieved, Institutional Controls (IC) will be utilized in this remedial action to
manage residual soil/fill and other media and render the Site protective of public health and the
environment. Institutional Controls are listed below. Long-term employment of EC/ICs would

be established and would be implemented under a site-specific Site Management Plan (SMP)
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that will be included in the RAR. The property would continue to be registered as an E-

Designated property.

If Track 1 is not achieved, the Institutional Controls for this remedial action will be:

* The property will continue to be registered with an E-Designation by the NYC Buildings
Department. This RAWP includes a description of all ECs and 1Cs and summarizes the
requirements of the Site Management Plan which will note that the property owner and
property owner’s successors and assigns must comply with the approved SMP;

* Submittal of a Site Management Plan in the RAR for approval by OER that provides
procedures for appropriate operation, maintenance, monitoring, inspection, reporting and
certification of ECs. 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 annually and will comply with RCNY 8§43-1407(1)(3).

» Vegetable gardens and farming on the Site are prohibited;

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

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

» The Site will be used for residential use and will not be used for a higher level of use
without prior approval by OER.

4.5 SITE MANAGEMENT PLAN

Site Management is not required for Track 1 remedial actions. However, if Track 1
Unrestricted Use SCOs are not achieved, Site Management will be the last phase of remediation
and begins with the approval of the Remedial Action Report and issuance of the Notice of
Completion (NOC) for the Remedial Action. The Site Management Plan (SMP) describes
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appropriate methods and procedures to ensure implementation of all ECs and ICs that are
required by the DCR and this RAWP. The Site Management Plan is submitted as part of the
RAR but will be written in a manner that allows its use as an independent document. Site
Management continues until terminated in writing by OER. The property owner is responsible
to ensure that all Site Management responsibilities defined in the 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) implementation of monitoring programs; (3) operation and maintenance of EC’s; (4)
inspection and certification of EC’s; and (5) reporting.

Site management activities, reporting, and EC/IC certification will be scheduled by OER on
an periodic basis to be established in the SMP and will be subject to review and modification by
OER. The Site Management Plan will be based on a calendar year and certification reports will
be due for submission to OER by March 31 of the year following the reporting period.

46 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.

Investigations reported in the Remedial Investigation Report (RIR) are sufficient to complete
a Qualitative Human Health Exposure Assessment (QHHEA). 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 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.
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Known and Potential Sources

The RI determined that soil and groundwater impacts are present beneath the northern
portion and some soil impacts beneath the southern portion of the Site. No soil vapor impacts

above regulatory guidance values were identified at the Site.
Soil:

1. Metals including chromium, lead, mercury and zinc exceeded Unrestricted Use SCOs,

and of these, lead and mercury also exceeded Restricted Residential SCOs.

2. Pesticides including 4,4,DDD; 4,4, DDE; and 4,4,DDT were detected at concentrations
exceeding Unrestricted Use SCOs. These pesticides concentrations were well below

Restricted Residential SCOs.
Groundwater:

1. VOCs including ethylbenzene, isopropylbenzene and xylenes were detected above

Groundwater Quality Standards (GQS) in one well.
2. Metals including manganese, selineum and sodium were detected above GQS.

Soil Vapor:

1. Several petroleum related and chlorinated VOCs were detected in soil vapor samples

collected during the RI.
2. VOC: Aacetone, chloroform, heptane and hexane.
3. PCE was detected in all vapor samples at a low concentrations.
4. TCE was detected in one sample at low levels.
Nature, Extent, Fate and Transport of Contaminants

Soil samples collected during this RI showed that no VOCs or SVOCs were detected above
regulatory guidance values. Some metals and pesticides exceeded regulatory guidance values in
both the shallow and deep samples. No PCBs were detected above SCO’s in any of the soil

samples.
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Groundwater samples collected during the RI showed no VOCs detected above regulatory
guidance values except for TW-1, where Ethylbenzene, Isoprobybenzene and total Xylenes were
detected above water quality standards. No SVOCs were detected in any of the groundwater
samples. Some total and dissolved metals were detected above regulatory guidance values in all
groundwater samples. Total metals detected above regulatory guidance in groundwater include
Aluminum, Iron, Magnesium, Manganese, Selenium and Sodium. Dissolved metals detected
above regulatory guidance values in groundwater include Manganese, Selenium and Sodium.

No PCBs or Pesticides were detected in any of the groundwater samples.

The petroleum and chlorinated VOCs identified in the soil vapor were well below guidance

issued by New York State DOH and were not found in any of the on-Site soil samples collected.

Receptor Populations
On-Site Receptors — The Site is currently developed with two buildings: a vacant 2-story

commercial building and a 1-story parking garage. Current potential on-Site receptors are Site
representatives and trespassers. During redevelopment of the Site, the on-Site potential receptors
will include construction workers, site representatives, and visitors. Once the Site is redeveloped,
the on-Site potential sensitive receptors will include adult and child building residents and

visitors.

Off-Site Receptors - Potential off-Site receptors within a 0.25-mile radius of the Site include:

adult and child residents, and commercial and construction workers, pedestrians, trespassers, and
cyclists, based on the following:

1. Commercial Businesses (up to 0.25 mile) — existing and future

2. Residential Buildings (up to 0.25 mile) — existing and future

3. Building Construction/Renovation (up to 0.25 mile) — existing and future

4. Pedestrians, Trespassers, Cyclists (up to .25 mile) — existing and future

5. Schools (up to .25 mile) — existing and future

Potential Routes of Exposure

The five elements of an exposure pathway are (1) a contaminant source, (2) contaminant
release and transport mechanisms, (3) a point of exposure, (4) a route of exposure, and (5) a
receptor population. An exposure pathway is considered complete when all five elements of an
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exposure pathway are documented. A potential exposure pathway exists when any one or more
of the five elements comprising an exposure pathway cannot be documented. An exposure
pathway may be eliminated from further evaluation when any one of the five elements
comprising an exposure pathway has not existed in the past, does not exist in the present, and
will never exist in the future. Three potential primary routes exist by which chemicals can enter
the body:

* Ingestion of water, fill, or soil,

» Inhalation of vapors and particulates; and

» Dermal contact with water, fill, soil, or building materials.
Existence of Human Health Exposure

Current Conditions: The Site is occupied by a building and a garage. Exposure to fill is unlikely
because the Site is capped with the basement slab and building slab. Groundwater is not
accessible at the Site, and because the Site is served by the public water supply and groundwater

use for potable supply is prohibited, groundwater is not used at the Site.

Construction/ Remediation Activities: The potential exposure pathways to onsite contamination
are by ingestion, dermal, or inhalation exposure by onsite workers during the remedial action.
Similarly, off-Site receptors could be exposed to dust from onsite activities. Groundwater is not
expected to be encountered during construction/ remediation, and there will be no structures on
Site where soil vapor could accumulate. During the remedial action, on-site exposure pathways
will be eliminated by preventing access to the site, through implementation of soil/ materials
management, storm water pollution prevention, and dust controls, employment of a community

air monitoring plan, and implementation of a Construction Health and Safety Plan.

Proposed Future Conditions: Under future remediated conditions, the site will be fully capped,
limiting potential direct exposure to soil and groundwater remaining in place, and engineering
controls will prevent potential for inhalation via soil vapor intrusion. Excavations extend below
water table and will prevent accumulation of soil vapors. Any on-Site exposures to vapors from
off-site sources will be prevented by installation of a soil vapor membrane. Long term assurance

of these protections will be achieved by Site inspections and periodic certifications under an
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approved Site Management Plan. The site is served by the public water supply, 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

Based upon this analysis, complete on-Site exposure pathways appear to be present during the
remedial action phase. Under current conditions, on-Site exposure pathways exist for contractors
and others that may access the Site. During remedial construction, on-Site and off-Site exposures
to contaminated dust from historic fill material will be addressed through dust controls, and
through the implementation of the Community Air Monitoring Program, the Soil/Materials
Management Plan, and a Construction Health and Safety Plan. After the remedial action is
complete, there will be no remaining exposure pathways to on-Site soil/fill or groundwater, as all
soil above Unrestricted Use SCOs will have been removed and a vapor barrier system will have

been installed as part of development.
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5.0 REMEDIAL ACTION MANAGEMENT

5.1 PROJECT ORGANIZATION AND OVERSIGHT

The Qualified Environmental Professionals (QEP) for this project is Paul P. Stewart. The

Professional Engineer (PE) for this project is Andrew Levenbaum.

5.2 SITE SECURITY

Site access will be controlled by a steel construction fence and a gated entrance along
West 35th Street.

5.3 WORK HOURS

The hours for operation of remedial construction will be from 7:00AM to 6:00PM. These

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

54 CONSTRUCTION HEALTH AND SAFETY PLAN

The Health and Safety Plan is included in Appendix 5. The Site Safety Coordinator will be
Yisong Yang of ACT. Remedial work performed under this RAWP will be in full compliance
with applicable health and safety laws and regulations, including Site and OSHA worker safety
requirements and HAZWOPER requirements. Confined space entry, if any, will comply with
OSHA requirements and industry standards and will address potential risks. The parties
performing the remedial construction work will ensure that performance of work is in
compliance with the HASP and applicable laws and regulations. The HASP pertains to remedial

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

All field personnel involved in remedial activities will participate in training required under
29 CFR 1910.120, including 40-hour hazardous waste operator training and annual 8-hour
refresher training. Site Safety Officer will be responsible for maintaining workers training
records.

Personnel entering any exclusion zone will be trained in the provisions of the HASP and be

required to sign an HASP acknowledgment. Site-specific training will be provided to field
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personnel. Additional safety training may be added depending on the tasks performed.
Emergency telephone numbers will be posted at the site location before any remedial work
begins. A safety meeting will be conducted before each shift begins. Topics to be discussed
include task hazards and protective measures (physical, chemical, environmental); emergency
procedures; PPE levels and other relevant safety topics. Meetings will be documented in a log
book or specific form.

An emergency contact sheet with names and phone numbers is included in the HASP. That
document will define the specific project contacts for use in case of emergency.

55 COMMUNITY AIR MONITORING PLAN

Real-time air monitoring for volatile organic compounds (VOCs) and particulate levels at
the perimeter of the exclusion zone or work area will be performed. Continuous monitoring will
be performed for all ground intrusive activities and during the handling of contaminated or
potentially contaminated media. Ground intrusive activities include, but are not limited to,
soil/waste excavation and handling, test pit excavation or trenching, and the installation of soil

borings or monitoring wells.

Periodic monitoring for VOCs will be performed during non-intrusive activities such as the
collection of soil and sediment samples or the collection of groundwater samples from existing
monitoring wells. Periodic monitoring during sample collection, for instance, will consist of
taking a reading upon arrival at a sample location, monitoring while opening a well cap or
overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a
sample location. Depending upon the proximity of potentially exposed individuals, continuous
monitoring may be performed during sampling activities. Examples of such situations include
groundwater sampling at wells on the curb of a busy urban street, in the midst of a public park,
or adjacent to a school or residence. Exceedances of action levels observed during performance
of the Community Air Monitoring Plan (CAMP) will be reported to the OER Project Manager
and included in the Daily Report.
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VOC Monitoring, Response Levels, and Actions

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

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

» If total organic vapor levels at the downwind perimeter of the work area or exclusion
zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work
activities will be halted, the source of vapors identified, corrective actions taken to abate
emissions, and monitoring continued. After these steps, work activities will resume
provided that the total organic vapor level 200 feet downwind of the exclusion zone or
half the distance to the nearest potential receptor or residential/commercial structure,
whichever is less - but in no case less than 20 feet, is below 5 ppm over background for
the 15-minute average.

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

will be shutdown.

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

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

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind

perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate
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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/m°)
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/m® 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/m?® 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 meg/m? of the upwind level and in preventing visible dust

migration.

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

5.6 AGENCY APPROVALS

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

obtained prior to the start of remedial construction. Approval of this RAWP by OER does not

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

5.7 SITE PREPARATION

Pre-Construction Meeting

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

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

Mobilization will be conducted as necessary for each phase of work at the Site.
Mobilization includes field personnel orientation, equipment mobilization (including securing all
sampling equipment needed for the field investigation), marking/staking sampling locations and
utility mark-outs. Each field team member will attend an orientation meeting to become familiar

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

Utility Marker Layouts, Easement Layouts

The presence of utilities and easements on the Site will be fully investigated prior to the
performance of invasive work such as excavation or drilling under this plan by using, at a
minimum, the One-Call System (811). Underground utilities may pose an electrocution,
explosion, or other hazard during excavation or drilling activities. All invasive activities will be
performed incompliance with applicable laws and regulations to assure safety. Utility companies
and other responsible authorities will be contacted to locate and mark the locations, and a copy
of the Markout Ticket will be retained by the contractor prior to the start of drilling, excavation
or other invasive subsurface operations. Overhead utilities may also be present within the
anticipated work zones. Electrical hazards associated with drilling in the vicinity of overhead
utilities will be prevented by maintaining a safe distance between overhead power lines and drill

rig masts.

Proper safety and protective measures pertaining to utilities and easements, and compliance
with all laws and regulations will be employed during invasive and other work contemplated
under this RAWP. The integrity and safety of on-Site and off-Site structures will be maintained

during all invasive, excavation or other remedial activity performed under the RAWP.

Dewatering

A dewatering system will be installed to lower the water table in order to facilitate the
removal of impacted soil and installation of the building’s foundation beneath the water table.
The dewatering system will consist of well points that will discharge water into a holding tank.
An ejector pump will discharge ground water from the holding tank into either pump trucks for

offsite transport and disposal or the New York City sewer system following appropriate pre-
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treatment. A dewatering permit will be obtained prior to the discharge of any ground water into

the municipal sewer system.

Equipment and Material Staging

Equipment and materials will be stored and staged in a manner that complies with applicable
laws and regulations. Staging locations will be reported to OER prior to the start of the remedial

action.

Stabilized Construction Entrance

Steps will be taken to ensure that trucks departing the site will not track soil, fill or debris
off-Site. Such actions may include use of cleaned asphalt or concrete roads or use of stone or
other aggregate-based egress paths between the truck inspection station and the property exit.
Measures will be taken to ensure that adjacent roadways will be kept clean of project related

soils, fill and debris.

Truck Inspection Station

An outbound-truck inspection station will be set up close to the Site exit. Before exiting the
NYC VCP Site, trucks will be required to stop at the truck inspection station and will be
examined for evidence of contaminated soil on the undercarriage, body, and wheels. Soil and
debris will be removed. Brooms, shovels and potable water will be utilized for the removal of

soil from vehicles and equipment, as necessary.

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.
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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; lose materials will be secured
to prevent dislocation and blowing by wind or water; heavy equipment such as excavators and
generators will be removed from holes, 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, haybales; 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 by 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. Storm-water 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
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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. If the source of the spill is ongoing and can be identified, it should
be stopped it 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 NYC VCP Site with soil/fill will be instructed to proceed
without stopping in the vicinity of the site to prevent neighborhood impacts. The planned route
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on local roads for trucks leaving the site is to the west along West 35th Street to Dyer Avenue
and then onto the Lincoln Tunnel.

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 day. Those reports will

include:

Project number and statement of the activities and an update of progress made and
locations of work performed,;

* Quantities of material imported and exported from the Site;
» Status of on-Site soil/fill stockpiles;

» A summary of all citizen complaints, with relevant details (basis of complaint;

actions taken; etc.);
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* A summary of CAMP excursions, if any;
» Photograph of notable Site conditions and activities.

The frequency of the reporting period may be revised in consultation with OER project
manager based on planned project tasks. Daily email reports are not intended to be the primary
mode of communication for notification to OER of emergencies (accidents, spills), requests for
changes to the RAWP or other sensitive or time critical information. However, such information
will be included in the daily reports. Emergency conditions and changes to the RAWP will be
communicated directly to the OER project manager by personal communication. Daily reports
will be included as an Appendix in the Remedial Action Report.

Record Keeping and Photo-Documentation

Job-site record keeping for all remedial work will be performed. These records will be
maintained on-Site during the project and will be available for inspection by OER staff.
Representative photographs will be taken of the Site prior to any remedial activities and during
major remedial activities to illustrate remedial program elements and contaminant source areas.
Photographs will be submitted at the completion of the project in the RAR in digital format (i.e.
jpeg files).

5.11 COMPLAINT MANAGEMENT

All complaints from citizens will be promptly reported to OER. Complaints will be
addressed and outcomes will also be reported to OER in daily reports. Notices to OER will
include the nature of the complaint, the party providing the complaint, and the actions taken to

resolve any problems.

5.12 DEVIATIONS FROM THE REMEDIAL ACTION WORK PLAN

All changes to the RAWP will be reported to the OER Project Manager and will be
documented in daily reports and reported in the Remedial Action Report. The process to be
followed if there are any deviations from the RAWP will include a request for approval for the

change from OER noting the following:
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Reasons for deviating from the approved RAWP;
Effect of the deviations on overall remedy; and

Determination that the remedial action with the deviation(s) is protective of public health

and the environment.
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6.0 REMEDIAL ACTION REPORT

A Remedial Action Report (RAR) will be submitted to OER following implementation of
the remedial action defined in this RAWP. The RAR will document that the remedial work
required under this RAWP has been completed and has been performed in compliance with this
plan. The RAR will include:

Information required by this RAWP;

As-built drawings for all constructed remedial elements, required certifications, manifests
and other written and photographic documentation of remedial work performed under
this remedy;

Site Management Plan (if Track 1 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 and all material characterization
results, QA/QC results for end-point sampling, and other sampling and chemical analysis
performed as part of the remedial action and DUSR;

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

Account of the source area locations and characteristics of all contaminated material

removed from the Site including a map showing source areas;

Account of the disposal destination of all contaminated material removed from the Site.
Documentation associated with disposal of all material will include transportation and

disposal records, and letters approving receipt of the material.

Account of the origin and required chemical quality testing for material imported onto the
Site.

Continue registration of the property with an E-Designation by the NYC Department of
Buildings.
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- Reports and supporting material will be submitted in digital form.
Remedial Action Report Certification

The following certification will appear in front of the Executive Summary of the Remedial

Action Report. The certification will include the following statements:

I, Andrew Levenbaum, am currently a professional engineer licensed by the State of New York. | had primary
direct responsibility for implementation of the remedial program for the the 321-325 West 35th Street Site NYC VCP
Site Number 13CVCP123M.

I, Paul P. Stewart, am a qualified Environmental Professional. | had primary direct responsibility for
implementation remedial program for the 321-325 West 35th Street Site NYC VCP Site Number 13CVCP123M.

| certify that the OER-approved Remedial Action Work Plan dated May 17, 2013 was implemented and that all
requirements in those documents have been substantively complied with. | certify that contaminated soil, fill, liquids
or other material from the property were taken to facilities licensed to accept this material in full compliance with

applicable laws and regulations.
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7.0 SCHEDULE

The table below presents a schedule for the proposed remedial action and reporting. If the
schedule for remediation and development activities changes, it will be updated and submitted to

OER. Currently, a four month remediation period is anticipated.

Weeks from Duration
Remedial (weeks)
Schedule Milestone Action Start
OER Approval of RAWP 0 -
Fact Sheet 2 announcing start of remedy 0 -
Mobilization 4 1
Remedial Excavation 5 8
Demobilization 13 1
Record Declaration of Covenants and 14 2
Restrictions
Submit Remedial Action Report 16 4
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375-6.8
(@

Soil cleanup objective tables.
Unrestricted use soil cleanup objectives.

Table 1

Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives

Contaminant CAS Number Unrestricted Use
Metals
Arsenic 7440-38-2 13°
Barium 7440-39-3 350
Beryllium 7440-41-7 7.2
Cadmium 7440-43-9 25°
Chromium, hexavalent 18540-29-9 1°
Chromium, trivalent © 16065-83-1 30°
Copper 7440-50-8 50
Total Cyanide®’ 27
Lead 7439-92-1 63°
Manganese 7439-96-5 1600 ©
Total Mercury 0.18°¢
Nickel 7440-02-0 30
Selenium 7782-49-2 3.9
Silver 7440-22-4 2
Zinc 7440-66-6 109 ¢
CBg/Pesticides
2,4,5-TP Acid (Silvex) ' 93-72-1 3.8
4.4 -DDE 72-55-9 0.0033°
4.4 -DDT 50-29-3 0.0033°
4,4 -DDD 72-54-8 0.0033°
Aldrin 309-00-2 0.005°
aphaBHC 319-84-6 0.02
betaBHC 319-85-7 0.036
Chlordane (alpha) 5103-71-9 0.094




Table 1

Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives

Contaminant CAS Number Unrestricted Use
delta-BHC ¢ 319-86-8 0.04
Dibenzofuran’ 132-64-9 7
Dieldrin 60-57-1 0.005°¢
Endosulfan 1 959-98-8 2.4
Endosulfan 11 ¢ 33213-65-9 2.4
Endosulfan sulfate®’ 1031-07-8 2.4
Endrin 72-20-8 0.014
Heptachlor 76-44-8 0.042
Lindane 58-89-9 0.1
Polychlorinated biphenyls 1336-36-3 0.1

Semivolatile organic compounds

Acenaphthene 83-32-9 20
Acenapthylene 208-96-8 100°
Anthracene’ 120-12-7 1002
Benz(a)anthracene 56-55-3 1°
Benzo(a)pyrene 50-32-8 1°
Benzo(b)fluoranthene' 205-99-2 1°
Benzo(g,h,i)perylene 191-24-2 100
Benzo(k)fluoranthene' 207-08-9 08¢
Chrysene' 218-01-9 1°
Dibenz(a,h)anthracene’ 53-70-3 0.33°
Fluoranthene' 206-44-0 1002
Fluorene 86-73-7 30
Indeno(1,2,3-cd)pyrene 193-39-5 05°¢
m-Cresol ' 108-39-4 0.33°
Naphthalene 91-20-3 12
0-Cresol 95-48-7 0.33°




Table 1

Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives

Contaminant CAS Number Unrestricted Use
p-Cresol f 106-44-5 0.33°
Pentachlorophenol 87-86-5 0.8°
Phenanthrene ' 85-01-8 100
Phenol 108-95-2 0.33°
Pyrene' 129-00-0 100

Volatile organic compounds
1,1,1-Trichloroethane 71-55-6 0.68
1,1-Dichloroethane’ 75-34-3 0.27
1,1-Dichloroethene’ 75-35-4 0.33
1,2-Dichlorobenzene' 95-50-1 1.1
1,2-Dichloroethane 107-06-2 0.02°¢
cis-1,2-Dichloroethene 156-59-2 0.25
trans-1,2-Dichloroethene ' 156-60-5 0.19
1,3-Dichlorobenzene' 541-73-1 2.4
1,4-Dichlorobenzene 106-46-7 1.8
1,4-Dioxane 123-91-1 0.1°
Acetone 67-64-1 0.05
Benzene 71-43-2 0.06
n-Butylbenzene' 104-51-8 12
Carbon tetrachloride 56-23-5 0.76
Chlorobenzene 108-90-7 11
Chloroform 67-66-3 0.37
Ethylbenzene' 100-41-4 1
Hexachlorobenzene 118-74-1 0.33°
Methyl ethyl ketone 78-93-3 0.12
Methy! tert-butyl ether * 1634-04-4 0.93
Methylene chloride 75-09-2 0.05




Table 1

Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives

Contaminant CAS Number Unrestricted Use
n - Propylbenzene 103-65-1 3.9
sec-Butylbenzene 135-98-8 11
tert-Butylbenzene' 98-06-6 5.9
Tetrachloroethene 127-18-4 1.3
Toluene 108-88-3 0.7
Trichloroethene 79-01-6 0.47
1,2,4-Trimethylbenzene 95-63-6 3.6
1,3,5-Trimethylbenzené 108-67-8 8.4
Vinyl chloride 75-01-4 0.02
Xylene (mixed) 1330-20-7 0.26

All soil cleanup objectives (SCOs) are in parts per million (ppm).
Footnotes
@The SCOs for unrestricted use were capped at a maximum value of 100 ppm. See Technical Support
Document (TSD), section 9.3.
® For constituents where the calculated SCO was lower than the contract required quantitation limit (CRQL), the
CRQL isused asthe Track 1 SCO value.
¢ For constituents where the calculated SCO was lower than the rural soil background concentration, as
determined by the Department and Department of Health rural soil survey, the rural soil background
concentration is used as the Track 1 SCO value for this use of the site.
4 SCO isthe sum of endosulfan I, endosulfan I and endosulfan sulfate.
¢ The SCO for this specific compound (or family of compounds) is considered to be met if the analysisfor the
total species of this contaminant is below the specific SCO.
" Protection of ecological resources SCOs were not developed for contaminants identified in Table 375-6.8(b)
with“NS’. Where such contaminants appear in Table 375-6.8(a), the applicant may be required by the
Department to calculate a protection of ecological resources SCO according to the TSD.



Table 1

(b) Restricted use soil cleanup objectives.
Table 375-6.8(b): Restricted Use Soil Cleanup Objectives
Protection of Public Health Protection | Protection
Contaminant Nggser Restricted- Ecol%fgjical Gr(;)ljnd—

Residential Residential Commercial | Industrial RESOUT CES water
Metals
Arsenic 7440-38-2 16' 16" 16' 16' 13 16'
Barium 7440-39-3| 350 400 400 10,000 ¢ 433 820
Beryllium 7440-41-7 14 72 590 2,700 10 47
Cadmium 7440-43-9 2.5 4.3 9.3 60 4 75
Chromium, hexavalent" | 18540-29-9 22 110 400 800 1° 19
Chromium, trivalent” 16065-83-1 36 180 1,500 6,800 41 NS
Copper 7440-50-8 270 270 270 10,000 ¢ 50 1,720
Total Cyanide" 27 27 27 10,000 ¢ NS 40
Lead 7439-92-1 400 400 1,000 3,900 63' 450
Manganese 7439-96-5| 2,000 2,000 10,000¢ |10,000¢ | 1600 2,000
Total Mercury 0.81 0.81 2.8 57 0.18 0.73
Nickel 7440-02-0 140 310 310 10,000 ¢ 30 130
Selenium 7782-49-2 36 180 1,500 6,800 39 4
Silver 7440-22-4 36 180 1,500 6,800 2 8.3
Zinc 7440-66-6 2200 10,000 ¢ 10,000 ¢ 10,000 ¢ 109' 2,480
PCBg/Pesticides
2,4,5-TP Acid (Silvex) 93-72-1 58 1007 500° 1,000° NS 3.8
4.4 -DDE 72-55-9 1.8 8.9 62 120 0.0033° 17
4.4 -DDT 50-29-3 1.7 7.9 47 94 0.0033° 136
4.4'- DDD 72-54-8 2.6 13 92 180 0.0033° 14
Aldrin 309-00-2 | 0.019 0.097 0.68 1.4 0.14 0.19
alpha-BHC 319-84-6 | 0.097 0.48 34 6.8 0.04° 0.02
beta-BHC 319-85-7 | 0.072 0.36 3 14 0.6 0.09
Chlordane (alpha) 5103-71-9 0.91 4.2 24 47 13 2.9
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Table 375-6.8(b): Restricted Use Soil Cleanup Objectives

Table 1

Protection of Public Health Protection | Protection
Contaminant Nl?rﬁl?er Restricted- Ecol(());ical Grc?ljnd-

Residential Residential Commercial | Industrial | posources | water
deltaBHC 319-86-8 1007 1007 500° 1,000° 0.04° 0.25
Dibenzofuran 132-64-9 14 59 350 1,000°¢ NS 210
Dieldrin 60-57-1 0.039 0.2 14 2.8 0.006 0.1
Endosulfan | 959-98-8 4.8 24 200 920 NS 102
Endosulfan 11 33213-659| 4.8 24 200 920 NS 102
Endosulfan sulfate 1031-07-8 4.8 24 200 920 NS 1,000°
Endrin 72-20-8 2.2 11 89 410 0.014 0.06
Heptachlor 76-44-8 0.42 2.1 15 29 0.14 0.38
Lindane 58-89-9 0.28 1.3 9.2 23 6 0.1
Polychlorinated biphenyls 1336-36-3 1 1 1 25 1 3.2
Semivolatiles
Acenaphthene 83-32-9 1007 100? 500° 1,000° 20 98
Acenapthylene 208-96-8 100% 100% 500° 1,000° NS 107
Anthracene 120-12-7 100° 100 500 1,000° NS 1,000°
Benz(a)anthracene 56-55-3 1f 1 5.6 11 NS 1
Benzo(a)pyrene 50-32-8 1f 1 1 1.1 2.6 22
Benzo(b)fluoranthene 205-99-2 1f 1 5.6 11 NS 17
Benzo(g,h,i)perylene 191-24-2 1002 100? 500° 1,000° NS 1,000°
Benzo(k)fluoranthene 207-08-9 1 3.9 56 110 NS 17
Chrysene 218-01-9 1 3.9 56 110 NS 1
Dibenz(a,h)anthracene 53-70-3 0.33° 0.33° 0.56 11 NS 1,000°
Fluoranthene 206-44-0 1007 1007 500° 1,000° NS 1,000°
Fluorene 86-73-7 1007 1007 500 1,000° 30 386
Indeno(1,2,3-cd)pyrene | 193-39-5 0.5 0.5 5.6 11 NS 8.2
m-Cresol 108-39-4 1007 1007 500° 1,000° NS 0.33°
Naphthalene 91-20-3 1007 1007 500° 1,000° NS 12
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Table 375-6.8(b): Restricted Use Soil Cleanup Objectives

Table 1

Protection of Public Health Protection | Protection
Contaminant Nl?rﬁl?er Restricted- - Ecol(());ical Grc?ljnd-

Residential Residential Commercial | Industrial | posources | water
o-Cresol 95-48-7 1007 1007 500° 1,000° NS 0.33°
p-Cresol 106-44-5 34 1007 500° 1,000° NS 0.33°
Pentachlorophenol 87-86-5 2.4 6.7 6.7 55 0.8° 0.8°
Phenanthrene 85-01-8 100° 100 500 1,000° NS 1,000°
Phenol 108-95-2 1007 1007 500° 1,000° 30 0.33°
Pyrene 129-00-0 1007 100* 500° 1,000° NS 1,000°
Volatiles
1,1,1-Trichloroethane 71-55-6 1007 1007 500° 1,000¢ NS 0.68
1,1-Dichloroethane 75-34-3 19 26 240 480 NS 0.27
1,1-Dichloroethene 75-35-4 100° 100 500 1,000° NS 0.33
1,2-Dichlorobenzene 95-50-1 100 100° 500 1,000° NS 1.1
1,2-Dichloroethane 107-06-2 2.3 31 30 60 10 0.02'
cis-1,2-Dichloroethene 156-59-2 59 1007 500° 1,000° NS 0.25
trans-1,2-Dichloroethene | 156-60-5 1007 100* 500 1,000° NS 0.19
1,3-Dichlorobenzene 541-73-1 17 49 280 560 NS 24
1,4-Dichlorobenzene 106-46-7 9.8 13 130 250 20 1.8
1,4-Dioxane 123-91-1 9.8 13 130 250 0.1° 0.1°
Acetone 67-64-1 100° 100° 500 1,000° 2.2 0.05
Benzene 71-43-2 2.9 4.8 44 89 70 0.06
Butylbenzene 104-51-8 1007 1007 500° 1,000° NS 12
Carbon tetrachloride 56-23-5 14 24 22 44 NS 0.76
Chlorobenzene 108-90-7 100% 100% 500° 1,000° 40 1.1
Chloroform 67-66-3 10 49 350 700 12 0.37
Ethylbenzene 100-41-4 30 41 390 780 NS 1
Hexachlorobenzene 118-74-1 0.33° 1.2 6 12 NS 3.2
Methy! ethyl ketone 78-93-3 1007 1007 500° 1,000° 1007 0.12
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Table 1

Table 375-6.8(b): Restricted Use Soil Cleanup Objectives

Protection of Public Health Protection | Protection
Contaminant Nl?rﬁger Restricted- Ecol(());ical Grc?ljnd-
Residential Residential Commercial | Industrial | posources | water
Methyl tert-butyl ether | 1634-04-4 62 100% 500° 1,000° NS 0.93
Methylene chloride 75-09-2 51 100% 500° 1,000° 12 0.05
n-Propylbenzene 103-65-1 1007 100% 500° 1,000° NS 3.9
sec-Butylbenzene 135-98-8 1007 100% 500° 1,000° NS 11
tert-Butylbenzene 98-06-6 100% 100% 500° 1,000° NS 5.9
Tetrachloroethene 127-18-4 55 19 150 300 2 1.3
Toluene 108-88-3 100° 100° 500° 1,000° 36 0.7
Trichloroethene 79-01-6 10 21 200 400 2 0.47
1,2,4-Trimethylbenzene | 95-63-6 47 52 190 380 NS 3.6
1,3,5- Trimethylbenzene | 108-67-8 a7 52 190 380 NS 8.4
Vinyl chloride 75-01-4 0.21 0.9 13 27 NS 0.02
Xylene (mixed) 1330-20-7 100% 100% 500° 1,000° 0.26 1.6
All soil cleanup objectives (SCOs) are in parts per million (ppm).
NS=Not specified. See Technical Support Document (TSD).
Footnotes

2The SCOs for residential, restricted-residential and ecological resources use were capped at a maximum value
of 100 ppm. See TSD section 9.3.

® The SCOs for commercial use were capped at a maximum value of 500 ppm. See TSD section 9.3.

¢ The SCOs for industrial use and the protection of groundwater were capped at a maximum value of 1000 ppm.
See TSD section 9.3.

4 The SCOs for metals were capped at a maximum value of 10,000 ppm. See TSD section 9.3.

¢ For constituents where the calculated SCO was lower than the contract required quantitation limit (CRQL), the
CRQL isused asthe SCO value.

" For constituents where the calculated SCO was lower than the rural soil background concentration as
determined by the Department and Department of Health rural soil survey, the rural soil background
concentration is used as the Track 2 SCO value for this use of the site.

9This SCO is derived from data on mixed isomers of BHC.

" The SCO for this specific compound (or family of compounds) is considered to be met if the analysis for the
total species of this contaminant is below the specific SCO.

' This SCO is for the sum of endosulfan I, endosulfan |1, and endosulfan sulfate.

I This SCO is the lower of the values for mercury (elemental) or mercury (inorganic salts). See TSD Table 5.6-1.
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APPENDIX 1
CITIZEN PARTICIPATION PLAN

The NYC Office of Environmental Remediation, Landmark Realty LLC and Run 178th
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,
Landmark Realty LLC and Run 178th 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,
William Wong, 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.
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Repositories. A document repository is maintained in the nearest public library that
maintains evening and weekend hours. This document repository is intended to house, for
community review, all principal documents generated during the cleanup program including
Remedial Investigation plans and reports, Remedial Action work plans and reports, and all
public notices and fact sheets produced during the lifetime of the remedial project. Landmark
Realty LLC and Run 178th LLC will inspect the repositories to ensure that they are fully
populated with project information. The repository for this project is:

New York Public Library
Mid-Manhattan Library
455 Fifth Avenue, New York, NY
(212) 340-0863
8:00 AM to 8:00 PM
Digital Documentation.

NYC OER strongly encourages the use of digital documents in repositories as a means of

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

Identify Issues of Public Concern.

Landmark Realty LLC and Run 178th LLC are unaware of any specific issues of concern to
stakeholders proximate to the Site. A major issue of concern to the public will be potential
impacts of nuisance odors and dust during the disturbance of historic fill soils at the Site. This
work will be performed in accordance with procedures which will be specified under a detailed
Remedial Program which considers and takes preventive measures for exposures to future
residents of the property and those on adjacent properties during construction. Detailed plans to
monitor the potential for exposure including a Construction Health and Safety Plan and a
Community Air Monitoring Plan are required components of the remedial program.
Implementation of these plans will be under the direct oversight of the New York City Office of
Environmental Remediation (NYCOER).
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These plans will specify the following worker and community health and safety activities during
remedial activity at the Site:

. On-Site air monitoring for worker protection,

. Perimeter air monitoring for community protection.

The Health and Safety Plan and the Community Air Monitoring Plan prepared as part of the
Remedial Action Work Plan will be available for public review at the document repository.

Public Notice and Public Comment. Public notice to all members of the Project Contact
List is required at three major steps during the performance of the cleanup program (listed
below) and at other points that may be required by OER. Notices will include Fact Sheets with
descriptive project summaries, updates on recent and upcoming project activities, repository
information, and important phone and email contact information. All notices will be prepared by
Landmark Realty LLC and Run 178th LLC, reviewed and approved by OER prior to distribution
and mailed by Landmark Realty LLC and Run 178th LLC. Public comment is solicited in public
notices for all work plans developed under the NYC Voluntary Cleanup Program. Final review
of all work plans by OER will consider all public comments. Approval will not be granted until
the public comment period has been completed.

Citizen Participation Milestones. Public notice and public comment activities occur at
several steps during a typical NYC VCP project. See flow chart on the following page, which
identifies when during the NYC VCP public notices are issued: These steps include:

* Public Notice of the availability of the Remedial Investigation Report and Remedial
Action Work Plan and a 30-day public comment period on the Remedial Action
Work Plan.

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

Public Notice announcing the approval of the RAWP and the start of remediation

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

Public Notice announcing the completion of remediation, designation of

Institutional and Engineering Controls and issuance of the Notice of Completion

Public notice in the form of a Fact Sheet is sent to all parties listed on the Site
Contact List announcing the completion of remediation, providing a list of all
Institutional and Engineering Controls implemented for to the Site and announcing the
issuance of the Notice of Completion.
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APPENDIX 2
SUSTAINABILITY STATEMENT

This Sustainability Statement documents sustainable activities and green remediation efforts

planned under this remedial action.

Reuse of Clean, Recyclable Materials. Reuse of clean, locally-derived recyclable materials
reduces consumption of non-renewable virgin resources and can provide energy savings and

greenhouse gas reduction.

An estimate of the quantity (in tons) of clean, non-virgin materials (reported by type of
material) reused under this plan will be quantified and reported in the RAR.

Reduce Consumption of Virgin and Non-Renewable Resources. Reduced consumption
of virgin and non-renewable resources lowers the overall environmental impact of the project on

the region by conserving these resources.

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

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

Reduced Energy Consumption and Promotion of Greater Energy Efficiency. Reduced
energy consumption lowers greenhouse gas emissions, improves local air quality, lessens in-city
power generation requirements, can lower traffic congestion, and provides substantial cost

savings.

Best efforts will be made to quantify energy efficiencies achieved during the remediation and
will be reported in the Remedial Action Report (RAR). Where energy savings cannot be easily
quantified, a gross indicator of the amount of energy saved or the means by which energy
savings was achieved will be reported.

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

harmful emissions.

An estimate of the volume of clean fuels used during remedial activities will be quantified
and reported in the RAR.
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Recontamination Control. Recontamination after cleanup and redevelopment is completed
undermines the value of work performed, may result in a property that is less protective of public
health or the environment, and may necessitate additional cleanup work later or impede future
redevelopment. Recontamination can arise from future releases that occur within the property or

by influx of contamination from off-Site.

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

be reported in the RAR in square feet.

Storm-water Retention. Storm-water retention improves water quality by lowering the rate
of combined storm-water and sewer discharges to NYC’s sewage treatment plants during periods
of precipitation, and reduces the volume of untreated influent to local surface waters.

An estimate of the enhanced storm-water retention capability of the redevelopment project
will be included in the RAR.

Linkage with Green Building. Green buildings provide a multitude of benefits to the city
across a broad range of areas, such as reduction of energy consumption, conservation of

resources, and reduction in toxic materials use.

The number of Green Buildings that are associated with this brownfield redevelopment
property will be reported in the RAR. The total square footage of green building space created
as a function of this brownfield redevelopment will be quantified for residential, commercial and

industrial/manufacturing uses.

Paperless Brownfield Cleanup Program. Landmark Realty LLC and Run 178th LLC are
participating in OER’s Paperless Brownfield 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. Landmark Realty LLC and Run 178th LLC
are 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.
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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.
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APPENDIX 3

SOIL/MATERIALS MANAGEMENT PLAN

1.1 SOIL SCREENING METHODS

Visual, olfactory and PID soil screening and assessment will be performed under the
supervision of a Qualified Environmental Professional and will be reported in the RAR. Soil
screening will be performed during invasive work performed during the remedy and

development phases prior to issuance of the Notice of Completion.

1.2 STOCKPILE METHODS

Excavated soil from suspected areas of contamination (e.g., hot spots, USTs, drains, etc.)
will be stockpiled separately and will be segregated from clean soil and construction materials.
Stockpiles will be used only when necessary and will be removed as soon as practicable. While
stockpiles are in place, they will be inspected daily, and before and after every storm event.
Results of inspections will be recorded in a logbook and maintained at the Site and available for
inspection by OER. Excavated soils will be stockpiled on, at minimum, double layers of 8-mil
minimum sheeting, will be kept covered at all times with appropriately anchored plastic tarps,
and will be routinely inspected. Broken or ripped tarps will be promptly replaced.

All stockpile activities will be compliant with applicable laws and regulations. Soil stockpile
areas will be appropriately graded to control run-off in accordance with applicable laws and
regulations. Stockpiles of excavated soils and other materials shall be located at least of 50 feet
from the property boundaries, where possible. Hay bales or equivalent will surround soil
stockpiles except for areas where access by equipment is required. Silt fencing and hay bales will
be used as needed near catch basins, surface waters and other discharge points.

1.3 CHARACTERIZATION OF EXCAVATED MATERIALS

Soil/fill or other excavated media that is transported off-Site for disposal will be sampled in
a manner required by the receiving facility, and in compliance with applicable laws and
regulations. Soils proposed for reuse on-Site will be managed as defined in this plan.
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1.4 MATERIALS EXCAVATION, LOAD-OUT AND DEPARTURE

The PE/QEP overseeing the remedial action will:
oversee remedial work and the excavation and load-out of excavated material;

ensure that there is a party responsible for the safe execution of invasive and other

work performed under this work plan;

ensure that Site development activities and development-related grading cuts will not
interfere with, or otherwise impair or compromise the remedial activities proposed in
this RAWP;

ensure that the presence of utilities and easements on the Site has been investigated
and that any identified risks from work proposed under this plan are properly

addressed by appropriate parties;

ensure that all loaded outbound trucks are inspected and cleaned if necessary before
leaving the Site;

ensure that all egress points for truck and equipment transport from the Site will be
kept clean of Site-derived materials during Site remediation.

Locations where vehicles exit the Site shall be inspected daily for evidence of soil tracking
off premises. Cleaning of the adjacent streets will be performed as needed to maintain a clean
condition with respect to Site-derived materials.

Open and uncontrolled mechanical processing of historical fill and contaminated soil on-Site
will not be performed without prior OER approval.

1.5 OFF-SITE MATERIALS TRANSPORT

Loaded vehicles leaving the Site will comply with all applicable materials transportation
requirements (including appropriate covering, manifests, and placards) in accordance with
applicable laws and regulations, including use of licensed haulers in accordance with 6 NYCRR
Part 364. If loads contain wet material capable of causing leakage from trucks, truck liners will
be used. Queuing of trucks will be performed on-Site, when possible in order to minimize off
Site disturbance. Off-Site queuing will be minimized.
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Outbound truck transport routes are to the west along West 35th Street to Dyer Avenue and
then onto the Lincoln Tunnel. 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 Manhattan, New York
under a governmental remediation program. The letter will provide the project identity and the
name and phone number of the PE/QEP or Enrollee. The letter will include as an attachment a
summary of all chemical data for the material being transported; and (2) a letter from each
disposal facility stating it is in receipt of the correspondence (1, above) and is approved to accept
the material. These documents will be included in the RAR.

The Remedial Action Report will include an itemized account of the destination of all
material removed from the Site during this remedial action. Documentation associated with
disposal of all material will include records and approvals for receipt of the material. This

information will be presented in the RAR.

All impacted soil/fill or other waste excavated and removed from the Site will be managed
as regulated material and will be disposed in accordance with applicable laws and regulations.
Historic fill and contaminated soils taken off-Site will be handled as solid waste and will not be
disposed at a Part 360-16 Registration Facility (also known as a Soil Recycling Facility).

Waste characterization will be performed for off-Site disposal in a manner required by the

receiving facility and in conformance with its applicable permits. Waste characterization
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sampling and analytical methods, sampling frequency, analytical results and QA/QC will be
reported in the RAR. A manifest system for off-Site transportation of exported materials will be
employed. Manifest information will be reported in the RAR. Hazardous wastes derived from
on-Site will be stored, transported, and disposed of in compliance with applicable laws and

regulations.

If disposal of soil/fill from this Site is proposed for unregulated disposal (i.e., clean soil
removed for development purposes), including transport to a Part 360-16 Registration Facility, a
formal request will be made for approval by OER with an associated plan compliant with
6NYCRR Part 360-16. This request and plan will include the location, volume and a description
of the material to be recycled, including verification that the material is not impacted by site uses
and that the material complies with receipt requirements for recycling under 6NYCRR Part 360.

This material will be appropriately handled on-Site to prevent mixing with impacted material.

1.7 MATERIALS REUSE ON-SITE

Soil and fill that is derived from the property that meets the soil cleanup objectives
established in this plan may be reused on-Site. The soil cleanup objectives for on-Site reuse are
listed in Table 1. ‘Reuse on-Site’ means material that is excavated during the remedy or
development, does not leave the property, and is relocated within the same property and on
comparable soil/fill material, and addressed pursuant to the NYC VCP agreement subject to
Engineering and Institutional Controls. The PE/QEP will ensure that reused materials are
segregated from other materials to be exported from the Site and that procedures defined for
material reuse in this RAWP are followed. No material excavated from the Site will be reused

on-site.

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
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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. Soil or fill material is not expected to be imported
to the Site.

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;
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» 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 RAWP. The RAR will report the source of the fill, evidence
that an inspection was performed on the source, chemical sampling results, frequency of testing,

and a Site map indicating the locations where backfill or soil cover was placed.

Source Screening and Testing

Inspection of imported fill material will include visual, olfactory and PID screening for
evidence of contamination. Materials imported to the Site will be subject to inspection, as
follows:

» Trucks with imported fill material will be in compliance with applicable laws and
regulations and will enter the Site at designated locations;

» The PE/QEP is responsible to ensure that every truck load of imported material is

inspected for evidence of contamination; and

» Fill material will be free of solid waste including pavement materials, debris, stumps,

roots, and other organic matter, as well as ashes, oil, perishables or foreign matter.

Composite samples of imported material will be taken at a minimum frequency of one
sample for every 500 cubic yards of material. Once it is determined that the fill material meets
imported backfill or cover soil chemical requirements and is non-hazardous, and lacks petroleum

contamination, the material will be loaded onto trucks for delivery to the Site.

Recycled concrete aggregate (RCA) will be imported from facilities permitted or registered
by NYSDEC. Facilities will be identified in the RAR. A PE/QEP is responsible to ensure that
the facility is compliant with 6NYCRR Part 360 registration and permitting requirements for the
period of acquisition of RCA. RCA imported from compliant facilities will not require
additional testing, unless required by NYSDEC under its terms for operation of the facility.
RCA imported to the Site must be derived from recognizable and uncontaminated concrete. RCA

material is not acceptable for, and will not be used as cover material.
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1.10 FLUIDS MANAGEMENT

All liquids to be removed from the Site, including dewatering fluids, will be handled,
transported and disposed in accordance with applicable laws and regulations. Liquids discharged
into the New York City sewer system will receive prior approval by New York City Department
of Environmental Protection (NYC DEP). The NYC DEP regulates discharges to the New York
City sewers under Title 15, Rules of the City of New York Chapter 19. Discharge to the New
York City sewer system will require an authorization and sampling data demonstrating that the
groundwater meets the City’s discharge criteria. The dewatering fluid will be pretreated as
necessary to meet the NYC DEP discharge criteria. If discharge to the City sewer system is not
appropriate, the dewatering fluids will be managed by transportation and disposal at an off-Site

treatment facility.

Discharge of water generated during remedial construction to surface waters (i.e. a stream or
river) is prohibited without a SPDES permit issued by New York State Department of

Environmental Conservation.

1.11 STORM-WATER POLLUTION PREVENTION

Applicable laws and regulations pertaining to storm-water pollution prevention will be
addressed during the remedial program. Erosion and sediment control measures identified in this
RAWP (silt fences and barriers, and hay bale checks) will be installed around the entire
perimeter of the remedial construction area and inspected once a week and after every storm
event to ensure that they are operating appropriately. Discharge locations will be inspected to
determine whether erosion control measures are effective in preventing significant impacts to
receptors. Results of inspections will be recorded in a logbook and maintained at the Site and
available for inspection by OER. All necessary repairs shall be made immediately. Accumulated
sediments will be removed as required to keep the barrier and hay bale check functional.
Undercutting or erosion of the silt fence toe anchor will be repaired immediately with
appropriate backfill materials. Manufacturer's recommendations will be followed for replacing

silt fencing damaged due to weathering.
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1.12 CONTINGENCY PLAN

This contingency plan is developed for the remedial construction to address the discovery
of unknown structures or contaminated media during excavation. Identification of unknown
contamination source areas during invasive Site work will be promptly communicated to OER’s
Project Manager. Petroleum spills will be reported to the NYS DEC Spill Hotline. These findings
will be included in the daily report. If previously unidentified contaminant sources are found
during on-Site remedial excavation or development-related excavation, sampling will be
performed on contaminated source material and surrounding soils and reported to OER.
Chemical analytical testing will be performed for TAL metals, TCL volatiles and semi-volatiles,
TCL pesticides and PCBs, as appropriate.

1.13 ODOR, DUST AND NUISANCE CONTROL

Odor Control

All necessary means will be employed to prevent on- and off-Site odor nuisances. At a
minimum, procedures will include: (a) limiting the area of open excavations; (b) shrouding open
excavations with tarps and other covers; and (c) use of foams to cover exposed odorous soils. If
odors develop and cannot otherwise be controlled, additional means to eliminate odor nuisances
will include: (d) direct load-out of soils to trucks for off-Site disposal; and (e) use of chemical

odorants in spray or misting systems.

This odor control plan is capable of controlling emissions of nuisance odors. If nuisance
odors are identified, work will be halted and the source of odors will be identified and corrected.
Work will not resume until all nuisance odors have been abated. OER will be notified of all odor
complaint events. Implementation of all odor controls, including halt of work, will be the
responsibility of the PE/QEP’s certifying the Remedial Action Report.

Dust Control

Dust management during invasive on-Site work will include, at a minimum:

» Use of a dedicated water spray methodology for roads, excavation areas and

stockpiles.
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» Use of properly anchored tarps to cover stockpiles.
» Exercise extra care during dry and high-wind periods.

» Use of gravel or recycled concrete aggregate on egress and other roadways to

provide a clean and dust-free road surface.

This dust control plan is capable of controlling emissions of dust. If nuisance dust
emissions are identified, work will be halted and the source of dusts will be identified and
corrected. Work will not resume until all nuisance dust emissions have been abated. OER will
be notified of all dust complaint events. Implementation of all dust controls, including halt of
work, will be the responsibility of the PE/QEP’s responsible for certifying the Remedial Action
Report.

Other Nuisances

Noise control will be exercised during the remedial program. All remedial work will

conform, at a minimum, to NYC noise control standards.

Rodent control will be provided, during Site clearing and grubbing, and during the remedial

program, as necessary, to prevent nuisances.
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WATERPROOFING MEMBRANE SPECIFICATIONS
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1.0 INTRODUCTION

The construction of a 25-story hotel is being proposed at the property located at 321-325 West
35th Street, Manhattan, 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, et 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 in a commercial and residential area in the Fashion District section of
Manhattan, New York. The Site is located on the north side of 35th Street, between 8th Avenue and
9th Avenue. The Site is bounded by a 2-story parking garage to the north, 35" Street followed by a 9-
story commercial building to the south, a 5-story residential apartment building with commercial units
on the ground floor to the east, and a 5-story residential apartment building to the west.
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The Site (Block 759, Lots 26 and 27) contains one 4-story and one 3-story attached vacant
walk-up apartment buildings with a combined basement and a triangular yard to the southeast. The

Site is approximately 5,281 square feet in area and is fully built out.

1.3 Environmental Concerns

A Phase | Environmental Site Assessment prepared by Merritt Environmental Consulting
Corp. indicates previous usage of the property from 1890 to 2005. The Phase | indicates that the
property consisted of sub-divided lots in the 1890 to 1899 Sanborn Fire Insurance maps. The
property consisted of stores and dwellings in the 1911 to 1930 maps. The property at 321-323
West 35th Street contained a Freight Depot in the 1950 map and a commercial warehouse building
in the 1968 to 2005 maps. The property at 325 West 35th Street contained a commercial building
in the 1950 to 2005 maps. No areas of concern were identified at the property in the Phase |

Environmental Site Assessment.

A Phase Il Investigation Report was prepared by Hydro Tech Environmental Corp. for
Landmark Realty LLC and Run 178th LLC dated November 15, 2012. During the investigation
soil/fill samples collected showed that no VOCs were identified at the Site except for Acetone,
which was found above Unrestricted Use soil cleanup objectives in the shallow soil sample from
the building located on Lot 27. No SVOCs, PCBs or Pesticides were detected above soil cleanup
objectives in any of the soil samples. No metals were found above soil cleanup objectives in any
of the soil samples, except for Lead and Zinc in the shallow soil sample from the building on Lot
27 which were identified above Unrestricted Use and Restricted Use soil cleanup objectives,

respectively. No areas of concern were identified during this investigation.

A Remedial Investigation Report was prepared by Advanced Cleanup Technologies and
was dated April 23, 2013. During the investigation, soil samples collected showed that no VOCs
or SVOCs were detected above soil cleanup objectives. Some metals exceeded soil cleanup
objectives in both the shallow and deep samples from SB-1 and in the shallow soil sample from
SB-3. No PCBs or Pesticides were detected above soil cleanup objectives in any of the soil
samples except for the shallow soil sample from SB-3. Groundwater samples collected showed no

VOCs detected above regulatory guidance values except for TW-1, where VOCs were detected
2
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above water quality standards. No SVOCs were detected in any of the groundwater samples.
Some total and dissolved metals were detected above regulatory guidance values in all
groundwater samples. No PCBs or Pesticides were detected in any of the groundwater samples.
Soil vapor samples collected showed that none of the compounds detected in sub-slab vapor
required further action, according to the NYS DOH Final Guidance on Soil VVapor Intrusion
(October 2006).

2.0 SITE PERSONNEL

All on-site personnel shall have training in accordance with the regulations codified at 29 CFR
1910.20. Proof that the qualifications of the on-site personnel comply with these regulations will be
maintained by the Site Supervisor prior to their 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 (RAWRP) for the Site and attend a daily site specific health and
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
CHASP 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.
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A list of the pertinent personnel authorized to supervise site health and safety operations is
presented below:

Title Name Telephone Number
Site Supervisor Steven Walls 516-933-0655, Ext. 11
ACT 516-492-6794 (Mobile)
Project Manager Raul Ramirez 516-933-0655, Ext. 17
ACT 321-543-2311 (Mobile)
Health and Safety Officer  Yisong Yang 516-933-0655, Ext. 15
ACT 718-508-2970 (Mobile)

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,
4
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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
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.
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4.0 HAZARD EVALUATION

4.1 Chemical Exposure

A list of chemicals including VOCs, SVOCs, metals, pesticides and PCBs 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.

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.
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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
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.

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
7
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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).

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
8
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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.

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 = “ | need assistance”
Thumbs up = “OK; I’m alright; I understand”

Thumbs down = “No; Negative”
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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.

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:

. VVOCs 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.

. VVOCs 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
10
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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.

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
11
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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.

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.
12
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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.

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
Bellevue Hospital Center: (212) 562-1000
Police Department: 911
Poison Control Center: (516) 542-2323

The nearest emergency medical facility is the Jamaica Hospital Medical Center, 462 1%
Avenue, New York, New York, which is located 2.0 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:
13
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« Head northwest on West 35™ Street
« Turn Left onto 9" Avenue;
 Turn Left onto West 34™ Street;

« Turn Right onto 2" Avenue;
 Turn Left onto East 26" Street;

« Turn Left onto 1° Avenue;

» Bellevue Hospital Center is located on the Right.

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 35th Street and 8th Avenue. If in 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.

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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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.
ry N.L. N.L.
Benzo(b)tluoranthene N.L.
N.L. N.L.
Benzo{a)Pyrene
(a)Fyr N.L. N.L. N.L.
Benzo(ghi)Perylene
(ghn)Pery N.L. N.L. N.L.
Polychlorinated Biphenyl
5.0 0.5 N.L.
Aldrin
25 0.25 N.L.
Endrin
2 0.1 N.L
Chlordane
100 0.5 N.L.
l'oxaphene
200 0.5 N.L.
DDT1
500 1 N.L.
Silver
10 0.01 N.L
Barium
1100 0.5 N.L
Cadmium
9 0.05 N.IL
Selenium
1 02 NL
Lead
100 0.05 N.L
Merc
. i0 0.05 N.L
Arsenic
5 001 N.L
Chromium
250 0.5 N.I

VAl values taken Jfrom NIOSH International Chemical Safety Cards
(Http://www, ede, gov/nigsh/ipesneng/mengname. litml
N.L. .... None Listed
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ICSC:NENGO015 International Chemical Safety Cards (WHO/IPCS/IL..

International Chemical Safety Cards

BENZENE

ICSC: 0015

Nationaf institute for
Occupationat Sateiy and Health

1z I
_J

Cyclohexatriene
Benzol
CsHs
Molecular mass: 78.1

1CSC# 0015
CAS# 71-43-2
RTECS # CY1400000
UN # 1114
EC# 601-020-00-8
June 05, 2003 Validated
. TYPESOF | :

- ACUTE HAZARDS/ FIRST AID/

Em  sympTOMS R FIRE FIGHTING
FIRE rnghly ﬂammahle ‘i‘NO open flames, NO sparks, and {Powder, AFFF, foam, carbon
A A i ~ INO smoking, ~ Idiexide.

i FVapmu"/alr m:xtures are {Closed system, veut1]at10n, in case of fire: keep drurm etc
: lexplosive. Risk of fire and Iexplosion-prool electrical lcoo] by spraying with water.

jexplosion: see Chemica] Dangers. lequlpmcnt a.ndélghn;]c, 3? NOT

use complessed air 1or 1n

EXPLOSION ; idischa:f:ng. or handling, Usf
: | mon-sparking handtools. Prevemt
i build-up of electrostatic charges
1 = leg, bygrowding. . I
E OSURE i IAVOID ALL CONTACT! L

 INHALATION

3thz1ness memness
_IHeadache. Nausea. Shortness of
{breath, Convulsions.
{Unconsciousness.

]Ventllauom local exhaust, or
ibreathing protection.

Fresh air, rest. Refer for medical

J|latiention.

“(MAY BE ABSORBED! Dry skin.

[Pratective gloves. Protective

|Remove contaminated clothes.

hitp://www.cdc.gov/niosh/ipcsneng/neng0015 html

|
i

' SKIN Redness. Pain. (Further see clothing. Rinse skin with plemty of water or |

K Inhalation). Ilshower. Refer for medical

R NEeere I S . I | N __ ... |atemtion.

! ]Rexiness. Pain. [Face shield, or eye protection in |First rinse with plenty of water

! EYES : |combination with breathing for several mimites {remave

! . |protection. contact lenses if easily possible),

: | | o t ) _ |then take to a doctor. x

! Abdominal pain. Sare throat. {Do not eat, drink, or smoke during! Rinse mouth. Do NOT mduce

; -INGESTION |Vomiting. (Further see "work, | vomiting. Refer for medical
o _lInhalation). _ | [ ———— attention.

: SPILLAG_E QISPOSAL L STORAGE ’PACKAGING & LABELLING

] af3
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ICSC:NENGO0015 Imternational Chermical Safety Cards (WHQ/IPCS/IL... hrtp:flwww.cdc.govlnlosW1pcsmng’nengU

iRemove all ignition sources. Collect | Fireproof, Separated from food and Do not transport with food and

lleaking and spilled liquid in sealable  [feedstuffs oxidants halogens feedstuffs.

‘containers as far as possible. Absorb Note: E

jremaining liquid in sand or inert ‘l F symbol

iabsorbent and remove to safe place. Do | T symbo}

INOT wash away into sewer. Do NOT ; R: 45-46-11-36/38-48/23/24/25-65

llet this chemical enter the environment, S: 53-43 )

‘Personal protection: complete ! UN Hazard Class: 3

iprotective clothing including E UN Packing Group: 11
iseli~contained breathing apparaius. ! . -

: SEE IMPORTANT INFORMATION ON BACK —

Prepared m the context of cooperation berween the International Prograimme on Chemuca) Safety & the

g . : omal version have
{ICSC: 0013 Commission of the Baropean Communities (C) IPCS CEC 1994, No modifioations to the Intamational Version
; been made except to add the OSHA PELs, NIOSH RELSs and NIOSH TDLH valus

International Chemical Safety Cards

I1CSC: 0013

BENZENE

ROUTES OF EXPOSURE:

! PHYSICAL STATE; APPEARANCE: . body b
I COLOURLESS LIQUID , WITH The substance can be absorbed into the bocy by
CHARACTERISTIC ODOUR. inhalation through the skin and by ingestion
M
PHYSICAL DANGERS: INHALATION RISK: ) b
P The vapour is heavier than air and may travel A harmful contarnination of the air can E]j
along the ground; distant ignition possible. Asa reached very quickly on evaporation of this
o result of flow, agitation, etc., electrostatic substance af 20°C.
charges can be generated.
R i g EFFECTS O F SHORT-TERM EXPOSURE: 4
! CHEMICAL DANGERS: The substance is irritating to the eyes .fhe.iihn an
T ! Reacts violemtly with oxidants, nitric acid, the respiratory tract Swallowing the &ql{lskfg?y
sulfuric acid and halogens causing fire and cause aspiration into the lungs with the It e |
A | explosion hazard. Attacks plastic and rubber.  chemical pnevrnonitis. The substance may &2
effects on the central nervous system , TBSultltl;lg ;
N ! OCCUPATIONAL EXPOSURE LIMITS:  in lowering of COTSCiousness l_ixpc;swim fﬂfrﬂes‘l;;’te
TLV: 0.5 ppm as TWA 2.5 ppmas STEL (skin) the occupationia} exposure limit value ¥ 1
| A1 BEI (ACGIH 2004). in unconsciousness death ]
¥ | MAK: H l
? Carcinogen category: 1 Germ cell mutagen EFFECTS O ¥ LONG-TERM OR i
{ group: 3A REPEATED EXPOSURE: o
D : (DFG 2004), The liquid defats the skin. The subsmncemay |
| OSHA PEL: 1910.1026 TWA 1 ppm ST 5 ppm  have efiecis 031 the bone marrow irimune System., |
A See Appendiy F resulting ina ciecrease of blood cells. This i
NIOSH REL: Ca TWA 0.1 ppm ST | ppm See  substance is czrrcinogenic to humans. ,
T Appendix A \
NIOSH IDLH: Ca 500 ppm See: 71432 !
: |
} Boiling point: 80°C Relative dens i £y of the vapourfair-mixture at
I Melting point: 6°C 20°C (air=17y: 1.2
Relative density (water = 1): 0.88 Fiash point:
ngﬁiﬁ#rzs Solubility in water, /100 ml a125°C: 0.18  -11°C c.c. . \
‘Vapour pressure, kPa at 20°C: 10 Auto-ignition terpperamre: 498 0
Relative vapowr density (air = 1): 2.7 Explosive lin1dts, vol% i air: 1_'2' 8. .
Octanol/watez- partition coefficient as log PDW-- ‘

008 11:39 AV
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ICSC:NENG0015 International Chemical Safety Cards (WHO/IPCS/IL.... hitp:/rwww.cde.govimiosh/ipcsneng/meng0015, himl

|

[
.
[

“The substance is very toxic to aquatic organisms.

[ENVIRONMENT.
] DATA i

NOTES

|Use of alcoholic beverages enhances the harmful effect. Depending on the degree of exposure, periodic medical examination
‘is indicated. The odowr warning when the exposure Timit value is exceeded is insufficient

Transport Emergency Card: TEC (R)-3081114 / 30GF1-11
NFPA Code: H2; F3; RO

l ADDITIONAL INFORMATION

;

| ICSC: 0015 BENZENE

{C)IPCS, CEC, 19%

i " 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 mipht be made of this information. This card contains the collective views

LEGAL iof the IPCS Peer Review Committee and may not reflect in all cases all the detiled requirements
NOTICE: !included in national legislation 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.S. version is
linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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International Chemical Safety Cards

TOLUENE

ICSC: 0078

| , QY Notional stttz for L
ey o S
XS e~ UNEP

Methylbenzene

Toluol
Phenylmethane
CgHsCHs / C7Hg

Molecular mass: 92.1
ICSC# 0078
ICAS# 108-88-3
RTECS # XS5250000
‘UN # 1294
BEC# 601-021-00-3
iOctober 10, 2002 Validated
" TYPES OF | 1 |
. HAZARD, | ACUTEHAZARDS/ | FIRST AID/
EXPOSURE i | LOMS PREVERTION j | FIRE MGHTING o
’ FIRE 1Highiy flammmable, NO open flames, NO sparks, and |Powder, AFFF, foam, carbon

'NO smoking,

;dioxide.

IClosed system, ventilation,
explosion-proof electrical
equipment and lighting. Prevent
build-up of electrostatic charges

;Vapourfair mixtmes are
HLexplosive.

‘cool by spraying with water.

o]
i
%
f

_ﬁn_case of fire: keep druns, eic.,

hItp:waw.cdc.govfrﬁosNipcsnenginengOO?S.hlml

I

1

iattention.

[Remove comtarnipated clothes.
/Rinse and then wash skin with
.\water and soap. Refer for
:imedical auemi(_m.

:i:resh ;ir. r;st R;:.fve} for medical

‘IFirst rinse with plenty of water
iifor several minutes (remove

icontact lenses if easily possible),

then take to a doctor.

. EXPLOSION | (e.2. by grounding). Do NOT use
; compressed air for filling,

! discharging, or handling. Use
4% |non-sparking handtools.

: _‘ h [STRICT HYGIENE! AVOID

| EXPOSURE | {EXPOSURE OF (PREGNANT)
i} [WOMEN! ... ..

. |Cough. Sore throat. Dizziness. {Ventijation. local exhaust, or
INHALATION iDrowsiness. Headache. Nausea. |breathing protection.
. ._ jUncomsciousness. L . il

1 :Dry skin. Redness. [Proteciive QBGes.

' SKIN i 1,

| | _ ;

‘ !Redness. Pain. iSafety goggles.

“EYES ’ /

} i

o : ] )

; ﬁ?auming sensation. Abdominzal |Dc not eat, drink, or smoke during;
"<INGESTION  pain. (Further see Inhalation). work,

.* N |

1 of3

Rinse mouth. Do NOT induce
jvomiting, Refer for medical
lattention.
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ICSC:NENGO0078 International Chemical Safety Cards (WHO/IPCS/IL.... hitp:/fwww.cde.goviniosh/ipcsneng/neng0078. htm]

SPILLAGE DISPOSAL [ STORAGE }PACKAG]NG & LABELLING i
[Evacuate danger area in large spill! Fireproof. Separated from strong |—
iConsult an expert in large spill! Remove joxidants. F symbol
:all ignition sources. Ventilation. Collect Xn symbol
]ealung 11qu1d in sealable containers. IR: 11-38-48/20-63-65-67
:Absorb remaining liquid in sand or inert !S: 2-36/37-46-62
iabsorbent and remove to safe place. Do UN Hazard Class: 3
'NOT wash away into sewer. Do NOT UN Packing Group: II
{1t this chemnical erter the environment.
[Personal protection: self-contained

ibreathing apparatus

SEE IMPORTANT INFORMATION ON BACK

! Frepared in the comext of cooperanon between the Intematonal Programme on Chemical Safety & the
(ICSC: 0078 Commission of the Earopean Communities (C) IPCS CEC 1994 No modilications to the Inematonal version have
: been madte exccpt to add the OSHA PELs, NIOSH RE...S and NIOSH [DLH vnlnes

Internatlonal Chemlcal Safety Cards

TOLUENE ICSC: 0078
{ I
. PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
i 1 ; COLOURLESS LIQUID , WITH The substance can be absarbed into the body by
i ! CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
. }
| M | PHYSICAL DANGERS: INHALATION RISK:
i P | The vapour mixes well with air, explosive A harmfii] contamination of the air can be
: mixtures are formed easily. As a result of flow, reached rather quickly on evaporation of this
o | agitation, etc., electrostatic charges can be substance at 20°C.
; generated.
R g EFFECTS OF SHORT-TERM EXPOSURE:
| CHEMICAL DANGERS: The substance is irrifating to the eyes and the
' Reacts violently with strong oxidants causing fire respiratory tract The substance may cause effects
T | and explosion hazard. on the central nervous system If this liquid is
A i swallowed, aspiration into the Jungs may resut

: OCCUPATIONAL EXPOSURE LIMITS: in chernical pneumonitis. Exposure at high levels
{ TLV: 50 ppm as TWA (skin) A4 BEI issued may result in cardiac dysrhythmia and

' N 1 (ACGIH 2004). UDCONSCiOUSness.
} | MAK:
5 T ' Pregnancy risk group: C EFFECTS OF LONG-TERM OR
| | (DFG 2004). REPEATED EXPOSURE:
! ' EU OEL: 192 mg/m® 50 ppm as TWA 384 mg/m® The liquid defats the skin. The subsmnce may
| D : 100 ppm as STEL (skin) (EU 2006). have effects on the central nervous system
| OSHA PELi: TWA 200 ppm C 300 ppm 500 Exposure to the substance may enhance hearing

‘ A ' ppm (10-minute maximum peak) damage caused by exposure to noise, Animal

| NIOSH REL: TWA 100 ppm (375 mg/m’) ST tests show that this substance possibly causes
| T 1 50 ppm (560 rnglml) toxicity to human reproduction or development.
} . ll NIOSH IDLH: 500 ppm See: 108883
! |

T e_SEow Seat ___Niles wl p

| ! ' Boiling point: 111°C Relauve density of the vapour/air-mixture at
Melnng point: -95°C 20°C (air=1): 1.01
3 ngiilgﬁldgs | Relative density (water = 1): 0.87 Flash point: 4°C c.c.
[ Solubility in water: none Auto-ignition ternperature: 480°C

A : ] - R ____J

20f3 11/5/2008 11:40 AM



ICSC:NENG0078 International Chemical Safety Cards (WHO/IPCS/LL. .. mp;/!uww.cdc.gov/nios}l/ipcsneng/ﬂengomS-hmﬂ

I - E : - . i .-
* Vapour pressure, kPa at 25°C: 3.8 xplosive limits, vol%s in air: 11‘.1-’? A .
| Relative vapour density (air = 1): 3.1 Octanol/water partition coefficient as log Pow:

2.69

JENVIRONMENTAL -The substance is toxic to aguatic organisms.
DATA :

!

NOTES PR

'Depending on the degree of exposure, periodic medical examination is s.u_géer-.;fe-d..use of alcoholic beverages enhances the

tharmful effect. Card has been partly updated in October 2004: see sections Occupational Exposire Limits_,, EU
iclassification, Emergency Response. Card has been partly updated in October 2006: see section Occupational Exposure
I Limits.
Transport Emergency Card: TEC (R)-30S1294
E H iy NFPA Code: H2; F3;R0;
! ADDITIONAL INFORMATION
CSC: 0078 TOLUENE
(C) IPCS, CEC, 1994 b ol
'Neither NIOSH, the CEC or the IPCS nor any persou 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 contains the cgllecnve views :
i LEGAL iof the IPCS Peer Review Committee and may not reflect in all cases all the c}etmled reqmrement's
NOTICE: {included in national legisiation on the subject. The user should verify c ompliance of the cards with the

:relevant legislation in the country of use. The only modifications made to produce the U.S. versionisi
inclusion pf the. OSHA PELs, NIOSH RELs and NIOSH IDLH values. 4

Jof3 11/5/2008 11:40 AM
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hitp://www.cde.gov/niosh/ipesneng/neng0268.html

L a
International Chemical Safety Cards

ETI—IYLBENZENE (EEE

p f “% g’fﬁaméfgnsﬁuéfg b:md
.‘, {‘.‘} Decupational Saren Heaafth
I V I_Q} AL o
l Ethylbenzol
! Phenylethane
| EB

CgHi0/CgHsC2Hs5
Molecular mass: 106.2
ICSC# 0268
CAS# 100-41-4
RTECS # DAQ700000
UN # 1175
EC# 601-023-00-4
November 23, 2007 Validated
' TYPESOF x
| ACUTE HAZARDS/ | FIRST AIlY/
| HAZARD/ | ' PREVENTION
i : T
EXPOSURE |  SYMFTOMS . IR EIGHTING B8
| FIRE lHlbhly ﬂammable -NO upen ﬂames NO sparks and Drypowder Foam. Carbon
! . INO smoking, dioxide.
I Vapour/air mlxmres are iCEos"d system, vennlatlon, |In case of ﬁre keep drums, etc.,
[ explosive. \explosion-proof electrical icoal by spraying with water.
' EXPLOSION tequipment and lighting. Do NOT |
i i luse compressed air for filling, |
_ I__ e dischargingortandiog.
[PREVENT GENERATION OF

EXPOSUREr IMISTS! L | L

INHAL |ECOugh Sore throat Dlmness Venﬁlauon, local exhaust, or [Fresh air, rest. Refer for medical
: (Lo _|Drowsiness, Headache. = ib_r?f?&”ff% protecion. _ |amention.
: gRedness IProtective gloves. Remove con@minated clothes.
i oSKIN ; i Rinse and then wash skin with

e N . [water andsoap.
= IRedness. Pain. crimation: deleted |Safery sogples First rinse with plenty of water ‘
EYES iat update Nov 07 - only at very for several minutes (remove
i ‘high levels. E comact lenses if easily possible),
L - : L e Ey I . Ihentaketoa doctor. ,
; [{Burning sensation in the throat Do not eal, drmk, or smoke durmu [Rinse mouth. Do NOT mduce
"sINGESTION  iand chest. (Further sce lwork jvomiting. Refer for medical
2 ) Inhalanon) - —5 e 1attenhon -
SP]LLAGE DISP OSAL ‘i STORAGE |PACKAGING & LABELL]NG

‘Personal protection: filter respl.rator for Flreproof Separated from stmnb i
lorganic gases and vapours adapted to | oxidants. Provision to confzin effluent |F symbol
Ithe airborne concentration of the from fire extinguishing, Store inan area |Xn symbol
;substance. Ventilation. Collect leaking |without drain or sewer access. R:11- "0

1of3
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ICSC:NENG0268 International Chemical Safety Cards (WHO/TIPCS/IL...

{liquid in covered containers. Absorb |
iremaining liquid in sand or inert i
jabsorbent and remove to safe place. Do !
{NOT wash away into sewer Do NOT let |

e . . |
ithis chemical enter the environment. :
1

hitp:/fwwWW- cde.govini nsh/ipcsnengfneng()% 8.htm!

“l§: 2162412529 \
UN Hazard Class: 3
UN Packing Grovp: I \
Signal; Dangel |
Flinn?e-Excl nlark-li_enljlm haz ‘
Highl ﬂmmnable liguid and vapour

Ma ge parmful if swallowed \
Har}rrnﬁll if inhalec_l vapour

Causes mild SEf'ln !mtatlon ‘
Causes eye irriznon

Suspectcd of causing cancer

lMa cause respiratory irrita‘tia‘n
lMa§ cause drowsiness or dizziness

[May be parmful if swallowed and enters \
l

ic life

Toxic to aqua

SEE IM.PORTANT INFORMATION ON BACK | sp—

airways \

1CSC: 0268

= ' 1Safery & the
Prepared m the comtext of cooperation bepween the Inlematonal Progranmihs mﬂgtnﬁmmfm vergon have
Commussion of the European Commmunites (C) IPCS CEC 1994, No modificai®”

been made except 10 ade the OSHA PELs, NIOSH RELSs and NIOSH leH‘f"f"fé‘ ] =

ETHYLBENZENE

International Chemical

Safety Cards

ICSC: 0268

I PHYSICAL STATE; APPEARANCE:
COLOURLESS LIQUID , WITH AROMATIC
M | ODOUR.
P }PHYSICAL DANGERS:

The vapour mixes well with air, explosive
mixtures are easily formed.

CHEMICAL DANGERS:
Reacts with strong oxidants. Attacks plastic and
rubber,

= ® O©

OCCUPATIONAL EXPOSURE LIMITS:
TLV: 100 ppm as TWA 125 ppm as STEL A3
{confirmed animal carcinogen with unknown
1 relevance to humans); BEI issued (ACGIH
T ) 2007).

{ EUOEL: 442 me/m® 100 ppm as TWA 884

>

i

ROUTES OF EXPOSURE:

absorbed into the body by

be .
The substance can and by ingestion.

inhalation of its vapoul

HAL. RISK: o
J]KNhamﬁ?]'I;‘;{::gmjnati on of the alr.wﬂl be
reached rather s1ow Iy O evaporanon of this

substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE: -
The substance is jrritating 1o the eyes he s '
the respiratory gract Swallowing the liquid may

- lmgs with the risk of
cause aspiration into Te
Chcnﬁcalppuemq_onitis. The substance may ca:;’ls:
effects on fhe cerybr@l NETVOUS SySEem- Expos
above the OEL, could cause lowenng of

CONSCiOUsSness.

¢ Melting pommt: -95°C
PROPERTIES | Relative density (water = 1): 0.9
|

5
|
X R :
. mg/m? 200 ppra as STEL (skin) (EU2006).  EFFECTS OF LC NSUTR?}M o .
‘ p | OSHA PEL}: TWA 100 ppm (435 mg/or’) REPEATED EXF ?ssibly - arcipogenic © \
) NIOSH REL: TWA 100 ppm (435 mg/m®) ST :hls S“"?{‘ﬁg‘;‘:;:’i P e may bave offects onthe |
‘ A : 125 ppm (545 mg/m®) kidneys' and liver . resulingin ‘mP?“ed |
' } NIOSH IDLH: 800 ppm 10%LEL See: 100414 ¢ o Repeatedh contact with skin may cause l
i T | dryness and cracikd 1S \
: A 5 s e e
: c =~ o e - PP S — — e — m e e n a-"". = . _me at g
; ETIVSIGAL [ Boiling point 136°C Relative density* =F the vapour/air-mi !&

20°C (air=1): 1-0=
Flash point; 1854~ &=+

11/5/2008 11:40 A



ICSC:NENG0268 International Chemical Safety Cards (WHO/IPCS/IL... hitp://www.cdc.gov/niosh/ipesneng/neng026 8. himl

{ Solubility in water, g/100 ml at 20°C: 0.015 Auto-ignition temperature: 432°C

{ Vapour pressure, kPa at 20°C: 0.9 Explostve limits, vol% in air: 1.0-6.7
i Relative vapour density (air =1): 3.7 Octanol/water partition coefficient as log Pow:
' f 3.1

i Viscosity, mm?/s at 25 °C: 0.6

‘ENVIRONMENTAL ‘The substance is toxic to aquatic organisms. It is strongly advised that this substance
|does not enter the environment.
DATA :
F -

NOTES
i The odowr warning when the exposure limit value is exceeded is insufficient.
, Transport Emergency Card: TEC (R)-305 1135 or 30GF1- I+]]
NFPA Code: H2, F3; R0

i

! 7 ADDITIONAL INFORMATION
i _ i

| ICSC: 0268 ETHYLBENZENE
{CYIPCS, CEC, 1954

3 ;Neﬂher NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
" IMPORTANT iresponsible for the use which might be made of this information. This card contains the collective views
' AL ‘of the [PCS Peer Review Committee and may not reflect in all cases all the detailed requirements
S . ‘included in national legislation on the subject. The user should verify compliance of the cards with the
NOTICE: reievant legislation in the country of use. The only modifications made to produce the U.S. version is
iinclusion of the QSHA PELs, NIOSH RELs and NIOSH IDLH values.

30f3 117572008 11:40 AM
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hittp: /W W

w.cdc.gowniosh/ipcsnengfneng()uab.num

International Chemical Safety Cards

XYLENE Sy
p_
| sl ﬁr i ) e ety and Healf l
{ NIE} 1
Ty e
=" [UNEP
para-Xylene !
! 1,4-Dimethylbenzene ‘
p-Xylol !
CgHa(CHsz)2 / CgHig
! Molecular mass: 106.2
JCSC# 0086
'CAS#  106-42-3
‘RTECS # ZE2625000
|’UN # 1307
EC# 601-022-00-9
Au_gust 03, 2002 Validated ) . :
"TYPES OF | | ~ FIRST AID/ \
| HAZARD/ ACSUYM‘ E’PIAZARDTOMS o | PREVENTION FIRE FIGHTING |
. EXPOSURE - B - . 2=
- IFiammabie NO upen ﬂames NO sparks and [ E varder, water spray, foam,
E FIRE INO smoking. l .47 bon dioxide. i

‘1Above 27°C explosive vapour/air |[Above 27°C use a closed system, Exi

‘ ’m;xtures may be formed. fventilation, and explosion-proof
| EXPLOSION | !electrical equipment. Prevent

[(e g.. by grounding).

case of fire: keep drums, etc..
(=0l by spraying with water.

: j bauild-up of electrostatic charges
i

ISTRICT HYGIENE! AVOID

i EXPOSURE |EXPOSURE OF (PREGNANT)
| T B IWON_IEN’ )
! ]]III | ED1zzmess Drowsiness. |Veutllanun, local exh.aust, or
- A'I:l(?l [Headache. Nausea. ~  ibreathing protection.

e T 3shau:, rest. Refer for medical
f:g_ttenﬂOI]. o - ..

[ Ezcmove contanunaied clothes.
2 anse and then wash skin with

| -u-' ater and soap- ‘

,|’ §- 1rstrise with plenty of water

| §r several miputes (remove |
«=omact lenses if emsily possible), | )
Ti_l:r.,nmketo_agqctor ) ﬁ_ﬁ,\

il P
= inse mouth. Do OT induce \
| 4 e:miting. Refer for medical

: ﬂﬂennon o

L .‘LDry skin. Redness. Protective gloves.
*SKIN
F 7 ~ " [Recness. Pain ; Safety ;ﬁ;rftac]es.
| *EYES ‘\ ;
ey e | ,
[ !Bummg sensanon Abdominal ! Do not eat, drmk, or smoke dmng 'r'
| INGESTION  pain. (Further see Inhalation). work.
| SP[LLAGE DISPOSAL | | STORAGE

i’PAc*ai«a_AGING & LABELL]NG 1
AGING & LATRZZ 77

EVennlanon. Remove all ignition kF ireproof. Separated from strong

INote L

|
i
i

;sources. Collect leaking and spilled joxidants and strong acids |
{liquid in sealable containers as faras | Xn syr =0 e
t i i o - =  m e T
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ICSC:NENGO0086 International Chemical Safety Cards (WHO/TPCS/IL.... htip:/fwww cde.gov/niosh/ipcsneng/neng0086. hinl

ipossibie. Absorb remaining liquid in IR 10-20/21-38

isand or inert absorbent and remove to iS: 2-25
isafe place. Do NOT let this chemical - jUN Hazard Class: 3

-enter the environment. (Extra personal | UN Packing Group; IIl
‘protection: filter respirator for organic .

igases and vapours.) f

"SEE IMPORTANT INFORMATION ON BACK |

i Prepared in the context of cooperation between the Imemanonal Programme on Chemucal Safety & the
1CSC: 0086 Comrnsssion of the European Communities (C) IPCS CEC 1994 No modifications 1o the Intzmational version have
| been made except 10 add the OSHA PELs, NIOSH RELs and NIOSH IDLH vahies

International Chemical Safety Cards

p—XYLENE ICSC: 0086
§ I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
f " COLOURLESS LIQUID , WITH The substance can be absorbed into the body by
M | CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
|
P I PHYSICAL DANGERS: INHALATION RISK:
. As aresult of flow, agitation, etc., elecrostatic A harmful contamination of the air will be
0 - charges can be generated. reached rather slowly on evaporation of this
i substance at 20°C.
R : CHEMICAL DANGERS:
[ Reacts with strong acids swrong oxidants EFFECTS OF SHORT-TERM EXPOSURE.:
T | The substance is irritating to the eyes and the skin
| OCCUPATIONAL EXPOSURE LIMITS: The substance may cause effects on the central
A ' TLV: 100 ppm as TWA 150 ppmas STEL A4 nervous system If this liquid is swaliowed,
| (ACGIH 2001). BEI (ACGIH 2001). aspiration into the lungs may resuli in chemical
N i EU OEL: 50 ppm as TWA 100 ppm as STEL pneumonitis.
| (skin) (EU 2000).
T | OSHA PEL#: TWA 100 ppm (435 mg/m’) EFFECTS OF LONG-TERM OR
: (?SH REGL 3 ppm (435 mg/mr) The liquid defats the skin. The substance may
D NSI Ogl})lm( SS-mg/m ) See: 95476 have effects on the central nervous system,
? IDLH: 900 ppm See: 95476 Animal tests show that this subsiance possibly
A ‘ causes toxicity to human reproduction or
I developmeni.
T
|
!
A * . .
| i Boiling point: 138°C Relarive vapour density (air = 1): 3.7
, ! Melting point: 13°C Relative density of the vapour/air-mixture at
| i Relative density (water = 1): 0.86 20°C {air=1). 1.02
| PHYSICAL  Solubility in water: Flash point: 27°C ¢.c.
|  PROPERTIES | none Auto-ipnition temperature: 528°C
' i Vapour pressure, kPa at 20°C: 0.9 Explosive limits, vol% in air: 1.1-7.0
i | Octanol/weter partition coefficient as log Pow:
| i 3.15
;ENVTR()NMENT AL ' The substance is toxic to aquatic organisms.
% DATA i
| NOTES

20of3 [1/5/2008 11:41 AM
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ICSC:NENGO0086 International Chemical Safety Cards (WHO/TPCS/IL... http: /_,:www.cdc.govfmoswlp

ndations on this Card also

%Depcnding on the degree of exposure, periodic medical examination is indicated. The reconm®
apply to technical xylene. See ICSC 0084 o-Xylene and 0085 m-Xvlene. g

1! g Transport Emergency Card: TEC (R)'BOSB(.W Ié]

g NFPA Code: H2: F i: R_ts~

g e Limtis.

Card has been partially updated in January 2008:; see 9‘:3@??01_‘31 Expos ‘

 ADDITIONAL INFORMATION o -

ICSC: 0086

p-XYLENE

|

iNeither NIOSH, the CEC or the IPCS nor any person acting on behalf
ANT iresponsible for the use which might be made of this information. This ¢

i mfggxl‘ 'of the IPCS Peer Review Committee and may not reflect in all cases all th
NOTICE: lincluded in national legislation on the subject. The user should verify comP

: ‘relevant legislation in the country of use. The only modifications made t© PT

_ !i_rfclusio_n of!h_e OSHA PELs, NIOSH RELs and NIOSH IDLH vgrlrmis_.__m_w_ N o oo

- IPCS is
NIOSH, the CEC or ﬂ'{e -
Ozrd contains the collective VIEWS

e detailed requirement
liance of the cards v\_’nh _the
oduce the ULS. versionis

11/5/2008 11:41 »
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International Chemical Safety Cards

NAPHTHALENE (o0
f Y i ‘A\l Matiomad fistétute for
L \ (z Secnpational Saten antd Health
d IQ -
¥
! Naphthene
i CioHs
: Molecular mass: 128.18
|T CSC# 0667
ICAS#  91-20-3
RTECS # QJ0525000
[UN # 1334 (solid); 2304 (molten)
EC # 601-052-00-2
|April 21, 2005 Validated
; f
P O ACUIEHAZARDS/ | ppornro | FRSTAID/
pxrosone | Svwetows | FREVENION | pemcamn
! FIRE fCombusnble IND open flames. {Powder, water spray, foam,
| ‘ ; _ _ +carbon dioxide.
EKbove 80°C explosive vapour/air |Prevent deposition of dust: closed 1
. Jmixtures may be formed. Finely jsystem, dust explosion-proof |
j EXPLOSION ‘dispersed particles form ielecrrical equipment and lighting.
SN )OS . e— e N
! [ PREVENT DISPERSION OF
yEXPOSTRE ¢ o posm L .
’ :lHeadache Wealmess Nausea. Ventilation (not if powder) loca] Fresh air, rest. Refer for medical
i INHALATION IVomiting, Sweating. Confusion. |exhaust, or breathing protection. |attention.
- Jaundice. Dark urine. - — _
; SKIN MAY BE ABSORBED! (Further [Protective gloves. Rmse skm w1th plent} of wat:r or
T sectbalation). |l fshower.
| [Safety spectacle‘; |First rinse with plenty of water
| EYES : ‘ tfor several minutes (remove
. icontact lenses if easily possible).
. _ i |then take to a doctor.
; iAbdominal pain. Diarrhoea. |D0 not eat, drink, or smoke during |[Rest. Refer for mE'.dlCal attennon
‘ - sINGESTION  (Convulsions. Unconsciousness. <work Wash hands before eating.
] | |(Furthcr see Inhalation). B | m. __ 1
sgn:y_zs_c:E DISPOSAL | STORAGE fPACK.&}GING & LA_B_EL_I_,II_\‘_G
Personal protection: filter respirator for Separated ﬁ-om strong oxndams food Do not t-ansport with food and
jorganic gases and vapours. Do NOT let jand feedstuffs Store in an area without  |feedstuffs.
this chemical enter the environment {drain or sewer access. Marine pollutant.
|Sweep spilled substance into covered t Xn symbol
iconeainers; if appropriate, moisten first ! N symbol
1o prevent dusting. Carefully collect [ R: 22-40-50/53
iremainder, then remove to safe place. S: 2-36/37-46-60-61

[of3
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20f3

hnp;,r/www.cdc.gov/nioshf'ipcsneﬂg/ﬂcﬂgoﬁm-hmﬂ

o {_ o . iUNHazérdAC]ass: 4.1 ) i
l EUNngldngGmLE:ﬂ}_: -

—

2L

SEE IMPORTANT INFORMATION ON BACK . e =

: Prepared m the comext of coaperatian beween the Intematmnal Programime on Chermgal Safety_ e ‘lhsersim have I
: ICSC: 0667 Commssion of the European Communives (C) TPCS CEC 1994, No modifications to the Iniema |
i been made except o add the OSHA PELs, NIOSH RELs and NIOSH 1DLH vahuzs }

NAPHTHALENE

International Chemical Safety Cards

LCSC: 0667

X . PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
' WHITE SOLID IN VARIOUS FORMS , WITH  The substance can be absorbed imio £h8 30 2
M | CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.

|

P ' PHYSICAL DANGERS: INHALATION RISK: N
 Dust explosion possible if in powder or granular A harmful contarnination of the air W1 f;l ]

o I form, mixed with air, reached rather siow!y on evaporation of this
| substance at 20°C. See Notes.

R | CHEMICAL DANGERS:

On combustion, forms irritating and toxic gases. EFFECTS OF SHORT-TERM EXPObSIm}iE:
The substance rmay cause effects on. the blood ,

T Reacts with strong oxidants .
resulting in lesions of blood cells (haemolysis)
A | OCCUPATIONAL EXPOSURE LIMITS: See Notes. The effects may be dela.Vg_d- lli)q:osm'e
| TLV: 10 ppm as TWA 15 ppm as STEL (skin) by ingestion may rf?Slllt in death. Medica
N ] A4 (not classifiable as a lwmman carcinogen); observation is indicated.
! (ACGIH 2005).
T ! MAK: skin absorption (H); EFFECTS OF LONG-TERM O
I: Carcinogen category: 2; Germ cell mutagen REPEATED EXPOSURE:
| group: 3B; The substance rray have effects on tm'bl?l'(;i’
| (DFG 2004). resulting in chroonic haemolytic anaemia. The
D | 3 tave effects onthe Y¢S, resulting
| OSHA PELt: TWA 10 ppm (50 mg/m3) ?Eﬁﬂz:g:gmem S ataract, This substance is -
A I NIOSH REL: E’WA 10 ppm (50 mg/in”) ST' 15 possibly carcino genic (o humans.
ppm (75 mg/m’)
T I NIOSH IDLH: 250 ppm See: 91203
|
A !
I Bmllng pOlIlL 218°C Vapour pressur e, Pa 3125°C 11 oy
i Sublimation slowly &t room temperature Relative vapour density (air = 1): .42
i Melting point: 80°C Flash point: i
PHYSICAL » Density; 1.16 80°Cc.c. 1
PROPERTIES ! g/cny Auto-ignition e: tmperature: 540°C- oo
Solubility in water, g/100 ml at 25°C: Explosive limies: vol% in air: Q.9— . T
! none Octanol/water goartition coefficiera® as [0g TOW:
i

iENVIRONMENT AL ;The substance is very toxic to aquatic organisms. The substance m/Y cause long
i DATA ieﬁ'ecfs in the aquatic enviromment.

l
!

ternd | 3

— o S Pa— . el ol e e e oo o oo S g

iSome individuals may be more sensitive to the effect of naphthalene on blaod cells.

H

L

o |
NOTES e H
1

-II+1I (solid); 4 ¥ 2304 (molten) _

Transport Emergency Card: TEC (R)-4181334 (solid); 41GF 1 NEPA Code: H2; F2 RO; |
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ADDITIONAL INFORMATION

- 1CSC: 0667

NAPHTHALENE

{CYIPCS, CEC, 19 1

IMPORTANT
LEGAL
NOTICE:

'Neither NIOSH, the CEC or the [PCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
‘responsible for the use which might be made of this information. This card contains the collective views
:of the IPCS Peer Review Commitiee and may not refiect in all cases all the detailed requirements
lincluded in national legislation on the subject. The user should verify compliance of the cards with the
irelevant 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.
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ICSC:NENGI 674 International Chemical Safety Cards (WHOQ/IPCS/IL...

http://www.cdc.gov[nioshf'ipnsneng/nengl674.htm]

International Chemical Safety Cards

ACENAPHTHENE

ICSC: 1674

.ﬂﬁ&‘ﬁ
{ an

A1

@©eHE

1,2-Dihydroacenaphthylene
1.8-Ethvlencnaphthalene

IICSC# 1674

iCAS#  83-32-9

RTECS # AB1000000
UN# 3077

iOctober 12, 2006 Validated

Molecular mass: 154.2

siztional fnstitute for

’ Occupational satety amd Health

CiaHio

T TYPES OF
. HAZARD/
. EXPOSURE :

ACUTE HAZARDS/
SYMPTOMS

H
i
1

FIRST AID/
FIRE FIGHTING

i PREVENTION

_.mm_-] |

!
FIRE | Combustxble

] 'Water spray. Drypowder Foem.
Carbon dioxide.

fNO open ﬂames

IF inely dlsperscd partlcles form
. EXPLOSION e‘(p]OSlVe mixtures in air.

_ leteowical equipment and lighting. |

Prevent deposmon of dust, closed T
isystem, dust explosion-proof !

i e

URE |See NOTES.  [PREVENTDISPERSIONOF ||
. EXP_OS “Ni N _bustt - | B
INHALATION | Local exhaust or breathmg _fFresh air, rest.
swes, |protection. L B
! |Protective gloves. [Remove contaminated clothes.
*SKIN - |Rinse and then wash skin with 1
e e == g iwater and soap. s
.[ 'lsafety goggles ,{Flrst rinse with plentv of wate i
| for several minutes (.remove‘
iy IJ i :contact lenses if easily possible),
| : :rhen take 10 4 doctor. -
: JINGESTION J Do not eat, drink, or smoke during - iRJnse mouth.
| ST | S L Cwork. : N . _
} SP]LLAGE DISPOSAL STORAGE |PACKAGING & LABELL]NG

Personal protection: P2 fi lter resplrator

Separated from strong oxidars 5

for harmiul particles. Do NOT let this
chemical enter the environment. Sweep
spilled substance into covered
containers: if appropriate, moisten first
to prevent dusting, Carefully collect
remamdcr thcu remove to safe place

Provision to contain effiuent from fire
extinguishing. Store in an area without
drain or sewer access.

]UN Hazard Class: 9

|UN Packing Group: I

!Slgnal Warning

| Enviror

‘\fery goxic to aquatic life with long

]asnncr cﬂ‘-BCtS |

SEE IMPORTANT ]NFORMAT]ON ON BACK

I of3
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ICSC:NENG1674 International Chemical Safety Cards (WHO/TPCS/IL....

20f3

| Prepared in the eontex. of cooperanon between the Tnternational Programime on Chemical Safety & the
: ICSC: 1674 Cormmssion of the Ewropean Communities (C) IPCS CEC 1994 No modificanons o the Intermagonai version have
' been made except w add the OSHA PELs, NIOSH RELs and NIOSH IDILH vaiues _I

International Chemical Safety Cards

ACENAPHTHENE i . 1CSC: 1674

I ‘ PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE;

i WHITE TO BEIGE CRYSTALS The substance can be absorbed into the body by
M | inhalation of its aerosol, through the skin and by
. PHYSICAL DANGERS: ingestion.
P | Dust explosion possible if in powder or granular
! form, mixed with air. INHALATION RISK:
0 i A harmifil concentration of airborne particles can
: CHEMICAL DANGERS: be reached quickly when dispersed
R | On combustion, forms toxic gases including
’[ carbon monoxide. Reacts with sirong oxidants ~ EFFECTS OF SHORT-TERM EXPOSURE:
T i
! OCCUPATIONAL EXPOSURE LIMITS:
A + TLV not established. EFFECTS OF LONG-TERM OR
 MAK not established. REPEATED EXPOSURE:
N i See Notes.
! T
o i
5
A !
i
T |
| Boiling point: 279°C Vapour pressure, Pa at 25°C: 0.3
| Melting point 95°C Relative vapour density (air = 1): 5.3
PHYSICAL | Density: 1.2 Flash point: 135°C o.c.
PROPERTIES 'mom® Auto-ignition temperature: >450 °C
| | Solubility in water, /100 ml at 25°C: 0.0004  Octanol/water partition coefficient as log Pow:
| 3.9-45

VIRON I'The substance is very toxi¢ to aquatic organisms. The substance may cause leng-term ‘ Z
!EN g:_?f el :effects in the aquatic environment. It is strongly advised that this substance does not : ‘
| &)

{enter the environment.

| NOTES

|.r'|.|;:_g:nnphﬂt-n: pecars as @ pure Substance and also as a component of polyaromatic hydrocarbon (PAH) mixtures. Human
popuiativn studies have associated PAH's exposure with cancer and cardiovascular diseases. Insufficient data are available
tmthe effect of this substaniee on human health, therefore utmost care must be taken

| Transpori Emergency Card: TEC (R)-90GM7-1II

| s ~ ADDITIONAL INFORMATION

11/5/2008 11:03 AM

http://www.cdc.gov/niosh/ipesneng/neng 1 674.htrnl



ICSC:NENG1674 Tnternationai Chemical Safety Cards (WHO/IPCS/IL... http://www.cdc. gov/niosh/ipcsneng/neng] 674.uml

ICSC: 1674

v
i
i
i
|

ACENAPHTHENE

(C) IPCS, CEC, 1994

| IMPORTANT
LEGAL
NOTICE:

- E_inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. ‘

Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
responsible for the use which might be mmade of this information. This card contains the c?llecuve views
\of the IPCS Peer Review Commnittee and may not reflect in all cases all the detailed requirements

l included in national legislation on the subject. The user should verify compliance of the cards “flﬂl the
relevant legislation in the country of use. The only modifications made to produce the U.S. version is

I — . D - -

3of3
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[CSC:NENGOg25 Internationa) Chemical Safety

Cards (WHO/IPCS/IL... http://www.cdc.gov/niosh/ipesneng/neng082 5.himl

International Chemical Safety Cards

ANTHRACENE

ICSC: 0825

Naﬁonaf fnsiitite for

! ‘}{ \\‘) é’?f@ é{' “: '§ . ‘ Occupaz‘ranarﬁaren and Heafth
\&l] QQ_V "—L-?w-’-" .
o = UNEP -
i ] Anthracin
' Paranaphthalene
‘ C14H1o / (CeHsCH)2
‘ Molecular mass: 178.2
1CSC # 0825
'CAS#  120-12-7
{RTECS # CA9350000
March 24.1999° Valldated
TYPESOF | [ 1
\ ' ACUTE HAZARDS/ FIRST AID/
. HAZARD/ PREVENTION i
_ EXPOSURE ; SYMPTOMS _. | F]RE FIGHTING
| FIRE Combustible. INO open llames. Powder, water spray, foam,

.carbon dlo:ade

—

EFme]v dlspersed pamclcs form

‘ EXPLOSION Iexploswe mixtures in air.

uPrevem deposition of dust; closed iIn case of ﬁre kecp drums ete.,
|system, dust explosion-proof !cool by spraying with water.
ielectrical equipment and lighting, |

"IPREVENT DISPERSION OF |
| EXPOSURE ) _ DUST! | — -
[ - 3
! IC ough Sore throat [Ventilation (not ifpowder), local Fresh air, rest. Refer for medical
i THAET_'IOI{ : o ~ |exhaust, or breathing protection. attennom o ‘
' Redness. {Protective gloves. Remove contaminated clothes.
|  *SKIN | i Rinse and then wash skin with
E . i o TR 2T SR
' iRedness. Pain, ISatety spectacles, face shield, or |Firstrinse with plemy of water
 »EYES ! |c_ve profection in combination [for several minutes (remove
; . ‘with breathing protection if contact lenses if easily possible),
; N o ‘powder. _ |then ke foadoctor.
iAbdommal pam ‘Do not eat, drink, or smoke dunn_ |R1nse mouth, Rest. Refer For
; 'INGESTION f (work. imedical attention.
| SPILLAGE DISPOSAL |  STORAGE IPACKAGING & LA_BELLING
’Sweep spilied substance imo lSo:'.paramed from strong oxldams Well ‘

i

i

ithis chernical enter the environment.
{(Extra personal protection: P2 filter
respirator for harmful particles).

contaipers. Carefully collect remainder,
ithen remove to safe place Do NOT let

‘closed

1 5

SEE INIPORTANT INFORMATION ON BACK

{ICSC: 0825

Prepared in the camext of cooperation between the Intemational Programmme on Chamecal Safety & the
Commission of Lhe Evropean Communities {C) JPCS CEC 1994, No modifications 10 the Inermational version have
been made except w add the OSHA PELs, NIOSH RELs snd NIOSH [DLH values,

1of3
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ICSC:NENG0825 International Chemical Safety Cards (WHO/IPCS/IL...

http:!Iwww.cdc.gow‘uiosh/ipcsnengjnengOSZS.hmﬂ

International Chemical Safety Cards

ANTHRACENE I
I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: )
WHITE CRYSTALS OR FLAKES. The substance can be absorbed into the body by
M < inhalation.
. PHYSICAL DANGERS:
i P ! Dust explosion possible if in powder or granular INHALATION RISK:
! form, mixed with air. Evaporation at 20°C is negligible; a harmful
O concentration of airborne particles can, however,
CHEMICAL DANGERS: be reached quickly.
R * The substance decomposes on heating, under
; influence of strong oxidants producing acrid, EFFECTS OF SHORT-'_I‘ERM EXI_’OSURE:
T " toxic fume , causing fire and explosion hazard.  The substance slightly irritates the skin and the
! respiratory tract.
A I OCCUPATIONAL EXPOSURE LIMITS:
TLV not established. EFFECTS OF LONG-TERM OR .
N REPEATED EXPOSURE: i
Repeated or prolonged contact with skin may
T cause dermatitis. under the influence of UV light.
D
A
T !
T I | R G S S SR . S —S e : |
Boiling point: 342°C Relative vapour densify (air = 1): 6.15
Melting point: 218°C Flash point: 121°C
PHYSICAL Density; 1.25-1.28 Auto-ignition termperature: _’?38°C
PROPERTIES g/t Explosive limits, vol% in air: 9.6-‘? .
Solubility in water, g/100 ml at 20 °C: 0.00013  Octanol/water partition coefficient as log Pow:
l Vapour pressure, Pa at 25°C: 0,08 4.5 (calculaed) .
EENV[RONMENT AL The sul:!stance is very m:fic 10 aquatic organisms. The substance may cause long-term )
DATA effects in the aquatic enviromment, !
i
i m W " NOTES N L
|Green oil, Tetra-olive N2G are rade names.
i NFPA Code: HO; FL; R; |
ADDITIONAL INFORMATION

i e ke — -1

f = — — —
H 3

E '

i ICSC: 0825
: {C) IPCS, CEC., 1992

ANTHRACENE

‘ IMPORTANT
LEGAL
NOTICE:

Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS 15

! responsible for the use which might be made of this information. This card contains the cqllectxve views |

! of the IPCS Peer Review Commmittee and may not reflect in all cases all the detailed requirements ‘
|inciuded in national legistation on the subject. The user should verify compliance of the cards with the

11/5/2008 11:05 AM



ICSC:NENG0825 international Chemical Safety Cards (WHO/IPCS/IL... hitp:/#www.cdc.gov/niosh/ipcspeng/neng0825. hunl

i}elevaﬁ;le?gis'lﬂﬁoniin the éoumr? of use. The oniy modifications made to 'p.roduce the U.S. version is
jinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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ICSC:NENG1474 Inierpational Chemical Safety Cards (WHO/TPCS/IL...

htq:://www.CdC.gov!nioshﬁpcsneng/nengl 474 v}

International Chemical Safety Cards

PYRENE

ICSC: 1474

. = 2. ﬁ
soaany Fan o et Satty and Health
(=) {10 8w
¥ v - WOV, i
>y bl ;
| S5<& =~ UNEP e y
[ Benzo (d.e,f) phenanthrene
| beta-Pyrene
| CieHio
| Molecular mass: 202.26
'ICSC# 1474
!CAS # 129-00-0
‘RTECS # UR2450000
November 27, 2003 Validated B ———
. TYP f P i ]
3 HAZI,EASR(]))F!‘ i ACUTEHAZARDS/ | ppevenTiON FIREY
1 . symMPTOMS | FIRE FIGHTING
 EXPOSURE | ‘i : ety |
| IGives off irritating or toxic fumes NO open flames, NO sparks, and | ‘Mater spray, carbon _dlmucfle, dry
! FIRE [{or gases} ina fire. (NO smoking. Ipowder. alcohol-resistant foam,
S | . ] T |- S
EXPLOSION | - s FFCww sim
 EXPOSURE ' ] . )
INHALATION | ... {Avoid invalation of dust {Fresh air, rest —
; Redness. iProtective gloves. T."(enwve contaminated c_lo&u'?,;l.
| sSKIN . Rinse and then wash skin wi i
. B S . jwater andsoap. . |
‘ [Redness. Safety speciacles. {7 trst rinse with plenty of water
; ; for several minutes (remove [
i *EYES leontact lenses if easily possible), |
i lthentake toadoctor. !
— ! — - - S — . — — o — iﬁ_ e fm—— .‘_.. o b —_ = "-_ — . 'Give
| : iDo not eat, drink, or smoke during||¥»o NOT induce vomiting,
| INGESTION | work. | plenty of water to drink. Refer for
\ ; jsedical attention. ]
~ SPILLAGE DISPOSAL STORAGE 'PACKKAGING & LABELLING |
{Sweep spilled substance into iSeparated from strong oxidants. Keep in {Do not transport with food and

!containers; if appropriate, moisten first la well-ventilated room.

ito prevent dusting. Carefully collect J‘
iremainder Do NOT let this chemical
renter the environment. {Extra personal
iprotection: P2 filter respirator for
;harmful particles.)

| feedstafTs.

1
3

i S—o

H

IMPORTANT INFORMATION ON BACK

- _ ) B 7SEE

rmical Safely & the

i

1of3

1 1CSC: 1474

Prepared 1n the conext of cooperation between the Intemauonal Progr z271ime o Che
Commission of the Buropean Communisies (C) TPCS CEC 1994 Np mioctifications o the
been made except to add the OSHA PELs, NIOSH RELs and NIOSH. IDLH vuiues_.

{nternauonal verswon have l

11/5/2008 11:06 AM



[CSC:NENG1474 Interpational Chemical Safety Cards (WHO/IPCS/IL... http://www.cde.gov/niosh/ipcsneng/nengl 474.html

International Chemical Safety Cards

PYRENE ICSC: 1474

I PHYSICAL STATE, APPEARANCE:; ROUTES OF EXPOSURE:

; YELLOW COLOURLESS SOLID IN VARIOUS The substance can be absorbed into the body by
: M : FORMS inhalation through the skin and by ingestion
! I
: P  PHYSICAL DANGERS: INHALATION RISK:
i | Evaporation at 20°C is negligible: a harmful
(5 | concentration of airborne particles can, however,
{ CHEMICAL DANGERS: be reached quickly when dispersed.
R The substance decomposes on heating producing,
irritating fimes EFFECTS OF SHORT-TERM EXPOSURE:
T " Exposure to s1m may provoke an irritating effect
! OCCUPATIONAL EXPOSURE LIMITS: of pyrene on skin and lead to chronic skin
A TLV not established. discoloraton.
| MAK not established.
‘ N EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
[ T
D
A
T
,,7A_ — - —— — e — —_— - - - - — - — [ — —_—— = -- —
Bculmg point: 404°C Solublhty inwater: 0.135 mgfl
| Melting point: 151°C at25°C
P}I;]EJIYPEIIS‘I% S ' Density: 1.27 Vapour pressure, Pa at °C: 0.08 :
Cglem? Octanol/water partition coefficient as log Pow: |
| ' 4 88
i NVIR lﬁgl-oac;:mn_u]-e_xt:ou 6?&115 che@cal may occur in crustacea,m fish,m;ﬁk,m algae andln
E SETI\‘;ENTAL imolluscs. It is strongly advised that this substance does not enter the environment.
[

| NOTES

IPyrene is one of many powcychc aromanc hvdrocarbons standards are usually established for them as mixtures, ¢.g., coal
ltar pitch volatiles. However, pyrens may be encountered as a iaboratory chemical in i pure form. Health effects of
xexposwe. to the substance have not been mvestlgated adequately See ICSC 1415 Coal-tar pltch

P __ ADDITIONAL INFORMATION

ICSC 1474 PYRENE |
(€ IPCS, CEC, 1994 i

" IMPORTANT gNelther N]OSI—L the CEC or the IPCS nor any person actmg on beha]f of NTOSH the CEC or the lPCS is
. responsible for the use which might be made of this information. This card coniins the collective views
r ;‘gg‘éﬁ of the IPCS Peer Review Committee and may not reflect in all cases all the detailed requiremenis

b - 1ncluded in nanonal legislation on the subject The user should verify compllance of the cards with the

?of3 11/5/2008 11:06 AM



ICSC:NENG1474 International Chemical Safety Cards (WHOQO/IPCS/IL... hnp:/lwww.cdc.govininswipcsnengjneugl474.htm1

T T irelevant legislaﬁon in the country of use. 'Ihc—gniyr_nbdiﬁéz_«ztions made to prbzuce the U.S. version is
N ~ |inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

30f3 11/5/2008 11:06 AM



ICSC:NENG1672 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cde.gov/niosh/ipesneng/nengl 672 himl

International Chemical Safety Cards

1CSC: 1672

CHRYSENE

F” RN # (;;ﬁ%‘{; ﬂzﬂﬂmhﬁsmwandﬁeaﬂﬁ

oy N II_Q TR

¥ V ) AL/

N =" UNEP
Benzoaphenanthrene
1,2-Benzophenanthrene

1.2,5,6-Dibenzonaphthalene
CigHp2

Molecular mass: 228.3

ICSC# 1672

‘CAS# 218-01-9

%RTECS # GC0700000

UN# 3077

EC# 601-048-00-0
‘QOctober 12, 2006_ Validated

~ TYPESOF ' |
. ACUTE HAZARDS/ | FIRST AID/

;. HAZARD/ | PREVENTION !

_Exposugg ¢ SYMFTOMS | FRBROHIING
; ‘ICombusI:lb]e NO open flames. |Water spray. Dry powder. Foam
P FIRE o | ICarbon dioxide.

f [Finely dxspersed partlc]es form Prevem deposmon of dust; closed :

"EXPL.OSION !exploswa mixtures in air. isystem, dust explosion-proof ‘

[ _ielectrical equipment and lighting,

l
'See EFFECTS OF LONG-TERM 1AVOID ALL CONTACT! '
EXP OSURE 'OR REPEATED EXPOSURE. : |

| .

OSSO st =

| INHALATION f lLocal exhaust or breaﬂnng IFresh air, rest

i . a i |protectlon N _ ]

: 7 EProtecr:ve gloves Protectrve iRemove contaminated clothes.

: »SKIN : {clothing. IRinse and then wash skin with

I P - _ |waterandsoap.

‘Saferv gogales [First rinse with plenty of water

| \EYES Ifor several minutes {remove

i icontact lenses if easily possible),

. e e ! thenmketoadoctor.

[ ]

, JINGESTION !1, Egr?\ot eat, dnnk, or smcokc during |Rinse mouth
_ - : . _ m——
SPILLAGE DISP OSAL [ STORAGE !PACKAGING & LABELLING'

Persona] protection: P3 filter respirator *Separated from strong oxidants,
ifor toxic particles. Do NOT let this Provision to contain effluent from fire [T symbol
\chemical enter the environment. Sweep extinguishing, Store in an area without  |N symbol

ispilled substance into sealable drain or sewer access. R: 45-68-50/53
|containers; if appropriate, moisten first S: 53-45-60-61

'to prevent dusting. Carefully collect j UN Hazard Class: 9
jremainder, then remove to safe place. | UN Packmg Group: III

L

1 of 3

|
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ICSC:NENG 1672 Imernational Chemical Safety Cards (WHO/IPCS/IL...

Zof3

‘ . fl[
|
|
|

hitp://www-c4C-

~si gnal Wammg

Health baz BT
ISuspected of CAUSIDE B2H

! uatic life
r}r/ew t(::I:thauq life with long lasting
oxic

jeffects = ee = s

i | SEE IMPORTANT IN",FORMATION ON BACK I e SRR

Prepared m the comext of cooperation benween the Internetonal Progmﬂn'ﬂe o
Comenissum of the European Commumites (C) TPCS CEC 19, No rnudlﬁ‘“’t":mims

ICSC 1672

hemmal Safety & the
¢ the Iemational version have

been made exx:cpt 1o add lhe OSHA PELs, NIOSH RELSs ard NTOSH IDLH s

International Chemical Safety Cards

CHRYSENE

ICSC: 1672

- —

Fon SURE:
[ I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPO absorbed inta the body by l
; ' COLOURLESS TO BEIGE CRYSTALS OR The substance can b€ 1. through the skin and by
'; M POWDER inhalation of its acros<™ :
: ingestion.
l P  PHYSICAL DANGERS: « i
\' ' Dust expiosion possible if in powder or granular INHALATION RIS of airhome particles can '
' 0  form, mixed with air. A harmful concentr ﬂﬁ;"gn dispersed ‘
' | be reached quickly W
R i CHEMICAL DANGERS: :
: , -TERM EXPOSURE:
| The substance decomposes on burning producing EFFECTS OF SHO RT-T
T l toxic fumes Reacts violently with strong
oxidants. :
. -TERM OR i
A | EFFECTS OF Loi“GUg.
; OCCUPATIONAL EXPOSURE LIMITS:  REPEATED EXPO ibly carcinogenic 1o
N i TLV: A3 (confirmed animal carcinogen with  This substance is P ss1
unknown relevance to himans); (ACGIH 2006). humans. .
T MAK: skin absorption (H); ’
Carcinogen category: 2 ‘
| (DFG 2007). %
: |
A \
\
T I
|
A - -|

. Boiling point: 448°C

PHYSICAL Melting point: 254 - 256°C
PROPERTIES Density; 1.3
gfcm’

b=

Solubility in wateT - \
éim?\iamr mar _¢31ion coefficient as log Pow:
5 9 ———

DATA |environment

- hemlcal may |
ENVIRONMENTAL The substance is very toxic to aquatic organisms. Bloaccmnulatlon Of_ t,hlS ¢

oceur in seafood. It is strongly advised that this substance does not <

Eer the

-

Dependlng on the degree of exposure perlodlc medl cal exa.mmation is suggested Do NOT”
!substance does not usually ocour as a pure substance but as a component of polyaromatic h}’
'Hmnan population shudies have associated PAH's exposure with cancer and cardiovascular

1,.:_& workmg clothes home Th1s l
¢ zarbon (PAH) mixiures. "
& #5%0a888. \

11/5/2008 11:38 A
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ICSC:NENG1672 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cdc.gov/miosh/ipcsneng/neng) 672, himl

! Transport Emergency Card: TEC (R)-90GM7-10
! Card has been partially updated in January 2008: see Occupational Exposure Limits.

| B _ 'ADDITIONAL INFORMATION
| N -
"ICSC: 1672 CLBS RIS

i (CVIPCS, CEC, 1994

Nefher NIOSH, the CEC o 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 contains the collective views

LEGAL iof the IPCS Peer Review Commitiee and may not reflect in all cases all the detailed requirements
NOTICE: lincluded in nationat legislation on the subject. The user should verify compliance of the cards with the

Ereievam legislation in the country of use. The only modifications made to produce the U.S. version is
' linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

3of3 11/5/2008 11:38 AM
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govini osh/ipesneng/mengy £ £U.us

International Chemical Safety Cards

1CSC: 0720
BENZO(b)FLUORANTHENE —
- 5 1)) f LY b
@ G E) e
%@ L \!'.V :
N UNEP
Benz(e)acephenanthrylene
2,3-Benzofluoroanthene
Benzo(e)fluoranthene
3.4-Benzofluoranthene
CooHi2 \
i Molecular mass: 252.3 \
ICSC# 0720
CAS#  205-99-2
'RTECS # CU1400000
EC#  601-034-00-4 \
|Marc_h 25, 1_ 099 Validated PP
' TYPESOF | v I s FIRST ATD/
| mazarp, | ACUIEHAZARDS/ 1 pppopnmiON | FIRE FIGHTING
SYMPTOMS |
' EXPOSURE Tty oy
' "1" So=mo o caocs o S — = Fie ,dseofﬁremthcsglﬁ‘i‘:mn“
‘ :‘ Lt appropriaie exun,
; FIRE | [‘“r,;:ha o=
‘ExeLosionN |
| EXPOSURE | /AVOID ALL CONTACT! i e
:-INHALATION E iLocat exhaust or breathing , |“ r“’gh air, rest - _
: ! L BT N J— lprofection. o )am - comammated c]oihes \
: I IProtecnve gloves Protective ! ‘_‘:“‘1':22\;‘1 then wash skinwith
SKIN i ciodung ‘ 175 B N— \
! & _ | . = ith plenty of waler
| | R e
H EYES i ]protecnon in CDI'I'-I ination with ._Qntact lenses if 335”) pOSSl . |
; & :brCﬂthmg protection. fien take toa doctor. \
. S _ __ : nse mouth, Refer for medical
i-INGESTION | Eggr‘;‘“ eat, drinkERRokelitin ff{@ﬂ_/______%
| oo e
e LABELLING
SPILLAGE DISPOSAL | STORAGE _ IPA( J*%‘Q‘GING & =

Provision to contain effluent trom f' re
extinguishing, Well closed.

Sweep spxl]ed substance into covered

\comtainers; if appropriate, moisten first TsynmE™ el

ito prevent dusting. Carefully collect IN swre 11”'”;,53
sremainder, then remove to safe place. l IR: 45— =2 l’-60—6l
IDo NOT let this chemical enter the ! 5 S: 53mmrth2

envxronmﬁnt

SEE IMPORTANT INFDRMATION ON BACK

1of3
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: Prepared in the comext of cooperation between the Imte rmauonal Progranmme. on Chemizal Safety & the
'TCSC: 0720 Commssion of the Exropean Commmunities (C) IPCS CEC 1994, No madifications 10 the Intematonal verson have
bcen madc cn:cp{ 1] add thr. OSHA PELs, N[OSH RELs and NIOSH IDLH values

Internatlonal Chemical Safety Cards

BENZO(b)FLUORANTHENE ICSC: 0720

I PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
! " COLOURLESS CRYSTALS The substance can be absorbed into the body by
| M ! inhalation of its aerosol and through the skin.
| PHYSICAL DANGERS:
, P ', INHALATION RISK:
i Evaporation at 20°C is negligible; a harmful
! O | CHEMICAL DANGERS: concentration of airborne particles can, however,
| - Upon heating, toxic fumes are formed. be reached quickly.
R :
i OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
T , TLV: A2 (suspected human carcinogen);
' (ACGIH 2004).
| A | MAK: EFFECTS OF LONG-TERM OR
l j Carcinogen category: 2; REPEATED EXPOSURE:
N " | (DFG 2004). This substance is possibly carcinogenic to
l: humans. May cause genetic damage in bumans,
T |
|
!
N |
A
T
A — | ——— — o ——
| Bmlmg point: 481°C Ocmnol/water partition coefficient as log Pow:
PHYSICAL l Melting point: 168°C 6.12
PROPERTIES Solubility in water:
lnone

‘ENV]RONMENT AL ﬁlus substance may be hazardous to the environment; special atiention should be given
i DATA [to air quality and water qualitv.

| NOTES

IBenzo(b)ﬂuoranﬁlene is presem asa cornponent of polycycllc aromatic hydrocarbons (PAH) comem in the enwronmcnt
tusually resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels and tobacco. ACGIH
irecommends environment containing benzo(b)fluoranthene should be evaluated in terms of the TLV-TWA for coal tar pitch
ivolatile, as benzene soluble 0.2 mg/m®. Insufficient data are available on the effect of this substance on human health,
stherefore wmeost care must be mken.

ADDITIONAL INFORMATION

1CSC: 0720 BENZO(b)FLUORANTHENE

! (CTPCS, CEC, 19%

11/5/2008 11:37 AM
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ICSC: GO0720 International Chemical Safety Cards (WHO/TPCS/IL... htp: ”www.cdc.gov/mos ip
T i IO e G e S g o o OO B et £ E
{Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NISoSmI?i?:mc; Sl

|responsible for the use which might be made of this information. This card

i i irements
! ngiim iof the IPCS Peer Review Commmittee and may niot reflect in all cases all the fieti':e:f’;f}g‘:’; s with the
NOTICE: lincluded in national legisiation on the subject. The user should verify complian )

: ioni S. version 18
‘relevant legislation in the country of use. The only modifications made t0 produce the U \[
linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH velues. . e o e |

11/5/2008 11:37
Jof3
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International Chemical Safety Cards

BENZO(a)PYRENE ICSC: 0104

SR\ (( oMW ¢ Btizons! Satet ame et
5;, L uv s i

: UNEP . 2 .

! Benz(a)pyrene

l 3,4-Benzopyrene

i Benzo(d,e.fichrysene |

; CaoHi2

. Molecular mass: 252.3

[ICSC# 0104

'CAS# 50-32-8

IRTECS # DJ3675000

EC# 601-032-00-3
]Q_ctobe{ 1?, 2'00_5_ Va}i_datfidr )

| TYPES OF | ]

! . ACUTE HAZARDS/ | FIRST AID/

| E% . SYMPTOMS . PREVENTION | pIRE FIGHTING
\Cumbushble - iNO c_nﬁen flames. 7 Water sﬁray, foam, powder,

- ,.F,IRE - o learbondioxide,

EXPLOSION - | i

' 'See EFFECTS OF LONG-TERM |AVOI.D ALL CONTACT!

| EXPOSURE JOR REPEATED EXPOSURE.  |AVOID EXPOSURE OF f
: _ (PREGNANT) WOMEN! ]
. . f O SN - S
E JINHALATION ‘ Local exhaust or breathing [Fresh air, rest !
! o o ) protectlon B B o o
{ 'EMAY BE ABSORBED! Protective g]oves Protecnve Remove contaminated clothes.
*SKIN 1 clothing. WRmse and then wash skin with
= R — L \water and soap.
: : ( Safetv goggle': or eyc protec’uon EFu’st rinse with plenw of water |
EYES i in combination with breathing for several minutes (remove
: i protection. comact lenses if easily possible),
1 B ithen take to a doctor.
| Do not eat, drink, or smoke during ‘induce vomiting (ONLY IN
i ~INGESTION work. |[CONSCIOUS PERSONSY). Refer
| o - = - lfor medical attention.
1 SP[LLAGE DISPOSAL [ STG'_I_{AGE PACKAGING & LABELLING
[Evacuate danger area! Personal Separated ﬁ'om strong oxidants.
{prorecnon complete protective clothing T symbol
Eincluding self-contained breathing N symbol
‘apparatus. Do NOT let this chemical R: 45-46-60-61-43-50/53
tenter the environment. Sweep spilled S: 53-45-60-61
Isubstance into sealable containers; if
\appropriate, moisten first to prevent
:dusting. Carefully collect remainder,

lof3 11/5/2008 11:37 AM



A 20104.htm!
ICSC:NENGO104 Interpational Chemical Safety Cards (WHO/IPCS/IL.... hitp: /fWWW .cde.gov/niosh/ipesneng/neng

‘then remove to safe place. ' | - e ‘

SEE IMPORTANT INFORMATION ON BACK e

i the
Prepared m the comext of cooperation between the Imernational P e on Chermeal Safery & | version have L

"1CSC: 0104 Commission of the Europesn Commamtes (C) \PCS CEC 1994 No modif‘a‘mh: the Internationd
) heen mads except 10 add the OSHA PELs, NIOSH RELs and NIOSH LDLH values

International Chemical Safety Cards

: 0104
BENZO(a)PYRENE ese o

1 | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: e body by
| | PALE-YELLOW CRYSTALS The substance can be absorbed into 18 A0'% ¥
{ M : inhalation of its acrosol, through the S
- PHYSICAL DANGERS: ingestion.
P :
[
1 g INHALATION RISK:
| o . CHEMICAL DANGERS: Evaporation at 20°C is ﬂeghgl_bies a mﬁe et
- i Reacts with strong oxidants causing fire and concentration of airborne partic esdc ' ’
| R i explosion hazard. be reached quickly when dispersed.
| I
| H
i T ! OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE
| , TLV: Exposure by all routes should be carefully *!
| A i controlled to levels as low as possible A2
i (suspected human carcinogen); (ACGIH 2005). EFFECTS OF LONG-TERM OR |
! N | MAK: REPEATED EXFP OS:UR-E: . Jans. May {
‘ ! Carcinogen category: 2; Germ cell mitagen This substance is CArCIIOgENIC i0 humans. erm l
J T | group: 2; cause heritable genetic damage to human cge |
i | (DFG 2005). cells. Animal te sts show that this substaz on
possibly causes tOXicity to human reproduc \
' D or developmenit- |
A 1
T ‘
| = R L
j .
Boiling point: 496°C Solubility in w zter: none {<0.1 \
Melting point: 178.1°C Vapour pressures J
RPN as | Density. 14 negligible 5 o eePow: |
i gleny Octanol/water przrtition coefficient as & "y
| 6.04 Y

_ P

= s very lomio o aguntic organi oACe tio7a of this chemical may
ENVIRONMENTAL ‘The subsmance is very toxic to aquatic organisms. Bioaccumulation ™

) DATA ‘occur in fish, in plants and in molluscs. The substance may cause | €rg-term effects in
: !the aquatic environment.

NOTES —

?Do NOT take working clothes home. Benzo{a)pyrene is present as a component of polycy<= lif aIOm_atic hydroc:;’b:(r:flsauy
:(PAHSs) in the environment, usually resulting from the incomplete combustion or pyrolysis €7 OTganic moaters, esp
ifossil fuels and tobacco.

L . - - - . . - - . - o
E _ ) ADDITIONAL INFORMATION
i

#2008 11:37 Ah
2 of 3 11/5/2



ICSC:NENGQ104 International Chemical Safety Cards (WHO/IPCS/IL... htip://www.cdc.gov/nioshfipcsneng/neng104.himl

 ICSC: 0104 BENZO(a)PYRENE
! (CYIPCS, CEC, 1954 |

; INeither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the I[PCS is
lreqponSlble for the use which might be made of this information. This card contains the collective views

| IM}IZ(E)ELJ \of the IPCS Peer Raview Committee and may not reflect in all cases all the detailed requirements
i Jincluded in national legislation on the subject. The user should verify compliance of the cards with the

I NOTICE: irelevant legisiation in the country of use. The only modifications made to produce the U.S. version is
5 7 {inclusion of the OSHA PELs, NIOSH RELs and NIQSH IDLH values. )

30f3 11/5/2008 11:37 AM
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International Chemical Safety Cards

BENZO(ghl)PERYLENE 1csc: 0739I
(S s st
UﬁP !

1,12-Benzoperylene
1,12-Benzperylene
CaaHi2
Molecular mass: 276.3
1ICSC# 0739
CAS#  191-24-2
RTECS # D16200500
e 1L B e U
TYPES OF | :
ACUTE HAZARDS/ | FIRST AID/
HAZARD/ | ' PREVENTION
; FIRE FIGHTING
EXPOSURE | TS 5 Ld_ﬁw
"Combustible under specific INO open flames. in case of fire in the surTo
'l 7FIRE Jconditions. ! e T iql_lﬁxﬂﬂgmsmng agents allowed.
"EXPLOSION | . R B R —
w T IPREVENT DISPERSIONCF |
| FAPOSURE § pUST:_ |
| INHALATION | |Local exhaust or breathing !Fresh air, rest
bl jprotection. [ PR
; Protective gloves. Protective iRemove comarmnﬂted clothes. \
| *SKIN ! Iclothine. [Rinse and then wash skin with
i ’ ; ) -|water and s0ap- |
f | rSafety spectacles or eye [Firstrinse with plenty of water |
EYES | |protection in combination with [for several minutes (remove
! ' Ibreathing protection if powder.  |contact lenses if easily possible),
| [ '%then take to 2 doctor. l
n N DN iDo ot f:a’t1 drmk, STEcke durmg ‘Rinse mouth. Refer for medlcal \
: .I_HGESTION [ twork. iattentlon g0 s’ = _____m}
j SPILLAGE DISPOSAL STORAGE PA("'KAGING & LABELLING ;

| I
!Sweep spilied substance into covered E
icontainers. Carefully collect remainder,
.then remove to safe place. Do NOT let
‘this chemical enter the environment.

Well closed.

|
|
i
|

.' " SEE IMPORTANT INFORMATION ON BACK

|
i ICSC: 0739

Prepared in the context of cooperapan berween the Intermnational ngramme on Che:
Commission of the European Communmes (C) IPCS CEC 1994, No rrodifications to the intemanonal version l'm:w

mucal Safety & the

been made :xccpt to add lhe OSHA PELs, NIOSH RELs and NIOSL—I IDLH values,

' International Chemical Safety Cards

1 of2 11/5/2008 11:06 AM



ICSC:NENG0739 International Chemical Safety Cards (WHO/IPCS/IL...
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http:/fwww .cde.gov/miosh/ipcsneng/neng0739 . himl

BENZO(ghi)PERYLENE L o
! I | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
i ! PALE YELLOW-GREEN CRYSTALS. The substance can be absorbed into the body by
| M inhalation of its aerosol and through the skin
| PHYSICAL DANGERS:
| P . INHALATION RISK:
: | Evaporation at 20°C is negligible; a harmful
i 0] : CHEMICAL DANGERS: concentration of airborne particles can, however,
‘ » Upon heating. toxic fumes are formed. be reached quickly.
L R f
; i OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
| T | TLV not established.
i
! A ’ EFFECTS OF LONG-TERM OR
g | REPEATED EXPOSURE:
f N i
| |
] T f
' |
|
!
D
| A
I
! T
|
H A L. - . .
‘[ I Boiling point: 550°C Solubility in water:
PHYSICAL : Melting point: 278°C none
PROPERTIES | Depsity: 1.3 Octanol/water partition coefficient as log Pow:
gfenr? 6.58

}:ENV]RONMENT AL EThlS substance may be hazardous to the environment; special attertion should be given !
i DATA {to air and water.
] NOTES

i Benzo(ghi)perylene is present as a component of palycyclic aromatic hydrocarbons (PAH) content in the enviromment ;
‘usuatly resulting from the incomplete combustion or pyrolysis of organic matters, especially fossii fuels and tobacco. Data |
are insufficiently available on the effect of this substance on hurpan health, therefore umost care must be taken.

ADDITIONAL INFORMATION

[
i ICSC: 0739 BENZO(ghi)PERYLENE
i {C)IPCS, CEC, 1994 ‘
| ‘NeiTor NIOSH. the CEC or the IPCS nor any person acting on behaif of NIOSH, the CEC or the IPCS is
| IMPORTANT !responsible for the use which might be made of this information. This card contains the collective views
| LEGAL 1of the IPCS Peer Reviesw Committee and may not reflect in all cases all the detailed requirements

NOTICE: fincluded in national legislation on the subject. The user should verify compliance of the cards with the
i jrelevant legisiation in the country of use. The only modifications made to produce the U.S. version is

iinc!usipn pf ;hg_OE_}HA PEI.S, NIOSH RELs and NIOSH IDLH values. 7

11/5/2008 11:06 AM
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hltp:!,fwww.cdc.gov!njosh/ipcsneng/nengﬂ939.h1ml

International Chemical Safety Cards

POLYCHLORINATED BIPHENYL (AROCLOR 1254)

1CSC: 0939

=]

@O

Chlorobiphenyl (54% chlorine} :

Nabi 11‘.‘!15#:&#0 far
ociu;';’tmna Satety and Health

{ Chlorodiphenyl (54% chlorine) ‘

PCB

\ Molecular mass: 327 (average)

HCSC# 0939
WCAS# 11097-69-1
[RTECS # TQ1360000
WUN# 2315
EC#  602-039-00-4
|October 20, 1999 Validated T -
= 2 — W . o = 0 it o mmimome—i . — = DEPTEE T e R e 1
TYPESOF | | :
ACUTE HAZARDS/ ‘ l FIRST AID/ i
HAZARD) | SYM | GBI IRE FIGHTING
_ EXPOSURE ! FOMS | | FIREFIGHTIN J
FIRE INot combussble. Gives ofﬁmtatmg or jin r.:.ase of ﬁrc in the suroumdings: pewder, l
oxic fumes (or gases) ina fire. N i _ |carbon dioxide. |
EXPLOSION | — i ‘.
PREVENT GENBRATON OFMBTS | |
EXPOSURE { i JSTRLQT HYGIENEI . ‘ L .
INHALA'I‘ION | Ventilation, I 'lFrcsh arr. rest. Rofer for medical stengion. |
! |[MAY BE ABSCRBED! Dry skin. " IProtective gloves. brotective clotung,  |Remove contaminated clothes, Ranse and ‘
| -sKIN IRedness. i I:_hen wash skin with water and soap. Refer .
l — i ‘ifor medical attention. :
l T ’ — T I.Sa.fe,t» oggles, face sueld. Exrstrinse with pienty of water for several i
*EYES jroinutes (remove comact fenses if easily |
l i lposSIblc) then teke (o a doctor. ;
| .lNG_E._S‘EOi - |Hcadache Numbness. ) ] |DQ ot eal, drm.k. or. smoka - during work. t Rest, Refer for mcdical attention. B
1 =
{_

SPILLAGE DISPOSAL |

~ STORAGE

{
PACKAGING&LABELLING i |

iCunsultnn expertt Col]ect]cahnﬂ liquid in
jsca.lab]e conteiners. Absorb remaining ligmd in Keep in & well-ventlated room,
1sand or inert absorbent and remove 10 safe place. |
{Do NOT let this chemtical enter the environment,
(Personal protection: complete protective clothing ‘
tincluding self-containgd breatiung apparatus. ‘

‘Scparmd li-om food anﬂ feedstuffs C_ool Dry

Unbnakablc packaging, put breakable panlmgmg
“into closed wireakable conainer. Do not transport
with food und feedstudls. ;i
[ Severe
Imarine poflutant. :l
iNote: C )
1 Xnsymbol ;
"N symbol !
iRz 33-50/53 1
5. 2-35- 6001 i
iUN Hazard Cass; 9 '
-UN Packing (.n'oup 11

J o SEE IMPORTANT INFORMAT[ON ON BACK

| 1CSC: 0939

and NIOSH IDLH vahes

Premared n the content of chopsraten briwees s lmernunnl Programme o Cbem:cai 53&')‘ & the Commanion d“m&‘m‘
Commusitiex (€3 [PCS CEC 1694 Na modfications io the Tniemaonal versian bave beon made excert to add the OSHA P

1
'
|
NIOSH RELs
|

— N urres |

Internatmnal Chemlcal Safety Cards

POLYCHLOR]NATED BIPHENYL (AROCLOR 1254)

ICSC: 0939

== —- .= = =

1 l PHYSICAL STATE; APPEARANCE:
- LIGHT YELLOW VISCOUS LIQUID,

1of2

ROUTES OF EXPO» SURE ‘l
The substance can be absorbed imo the body by inhalation of its

acrosol. through the gEcin and by ingestion |

1

11/5/2008 10:34 AM



ICSC:NENG0939 International Chemical Safety Cards (WHO/IPCS/IL...

2of2

bttp:/fwww.cde.gov/niosh/ipcsneng/neng0939.himl

INHALATION RISK:

| . .
' P | PHYSICAL DANGERS: 1
| A harmful contamination of the air will be reached rather slowly i
! (0] on evaporation of this substance at 20°C, !
| i CHEMICAL DANGERS: |
R : The substence decomposes in a fire producing 1miating and EFFECTS OF SHORT-TERM EXPOSURE: !
toxic pAses '
o _
: OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF LONG-TERM OR REFPEATED EXPOSURE: ’
i A TLV: 0.5 mg/m? as TWA (skiny A3 {ACGIH 2004). Repeated or prolonged contact with skin may cause dermatitis. |
MAK: 0.05 ppm ¢.70 mg/m® H The substance may have effects on the liver Ammal tests show
N Peak limitation category: 1{8) Carcinogen calegory: 3B that this substance possibly causes toxic effects upon man !
Pregnancy risk group: B reproduction. ]
T (DFG 2004). !
[ OSHA PEL: TWA 0.5 mg/m’ skin |!
| NIOSH REL* Ca TWA 0.001 mg/m’ See Appendix A *Note.
D The REL also applics to other PCBs. l
] R NIOSH IDLH: Ca § mefnr Sec: [DLH INDEX |
; i
! '
7 : b
4 A 3 , i |
I PHYSICAL i Relative demsity (water = 1), 1.5 Vepour pressure, Pa at 25°C: .01 !
! Solubility in water: Octanol/water partition coefficient as log Pow: 6.30 (estimated) |
PROPERTIES !
: ENVIRONME _Inﬁm fc;od chain mportant to mans, bicaccurmuiaton wkes place, specifically in aquatic organisms. il i§ st:mng!y
| IRIC; ATA W0 advised not io let the chermcal enter 1nlo the environment,
| -

NOTES

[Changes into a resinous stats (pour point) at 10°C. Distillaton range; 365°-390°C.

Transport Emergency Card: TEC (R)-90GM2-I1-L I

ADDITIONAL INFORMATION

!
1
i
T

f

4

. 1CSC: 0939
L

POLYCHLOmRINATED BIPHENYL (AROCLOR 1254)
{C)TPCS. CEC, 1994 1

} IMPORTANT
LEGAL

f NOTICE:

[Neithcr NIOSH, the CEC or the TPCS nor any person acting on behalf of NIOSH, the CEC or the [PCS is responsible for the use which w,]
imsght be made of this informanion. This card conlains the collective views of the IPCS Peer Review Commitees and may not refiecl in
la%l cases all the demiled requirements included in national legislation on the subject The user should verify compliance of the cards
iwith the relevant legisiation in the country of use. The only modifications made to produce the ULS. version is inclusion of the OSHA
{PELs. NIOSH RELs and NIOSH IDLH values

- r . =k

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

ALDRIN

ICSC: 0774

@O

UNEP

1,2.3.4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-endo-5,8- dunethanonaphthalene
1,45,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-1,4,4a,5,8 ,8a-hexahydro-,

(1alpha,4alpha,4aB, Salpha,8alpha,8af)

HHDN
Ci12HsCls

Molecular mass: 364.9

MNational institute for

Drmparmna! Safei and Hea#h

hin:/!www.cdc.gov/nioshfipcsneng/ neng0774 ml

1

‘ICSC # 0774
CAS# 309-00-2
RTECS # 102100000
UN # 2761
EC# 602-048-00-3
March 26,1998 validated 3
TYPES OF / '
ACUTE HAZARDS/ FIRST AID
i SYMPTOMS PREVENTION FIRE FIGHTING
EXPOSURE | el e EmgEe |
Not combustible. Liquid [n case e of fire in Tn the smmmdmgs .
{formulations containing organic |all extinguishing agents allowed.
FIRE lsolvents may be flammable. !
Gives off irritating or toxic fumes
e Korgsed)inafic. | [ s
[EXPLOSION| | - i : .
FPREVENT DISPERSIONOF |
DUST! STRICT HYGIENE! |;
EXPOSURE JAVOID EXPOSURE OF i
|ADOLESCENTS AND |
| ICHILDREN! I
— — d - 3 1 )
! ( See Ingestion). [Venulauon {not If powder) |Fresh air, rest. Refer for medical
-1 +INHALATION I .attentmn =
MAY BE ABSORBED' See Prmective g]oves. Protective Remove contammazed cluthes
‘|Ingestion. iclothing. ‘Rinse and then wash skin with
L l iwater and soap. Refer for
5 | medmal anennon )
ISafety goggles, or face shield. {First rinse with pleﬂt}’ ofwatcr
i | for several minutes (remove
“EYES b \contact lenses if easily possible), -
- ithen take to adoctor.
Convulsions. Dizziness. -fDo not eat, drink, or smoke during [Give a sluTy ofactwated
ESTION Headache. Nausea. Vomiting. work. Wash hands before eating, |[charcoal in water to drink. Do
"ING 'Muscle twitching, | NOT induce vomiting. Rest.

|

|Refer for medlcal attcnuon,

11/5/2008 10:57 AM



ICSC:NENGQ774 International Chemical Safety Cards (WHO/IPCS/IL....
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http://www .cde.gov/niosh/ipcsneng/neng774 . html

I

; SPILLAGE DISPOSAL

STORAGE

PACKAGING & LABELLING

|D0 NOT wash away into sewer. Sweep
ispilled substance into sealable
icontainers; if appropriate, moisten first
Ito prevent dusting, Carefully collect
iremainder, then remove to safe place.
I(Extra personal protection: chemical
|protection suit including self-contained

Prmnsmn to contain effluent from ﬁrc
extinguishing. Separated from food and
feedstuffs and incompatible materials:
See Chemical Dangers. Well closed.
Keep in a well-ventilated room, Store in
an area withowt drain or sewer access.

Do not transport with food and
feedstuffs.

Severe marine pollutant.

T symbol

N symbol

R: 24/25-40-48/24/25-50/53
§: 142-22-36/37-45-60-61

[breathing apparatus}). UN Hazard Class: 6.1
: ) - {UN Packing Group: o
SEE IMPORTANT INmRMATION ON BACI\
i Prepared m the context of coaperaton between the Intenanonal Programme on Chenucal Safety & the
. ICSC: 0774 Carmussion of the Earapean Comemimities (C) {PCS CEC 1994, No modifications 1o the Internatonal version kave

been made cxcep: w add the OSHA PELS, NIOSH RELs and NlOSH IDLH values.

Internatlonal Chemlcal Safety Cards

ALDRIN ICSC: 0774
I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
| | COLOURLESS CRYSTALS The substance can be absorbed into the body
M i through the skin and by ingestion.
! - PHYSICAL DANGERS:
| P i INHALATION RISK:
: Evaporation at 20°C is negligible: a harmful
| o : CHEMICAL DANGERS: concentration of airborne particles can, however,
i The substance decomposes on heating producing be reached quickly on spraying,
R : toxic and corrosive fumes including hydrogen
i chloride. Reacts with acids and oxidants. Attacks EFFECTS OF SHORT-TERM EXPOSURE:
T | many metals in presence of water. The substance may cause effects on the central
i nervous sysiem , resulting in convulsions. The
A i OCCUPATIONAL EXPOSURE LIMITS: effects may be delayed. Medical observation is
] TLV: 0.25 mg/m® (as TWA), A3 (skin) (ACGIH indicated.
1 1997).
N ‘ | MAK: (Inhalable fraction) 0.25 mg/n? skin EFFECTS OF LONG-TERM OR
T ; absorption (H); REPEATED EXPOSURE:
( Peak limitation category: TI(8) The substance accumulates in the homan body.
| (DFG 2006). Cumnlative effects are possible: see Acute
D ] OSHA PEL: TWA 0.25 mg/m’ skin Hazards/Symptoms.
x { NIOSH REL: Ca TWA 0.25 mg/m’” skin See
| A i Appendix A
‘. | NIOSH IDLH: Ca 25 mg/nt® See: 309002
i T L
' i
A i
i T
i Boiling point at 0.27kPa: 145°C Solubility in water: none
I PHYSICAL ! Melting point: 104-105°C Vapour pressure, Pa at 20°C: 0.009
PROPERTIES | Density: 1.6 Qctanol/water partition coefficient as log Pow:
! gjcm3 7.4

‘The substance is very toxic to aquatic organisms. This substance may be haznrdous o
ENVIRONMENTAL .the environment; special attention should be given to birds, honey bees. In the food
DATA ichain 1mportant to humans, bioaccurnulation takes place, specifically in aquatic

I jorganismns. It is strongly advised not to let the chemical enter into the environment because it persists
i I - . . —_
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ICSC:NENGU0774 Interpational Chemical Safety Cards (WHO/TPCS/IL... hnp:)‘f'www.r.t:dc.gov/nimil'lf'i]:acsn‘aﬂgfﬂﬂngm7"'-h"3“"1

iin the environment. The substance may cause long-term effects in the aquatic environment. Avoid
irelease to the environment in circumstances different to normal use.

NOTES

fOther melting points: 49-60°C (technical grade). Depending on the degree of exposure, periodic medical exam_matmn is |
iindicated. If the substance is formulated with solvent(s) also consult the card(s) (ICSC) of the solvent(s). Carrier solvents
iused in commercial formulations may change physical and toxicolegical properties. Do NOT take working clothes home.
{The recommendations on this Card also apply to ICSC 0787 (dieldrin). Aldrec, Aldrex. Aldrite, Aldron, Aldrosol, Algran, :
:Altox Drinox, Octalene, Seedrin, and Toxadrin are trade names.

i Transport Emergency Card: TEC (R)-61G41b.

i NFPA Code: H2, FO; RO;

; Card has been partially updated in August 2007: see Storage, Occupational Exposur? Limits. -

{ ADDITIONAL INFORMATION _

{CVIPCS, CEC, 1994

i [Neither NIOSH, the CEC o the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
irespansible for the use which might be made of this information. This card contaips the collective views

| IMl;ggitNT iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed rcquemﬂt;“’
| NOTICE: |included innational legislation on the subject The user should verify compliance of the cards with the
| :

freievant 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.
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ICSC:NENG1023 International Chemical Safety Cards (WHG/IPCS/LL.... http:/iwww.cdc.gov/niosh/ipcsneng/neng1023. html

International Chemical Safety Cards

ENDRIN ICSC: 1023
{ ;ﬂ\ -\q F Mational instituie for

| % ( "} {7 A, \& Becupational sareiy amd Health
14 ’ﬂ\“y :

N ;

s UNEP i

: C12HgClgO

Molecular mass: 380.9

ICSC # 1023
CAS# 72-20-8
RTECS # 101575000
jUN# 2761
EC# 602-051-00-X
March 10, 2000 Validajtedi _ B
TYPES OF o = B
ACUTE HAZARDS/ | ’ FIRST AID/
HAZARD/ t PREVENTION
P i '
EXPOSURE | SYMFTOMB __ |}y _FIREFIGHTING
; Not combustible. Liquid | In case of fire in the surroundings:
(formulations containing organic 'all extinguishing agents allowed.
FIRE Isolvents may be flammable. i
Gives off irritating or toxic fumes !
‘f(or gases) ina fire. N I
EXPLOSION| T
[PREVENT DISPERSION OF  [IN ALL CASES CONSULT A
EXPOSURE |  DUSTISTRICTHYGIENE! _[DOCTORI
.! JINHALATION - (See Ingesnon) [Local exhaust or breathing Fresh air, rest. Refer for medlcal
A TR . }_)gg_te_:ctmm . o __attennon .
IMAY BE ABSORBED! iProtecnve gloves Protecuve Remove contammated clothes
«SKIN zclothmg '|Rinse and then wash skin with
| i/water and soap. Refer for
. I | E—— . . |medicalatiention
f Face shield or eye protecdonin [First rinse with plenty of water
- \combination with breathing |for several minutes {remove
; 52053 | iprotection if powder. contact lenses if easily possible),
d ! g then take to a doctor.

] |D1;zmcss Wealmcss }-leadache. 'Do ncn eat, dnnk, or Smoke dunng iGive a slurry of acnvatéd
 sINGESTION auses. Vomiting. Convulsions. jwork. Wash hands before eating. - “lcharcoal in water to drink. Rest.
.l LRefm for medical attention.

[ SP]LLAGE DISP OSAL STORAGE PACKAGING & LABELLING
|Do NOT wash away into sewer. Sweep Prcmsmn to contain ef’flucnt fromfire  |Do not transport with food and

spilled substance into sealable extinguishing. Separated from food and  |feedstuffs.

containers; if appropriate, moisten first  |feedstuffs Well closed. Keep ina Severe

to prevent dusting. Carefully collect well-ventilated room. marine pollutant.

remainder, then remove o safe place. T+ symbol

Do NOT let this chemical emter the N symbol

environment. {Extra personal protection: R: 24-28-50/53

1of3 11/5/2008 10:58 AM



JCSC:NENG1023 International Chemical Safety Cards (WHO/IPCS/IL... bitp//www.cdc.gov/niosh/ipesneng/neng1 023 uml

{chemical protection suit including 'S: 1/2-22-36/37-45-60-61
iseif-contained breathing apparatus). {UN Hazard Class: 6.1
! |UN Packing Group: | e

i' SEE I_MPORTANT I_NF(_)RMATIQN ON EA_CK . ..

Chemical Safery & the
mme o9 he Imemationa] versiom have

Prepared m the context of cooperation between the [nernatonal Progra 0
tICSC: 1023 Conmussion of the European Commumiies (C) TPCS CEC 1994, No modifications © U
! been made except 1o add the OSHA PELs, NTOSH RELs and NIOSH I1DLH values

International Chemical Safety Cards

ICSC: 1023

e S

|

ROUTES OF EXPOSURE:

I ‘ PHYSICAL STATE; APPEARANCE: .o the body b
i WHITE CRYSTALS The substance can be abs_orbed lm(? & boay Y
M l inhalation, through the skin and by ingestion.
. PHYSICAL DANGERS:
P ; INHALATION RISK:
i S,
i Evaporation at 20°C is negligible; a ha“;loﬁﬂ ver
0 ' CHEMICAL DANGERS: concertration of airborne particles ‘?’ﬂ wevet,
The substance decomposes on heating above  be reached quickdy on spraying m;l“’ en
R 245°C, producing hydrogen chloride phosgene  dispersed, especially if powdered.
T OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EmeOCS nu'UREa] :
TLV: 0.1 mg/m® {skin) {ACGIH 2000). The substance may cause e'ffects 011111 he Eand
A OSHA PEL: TWA 0.1 mg/m’ skin nervous system , resulting i CORVLLS O *¥
NIOSH REL: TWA 0.1 mg/m ski death. The effects may be delayed. Medic
N ’ 3 mg/m” skin observation is indicated.
NIOSH IDLH: 2 mg/m” See: 72208
T EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
D
A '
i
T \
LA e e e :\
 Decomposes below boiling point at 245°C olubility in water, g/ 100 ml at25°C: }
Melting point: 200°C nene L. !
PHYSICAL * Density: 1.7 Vapour pressure, Pa at 23 °oC: nt?gllglble ‘
PROPERTIES o Octanoliwater partition coefficient as log Pow:
5.34 L o
The substance is very toxic to aguatic organisms. This substance may be hamclmll]tsi;o :
the enviromment; special attention should be given to honey bees birds marmmais 115 e
Eml?mNTAL strongly advised pot to let the chernical enter inio the enviromment because 1t persists In -'Eﬁ g
the environment. In the food chain important to humans, bicaccumulation takes place, specific
3 fish seafood Avqid release to ths environment in circtn:mt;mces c_li ffglfe'qt t0 normalllse )

NOTES s

If the substance is formulated with solvent(s).aiso consult the carz(s)_ (FZS(-:) of the solvent(s). Ca"'i?r 110]:;:1:)‘1;1:5&1 in
oe -

commercial formulations may change physical and toxicological properties. Do NOT take: working ¢ ;
Transport Emergency Card: TEC (R)-61G4]a "

158 AM
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ICSC:NENG1023 International Chemical Safety Cards (WHO/TPCS/IL.., http://www.cdc.gov/niosh/ipcsneng/neng1023.himl

| - NFPA Code: H3; FO; R; 0

i ADDITIONAL INFORMATION

“1CSC: 1023 ENDRIN
i (C) IPCS, CEC, 1994

: "Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
i IMPORTANT Lresponsible for the use which might be made of this information. This card contains the collective views
! LEGAL iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
. lincluded in national legislation on the subject. The user should verify compliance of the cards with the
NOTICE: relevant legis!ation in the country of use. The only modifications made to produce the U.S. version is
linchmsion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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[CSC:NENG0740 International Chemical Safety Cards (WHO/IPCS/IL...

1of3

hitp:/fwww .cdc.govmiosiv'ipcsnengfmng0740.hmll

International Chemical Safety Cards

CHLORDANE (TECHNICAL PRODUCT) 16
fany ot s et

@O

1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4, 7-methanomdene
1,2.4,5,6,7,8,8- Octachloro—Z,B,3a,4,7,7a—hexahydro -4,7-methano-1H-indene

'

Ci10HsClg
Molecular mass: 409.8

{NOT wash away into sewer. Personal
iprotection: chemical protection suit

ICSC# 0740 é} ‘
CAS# 57-74-9 Ers>
- e
UN# 2996 o TN
EC# 602-047-00-8
[March 26, 1998 Validated g m—
. TYPES OF | ~ /
J ‘' ACUTE HAZARDS/ | FIRST AID
| HAZARD/ | gyMPTOMS EREVENTION FIRE FIGHTING
| EXPOSURE Bl T ——
) \qumd formulations corrtalmng !NO open flames. TAtcohol- resxstanl foam, PD“'der! "
B FIRE lorganic solvents may be . |carbon dioxide.
i iflammable Gives offirritating or
‘ ‘toxic fimnes (or gases) ina fire. 2 '
"EXPLOSION | T I e PomEE e T ey
| , PREVENT GENERATION OF _ |IN ALL CASES CONSULT A
i‘ i |MISTS! STRICT HYGIENE!  {DOCTOR!
. EXPOSURE JAVOID EXPOSURE OF
i } ADOLESCENTS AND
! B jemupren 4 .
5 T e o — — e ) = f()r]'ned‘lCﬂ]
l(See Ingestion). -Breathmg protectlon. ’Fresh air, rest- _Refer

WAI:)%TK?N 5 B  janention. | -
1 IMAY BE ABSORBED! Protective gloves. Protective [Remove e ontaminated clothes.
1 *SKIN ; clothing, {Rinse and then W rash skin with
i i 1water andsoap.
| |Redness. Pain. |Safety goggles face shield or eye First rinse with plenty of water
EVES \ protection in combination with  (for several minutes (remove }
. ! breathing protection. lcontact Jenses if easily possible), |
: | ithen take to 2 doctor. B
. on. Cor for medical awention. |
| \INGESTION l_onﬁmon Convulsmns Nauwsea. (Do not eat, drmk, or smoke durmg iRest. Refer J
i ~ Vomiting, .

— e T T '“"“'—“—‘"““_'\

i SPILLAGE DISPOSAL ! STORAGE FPACKAGING & LABELL[NG \
iCollect ieaklng and spilled liquid in Provision to contain effluent from ﬁre ‘Do not. transport with food and k
;sealabie containers as far as possible.  Iextinguishing. Separated from food and | feeds tuffs. l
{Absorb remaining liquid in sand or inert | {cedstuffs bases and incompatible ESevere '
\absorbcm and remove to safe place. Do {materials See Chemical Dangers. Well

closed. Keep in a well-vemilated room. [)m ssmbol

' marine pollutant. l
IN sy:mbol |

11/5/2008 10:59 AM



ICSC:NENG0740 International Chemical Safety Cards (WHO/TPCS/IL... hitp:/fwww cde. gov/niosh/ipesneng/neng0740.bml

lincluding self-contained breathing | IR: 21/22-40-50/53
‘apparatus. 1 1S: 2-36/37-60-61

j ] 1N Hazard Class: 6.1
I | ;UN Packing Group: T

\ g Ty .

SEE IMPORTANT INFORMATION ON BACK

i

i Prepared m the comext of cogperabon between the Internatiomal Programmne on Chemical Safery & (he
| ICSC: 0740 Commisaion of the European Commumites {C) IPCS CEC 1994, No modifications to the International version have
| been made except lo add the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

International Chemical Safety Cards

CHLORDANE (TECHNICAL PRODUCT) ICSC: 0740

! | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:

I , TECHNICAL: LIGHT YELLOW TO AMBER  The substance can be absorbed into the body by

| : VISCOUS LIQUID inhalation, through the skin and by ingestion.

M !

i PHYSICAL DANGERS: INHALATION RISK:

P i Evaporation at 20°C is negligible; a harmful

concentration of airhome particles can, however,

0] | CHEMICAL DANGERS: be reached quickly on spraying.

The substance decomposes on burning, on

R contact with bases producing toxic fumss EFFECTS OF SHORT-TERM EXPOSURE:
mcludlng phosgene hydrogen chloride Attacks ~ Exposure at high levels may result in

T 1ron, zinc, plastic, rubber and coatings. disorientatior, tremors, convulsions. respiratory

failure and death. Medical observation is

A OCCUPATIONAL EXPOSURE LIMITS: indicated.

TLV: 0.5 mg/my” as TWA (skin) A3 (confirmed

N } anima] carcinogen with unknown relevance to EFFECTS OF LONG-TERM OR
humans); (ACGIH 2004}, REPEATED EXPOSURE:

T MAK: (Inhalable fraction} 0.5 mg/n’ The substance may have effects on the liver
Peak [imitation category: Ii{8); immmume system , resulfing in tissue lesions and
skin absorption (H); liver impairment. This substance is possibly

D Carcinogen category: 3B; carcinogenic to humans.

(DFG 2004),
A OSHA PEL: TWA 0.5 mg/m® skin

: ' NIOSH REL: Ca TWA 0.5 mg/m’ skin See
T , Appendix A
| NIQSH IDLH: Ca 100 mg/im® See: 57749

) A
| | . | |
‘ i Boiling point at 0.27kPa: 175°C Vapour pressure, Pa at 25°C: 0.0013 4
PHYSICAL Relative density (water = 1): 1.59-1.63 QOctanol/water partition coefficient as log Pow:
PROPERTIES Solubility in water: 278

l none

| The substance is very toxlc to aquatic argamsms This substance may be hazardous to

ENVIRONMENTAL [the environment; special attention should be given to soil organisms, honey bees. It is
DATA strongly advised that this substance does not enter the enviromment. The substance may

cause lono-tcrm eff'ects int the aquatlc enwronment

lIf the Vs,'ubstance is fommlated w;th soivents also consult the lCSCs of these matenals Camer sulvems used in comrnerctal
'formuiations may change physical and toxicological properties. Belt, Chlor Kil, Chiortox, Corodan, Gold Crest, Intox,

20f3 11/5/2008 10:39 AM



iosh/ipcsneng/nengy /4y, nums
ICSC:NENG0740 International Chemical Safety Cards (WHO/IPCS/IL... bt/ /v o0C EOV/miosh/ipesneng/CnEn

L o D . L et hso consult ICSC
|Kypchlor, Niran, Octachlor, Sydane, Synklor, Termi-Ded, Topiclor, and Toxichlor are rade names- Also cons

{0743 Heptachlor.

‘, Transport Emergency N

e

=o oo Cooc—mDic oo So — = B s

! 'ADDITIONAL INFORMATION [

— O olooooooms sp cooomooo oo = woa 2 Dobesoe — — = L - - = e

| Ee L

ICSC: 0740 CHLORDANE (TECHNICAL PRODUCT)

(C) IPCS, CEC, 1994 e

e e the IPCS is
INeither NIOSH, the CEC or the IPCS nor any person acting on behalf oFNIOSH, the CECor

g : - i llective views
jresponsible for the use which might be made of this information, This card contains the collecti

' IMPORTANT i irements
ngL, 1of the IPCS Peer Review Committee and may not reflect in all cases all the Qemge:fﬁf; ds with the
| NOTICE: ;included in national legislation on the subject. The user should verify conpllaénu‘;e the U.S. version is

irelevant legislation in the country of use. The only modificarions made to pro
| iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

e

11/5/2008 10:59 A}



NIOSH Documnent: Pocket Guide to Chemical Hazards: Chlorinated c... http://www cdc.gov/niosh/mpg/npgd(113.himi

|ERC Home | CDCSearch | £DL Health Topics AZ

M Nations Institute for
Occupational Safery and Health

;I\.FER MEALTHIER F!O”;—.lﬁ “

Search NIOSH | NIOSHHome | MIOSH Topics | Slis Index | Databases and Informafion Resources | NIOSH Products | Contact Us

Septembear 2005
NIOSH Pocket Guide to Chemical Hazards
NP Hﬂme | InlrodL nhmi Synonvms & Trade Names[ Chem:cal Namec | CAS Numbers | le,s Nurrbers 1 Annendtces [ Searcn
Chlorinated camphene CAS aoot-35:2
C1o0H10Cla RTECS stzsooog N
‘Synonyms & Trade Names o  DOT ID & Guide
Chlorocamphene Octachlorocarrphene Palychioracamphene, Toxaphene 2761 151
Exposure NOSHREL CorsiriSessopmnih
Limits os_uf PELY: TWA 0.5 mg/m" fskin]
IDLH Ca [200 mg/m’] See: - Conversion a
8001352
Physical Descripion = i i
Ambsr waxy solid with a mld pmey chlorme— and camphor-like odor. finsecticida]
MW 413.8 BP becomposes L .I;IIL_'I:“%Z;'I-&:F_M“%“— . é}:[-'b‘f)oc')-sﬁxjwwmw I
VP(W;;)—E) 4 mmHg X N == E; Gries
FLP: NA TUEL:NA T T T T T T

[

Noncombustible Solid, buf rmay be dlssalved n ﬂarrmable hqmds

-[n;:ompatlbllmes & Reactwitles

Strong oxidizers [Note: Slightly corresive to metals under moist conditions.

- pesTsan — A ey . e B o B

Measurement Methods
NIOSH 5033
“ See: NMAM or_&uéM;ELh_qd_

L e

Personal Protectson & Sanitation (S ( ge grotectlon codes) First Aid (See procedures)

mrs e L oy -

Skin: Prevent skin contact Eve: Irrigate immediately

Eyes: Prevent eye cantact Skin: Soap wash promptly

Wash skin: When contaminated/Daily Breathing: Respiratory support
Remove: When wet or contaminated Swallow: Medical atienfion immedialaly
Change: Daily

Pravide: Eyewash, Quick drench

Respirator Recommendations NIOSH

At concentrations above the NIOSH REL, or where there Is no REL, at any detectable concentration:

{APF = 10,000) Any saelf-contained breathing apparatus that has 2 full facepisce and (s operated in a pressure- demand or ather positive-
pressure made

{APF = 10,000) Any supplied-air respirator that has a full faceptece and is operated i a pressure-dermand or other posifive-pressure mode
in corbination with an auxliary seff-contained positive-pressure breathing apparatus

Escape:

(APF = 50} Any air-purifying, full-faceplece respirator (gas mask) with & chin-style, front- or back-mounted organic vapor canister having an
N100, R100, or P100 filter. Click hers for informatien en selection of N, R. or P filers./Any appropriate escape-type, selfcontained
breathing apparatus

Important agditional informatign about respirator selection

Exposure Routes inhalalion, skin absorption, ingeslion, skin andlur eye contact

Symptoms Nausaa confusion, agitation, tremar, convulsions, unconsciousness, dry, red skm [potenhal nccupailonal carcmogen]

Target Organs central nervous system, skin

Cancer Site [in animals: liver cancsr]

1of2 11/5/2008 11:01 AM



NIOSH Document: Pocket Guide to Chemical Hazards: Chlorinated c... hitp://

See aiso: INTRODUCTION See ICSC CARD; 0843

NIOSH Home | NIOSH Search | Site Index | Topic List | Contact Us

et e

www.cdc.gov/nioshfnpglnpgdol 13.html
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ICSC:NENG0034 International Chemical Safety Cards (WHO/TPCS/IL.... http:/rwww cdc_gov/niosh/ipcsneng/neng0034. html

International Chemical Safety Cards

DDT FCSC: 0034

e
S22 uREe
Dichlorodiphenyltrichioroethane ‘
|
!
i

Nauom! lnst.vrute for
OccuM fronal Savetv and Health

‘ 1,1,1-Trichloro-2,2-bis{p-chlorophenyl)ethane
2,2-bis(p-Chlerophenyl)-1.1,1-trichloroethane
1,1'-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene}
p,p-DDT
C14HoCls
Molecular mass: 354.3 k

]of2

[ICSC# 0034
ICAS# 50-29-3 !
IRTECS # KJ3325000 y: ,‘
TUNH 2761 I
ECH# 602-045-00-7
|Aprii 20, 2004 Validated
I TYPES OF ] 1 !
‘ ACUTE HAZARDS/ FIRST AID/
. HAZARD/ i PREVENTION 1
| EXPOSU]&E__E SYMP’EOMS o e W a B ! FIRE FIGHTING '
=" S {Combusubic L;qmd formulations  INO l;pén flames, h lPowdm wamr spray toam, carben -
FIRE containing organic solvents may be ! dioxide
d#flammzbie, Gives off irritaling or toxic ! i |
~ ifumes (or pases) ina fire. ] | !
CEXPLOSION [ [
\ ‘B PREVENT DISPERSION OF DUST!
EXPOSURE STRICT HYGIENE! AVOID EXPOSURE
S L OF(PREGI\ANUWOMEN’ o . - o
[\INHALATION  [Cough. ~Local exhaustor brearhmgpromcuon ) [Frash air, rcst. ) K
;.—Sm]' i Protective gloves. Remove comaminaizd ciothes, Rinsc and
I R — - e MR WRSh skin wilh water and i
e — " [Redness, Safety poggles, or eye protection in First rinse with plemy of water for severa)
| sEVES combination with breathing protection if  |minutes (remove contact lenses if casily
D o  |powder. possible), then take Lo a doetor. |
! {Tremors. Diarrhoea, Dizziness. Headache. |Do not eal, drmL, or smoke during work  JRinse mouth, Give 2 shury of activated
*INGESTION Yomiting. Numbness. Paresthesias. Wash hands before eating. charcoal in water to drink. Rest Refer for
~ vacrcmmblhtv Comvulsions. B o ~ |medical atention. [
SPELAGE DISPOSAL _ STORAGE - u PACI\AG[NG & LABELLING
Do NO’T let this chemical ener the environment. Prowsmn to corein effivent from ﬁrc —JDo not transport with food and feedsmuffs. i
iSweep spilled subsiance 1o sealable nen-metallic |exlmgmshmv Separated from iron, alumimmend  !Severe marine potluant
‘containers; if appropriate, mosten first o prevent it salts, food and feedswiffs See Chermeal 1T symbol
1dusnng, Carefully collect remainder, then remove | Drangers. ‘I symbo!
iR: 25-40-48/25-50/53

‘o saft place. Personal protection: P3 filter i
respirator for toxic particles.

!

48: 1/2-22-36/37-43-60-61
1N Hazard Class: 6.1
;UN Packing Group: 111

L e

SEE IMPORTANT INFORMATION ON BACK

| Prog on Chemical Safery & the Commuswen of ine Eurogesn

. Prepared ¢ the content of cocoeiaton b the

1 1CSC: 0034 Commumites (C) PCS CEC 1954 ho modificates 10 the Lnternaticna veron have bsen made xcxp: 10 464 the OSHA PELs, NIOSH RFLs |

- _ and NJOSH IDLH vakes ] _ _ o B o B |
Internatmnal C hemlcal Safety C ards

DDT ICSC: 0034

11/5/2008 10:30 AM



sl 034.hitml
ICSC:NENGU0034 International Chemical Safety Cards (WHO/IPCS/IL... hitp:/iwerw.cdc.goviiosh/iposneng/ meng)

E
i [ "AL STATE; APPEARANCE: ROUTES OF EXPOSURE: i
[ PHYSICAL H H .
': . COLOURLESS CRYSTALS WHITE POWDER. TECHNICAL The substance can be absorbed into the body by ingestion.
; M i PRODUCT IS WAXY SOLID.
| ' INHALATION RISK: . ion of
P  PHYSICAL DANGERS: Evaporation at 20°C is negligiblc: 2 Parmily COneeritiivl
| aithome particles can, however, be Teached Quictly ‘
r (4] X if powdered. ‘
CHEMICAL DANGERS: . !
R On combustion, forms mxic and corrosive EFFECTS OF SHORT-TERM W?ﬂjﬂsﬁa may cause
' fimesineludinghydrogen chloride. Reacts with alumniumand  May canss mechanical irritation. The s altine in convidsions
| T | iron. effects on the central nervous sySiem . res i\g " resultin
! and respiratory depression Exposire ?i!h’g‘h evels may '
A OCCUPATIONAL EXPOSURE LIMITS: death. Medical observalion is ind1cri=c |
| ITLV: 1 mg/m? as TWA A3 (ACGIH 2004). :
: .. R REPEATED EXPOSURE:
| N ; MAK: | mg/ H EFFECTS OF LONG-YERM OX 500 o system |
: ; Peak limitatron category: [(8) The subsiance may have effects O hogenic 0 hm'mns ;
! T i {DFG 2003). and liver, This substance is possibly Garc;iblg?causes toxicity 1
3 i OSHA PEL: TWA 1 mg/m" skin Animal tests show thot this subSIEE PSS ’ ]
| | NIOSH REL: Ca TWA 0.5 mg/ns® See Appendia A haman reproduction or develop |
: D NIOSH IDLH: €a 500 mg/m'” See: 50293 :
. |
T H
A i - 1
Boiling point: 260°C Solubility in water: poor X " !
PHYSICAL Melting point; 109°C Ociancl/water partiion coefficient 8s log Pow: 636 ‘1
PROPERTIES Demity: 1.6 l
i gfcm’ - = .
. . e i
The substance is very 10xic 10 aqualic organisms. This subsiance may be hazardous to the cnvimﬂff‘e'?oizcmal 1o m M
ENVIRONMENTAL {atiention should be piven to birds. Bioaceunmilalion of this chemical may oceur along the food chait. how:e‘v er[ should Z |
DATA milk and aquatic organisms. This substance does enter the environment under normal use. Great Sare: ' |
ibe _givcnlo _avoid any addil_ional rt_:lcasc, c.g ﬂxroug.‘n_ inappropriate disposal, 1
L i ... _NOTES ot |

|Depending on the degree of exposure, periodic medical examination is indicat=d. Carrier solvents used in commercial forrmulalions maséi‘;gg%‘g:am]‘
itoxicological propertics. Do NOT take working clothes home. Consult mationa! legislation, Agritan, Azotox, Anofex, od<€X Gesapon, '
‘Guesapor, Clofenotane, Zeidane, Dicophane, Neocid are trade rames.

I

|
!
i
~ergency Card: TEC (R-61GT7-IIL
1 - Transport Eme gency Card: T \

e ~ ADDITIONAL INFORMATION _ L ﬁ

_ L _ R oot
l1CsC: 0034

, (C) IPCS, CEC, 1994 . e ;__—I
P . - . B - . . . [P = T e e T

, T . SR P R , . . o=, \he which

Neither NIOSH, the CEC ar the IPCS nor any person acting an betialf of NIOSH, the CEC or the IPCS 18 ‘E?E;m;ﬂﬁ; ocrefeotin |

[MPORTANT mighi be made of this information. This card comains the colisctive views of the IPCS Peer Review Commi |

LEGAL

: i £ the. cards
jall cases all the detailed requirements included in national legisiation on the subject The user shoud €3 "c."fyi:ci'giggoofﬂr OSHA
NOTICE:  :with the relevart legislation in the cowntry of use, ‘The only modifications made 1o produse dhe ULS. veTSION

IPELs, NIOSH RELS and NIOSH IDLH values, L —

008 10:30 AV
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ICSC:NENG0810 international Chemical Safety Cards (WHO/IPCS/IL...

International Chemical Safety Cards

http://www.cdc.gov/niosh/ipesneng/neng0810.html

SILVER ICSC: 0810
fay S st
[ i 3! T L

l@ ((Eﬁ)\&"u m
| Sl UNEP g y

| Argentium

; C.I. 77820

1 Ag

ACSC# 0810

/CAS# 7440-22-4

IRTECS # VW 3500000

|September 10, 1997 Validated

' TYPES OF [ 1

’ ACUTE HAZARDS/ FIRST AID/

AZARD/ | | 4

| E})I(P OSUR/E . symrToMs PRESEREON | FIREFIGHTING

': ]NO} combusi_lble except as S ) - ' - =

; ,,,F;H, E “pow der. - LR = M —

| EXPLOSION | | _ B

‘ i [PREVENT DISPERSION OF

: d Local exhaust or breathing Fresh air, rest.

| 'HWH‘VL.'%TIOE L N __jprotection. I = e

" \SKIN ; {Protective gloves. iRmse. skin with plenty of water or
_ i i - |shower. 4
T Safety spectacles, or eye First rinse with plenty of water

. \EYES | protection in combination with  Ifor several minutes (remove

A L |breathing protection if powder.  |contact lenses if easily possibie),

p p yp

“ - :"M | N __n o __ lthenwketoadoctor.

: i Do not ea‘r.. drmk, or smoke durmg [

"“"G‘?S_T‘O” | work | S L

| SPILLAGE DISPOSAL l A STORAGE IPACKAG_':]NG & LABELLING
'Sweep spilled substance into | Separated from ammonia. strong

;containers: if appropriate, moisten first Jh_vdrogen peroxide sohaions, strong '

|to prevent dusting. Carefully collect lacids. |
iremainder, then remove to safe place. !
Do NOT let this chemical enter the ;
ienviromment, . _ ; o L

B SEE MORTANT INFORMATION OE IjﬁCK —

i Prepared in the context of cooptration between the Intematonal Progrermme on Chemical Safety & the
'ICSC: 0810 Commssgion of the Exropean Commumies (C) IPCS CEC 1994, Mo modifications to the Iemational version have
| been made except o add the OSHA PELs, NIOSH RELs ang NIOSH IDLH vahms

Internatlonal Chemlcal Safety Cards

[of2 11/5/2008 11:42 AM



inshfi 10.html
ICSC:NENGO0810 International Chemical Safety Cards (WHQO/TPCS/IL... hnp:!;www.cdc.gowmoshhpcsneng/nengDS

SILVER 1CSC: 0810
H B i l
‘ I . PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: e body by
* WHITE METAL, TURNS DARK ON The substance can be absorbed into the body b2
M " EXPOSURE TO OZONE, HYDROGEN inbalation and by ingeston-
. SULFIDE OR SULFUR. .
P [ INHALATION RISK:
| PHYSICAL DANGERS: Evaporation at 20°C is negligible; a hammful
0 ’ concentration of airborne Ramcles can, however,
| be reached quickly when dispersed.
R i CHEMICAL DANGERS: )
| Shock-sesifive compounds are formed with  EFFECTS OF SHORT-TERM EXPOSURE:
T  acetylene. Reacts with acids causing fire hazard. Inhalation of high amous of metal. :; Imonary |
* Contact with strong hydrogen peroxide solution  vapours may cause hmg damage With p o
A - will cause violent decomposition to oxygen gas. oedema.
+ Contact with ammonia may cause formation of
. compounds that are explosive when dry. EFFECTS OF LONG-TERM OR
N _ .
i REPEATED EXPOSURE: 1
! T | OCCUPATIONAL EXPOSURE LIMITS:  The substance may cause a grey-blue o skin
: TLV (metal): 0.1 mg/m® (ACGIH 1997). discoloration of the eyes, nose, throat a
l EU OEL: 0.1 mg/m’ as TWA (EU 2000). (argyria/argyrosis).
D { OSHA PEL: TWA 0.01 mg/m’
NIOSH REL:; TWA 0.0} mg/m’
A i NIOSH IDLH: 10 mg/m® (as Ag) See: [DLH
| INDEX
T
A | . _ I
| PHYSICAL ' Boiling point: 2212°C Relative density (water = 1): 10.5 ?
PROPERTIES ' Melting point: 962°C Solubility in water: nome
;ENVIRONMENT AL, This su?stance may be hazardous to the environment; special attention should be given
DATA jlo aquatic Qrgamsms. 7
: NOTES _ P
| Card has been partially updated in March 2008: s == Occupational Exposure Iﬁ‘?’?“f‘_‘i
i - ADDITIONAL INFORMATION - )
| o
_ - - e e e e e me e o e e |
1csc: 0810 SILVER

!

; {CVIPCS, CEC, 199+

f NIOéI-l_, d;le CEC or the IP(_IS is |
ard contains the collective views |
detailed requiremenis i

|Neither NIOSH, the CEC or the IPCS nor any person acting on behalf ©
IMPORTANT lresponsible for the use which might be made of this information. This <
LEGR§L |of the IPCS Peer Review Committee and may not reflect in all cases al} the € fihe cards withthe |
NOTICE: lincluded in national legislation on the subject. The user should verify conpliance o U Céar ersionis

* Irelevant legislation in the country of use. The only modifications made to prduce the U5, v ;
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. e |

i
i
J
|
1
f

/5/2008 11:42 AN
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ICSC:NENG1052 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cdc.gov/niosh/ipcsneng/meng 1052 mml

International Chemical Safety Cards

BARIUM 1C8C: 1052
BT, Y, Mationa] insiitute for
7 X Oy .y Oceupationa! Satere and Health
| ) :
{7 {ion (8e)
N Qi “Seemi 5
Sk UNEP . j
Ba
; Atomic mass: 137.3
JCSC# 1052 -
ECAS # 7440-39-3 @
IRTECS # C( 18370000 4
'UN# 1400
‘Octaber 20, 1999 Validated
TYPESOF ., |
:  ACUTE HAZARDS/ FIRST AID/
. HAZARD/ i PREVENTION :
, ‘ SYMPTOMS : ! F FIGHTING
. EXPOSURE | OMS Skl . 2 | FIRE
| {Flammable. Many reactlons may ‘]\0 open ﬂames NO sparks, and Specxal powdcr dry sand, NO
i FIRE cause fire or explosion. NO smoking. NO comtact with ._hydrous agents, NO water.
iwater -.
' B zF me':y dlspcrsed partlcies Torm  Prevent depusmon of dust, closed
EXPLOSION 'em}oswe mixtures ip air. {system_ dust explosion-proof
l o ielectrical equipment and lighting. -
| IPREVENT DISPERSION OF
EXPOSURE - DUST! STRICT HYGIENE! 7 - == =
I
iCough Sore throat. Local exhaust or breathing ‘ Fresh air, rest Refer for medical -
omaLamon [T e |
iRedness. e Protective gloves. Removc cnntammated clothes
' SKIN ! ; Rinse skip with plenty of water or
i % Jshower. Refer for medical
f _ ‘ ‘ _ _ |attertion.
i {Redness. Pain [Safety goggles. ‘| First rinse with plenty of water
! S ! |for several minates (remove
i | contact lenses if easily possible),
i : ithen take to a doctor.
' - ‘Do not eaL drmk, or smoke during |[Rinse mouth Refer for medical
+INGESTION ] 7 work. - |atention.
SP]LLAGE DISPOSAL | STORAGE i |PACI\AGING & LABELLING

‘Sweep spilled substance into sealable |Separated from halogenated solvents. "

icontainers. Carefully collect remainder, [strong oxidants, acids. Dry. Keep under
;then remove to safe place. Chemical |inert gas, oil or oxygen-free liguid.
protection suit including self-contained |

\breatbmg apparatus. Do NOT wash !

HAW av mto sewer. ] ‘

UN Hazard Class: 4.3
UN Packing Group: IL

i SEE IMPORTANT INFORMATION aN BACK

lof3 11/5/2008 11:43 AM



ICSC:NENG 1052 International Chemical Safety Cards (WHO/IPCS/IL...

2of3

mme on Chemical Safety & the

I )
. Prepared m the context of cooperatmn between the Inlemational Progra the Inermational version have

ICSC: 1052 ' Commissim of the European Commumies (C) IPCS CEC 1994. No madifications (0
5 been made except to add the OSHA PELs, NIOSH RELs and NIOSH [DLH values. L

International Chemical Safety Cards

ICSC: 1052

E I  PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: oo
i . YELLOWISH TO WHITE LUSTROUS SOLID  The substance can be absorbed into the body by
, M i IN VARIOUS FORMS. ingestion.

P ' PHYSICAL DANGERS: INHALATION RISK:

Dust explosion possible if in powder or granular

O form, mixed with air,
L ' EFFECTS OF SHORT-TERM EXPOSURE:
! R CHEMICAL DANGERS: The substance irritates the eyes, the skin and the
5 : The substance may spontaneously ignite on respiratory ract.
‘; T : contact with air (if in powder form). The
i , substance is a strong reducing agent and reacts  EFFECTS OF LON G-TERM OR
i A , violently with oxidants and acids. Reacts REPEATED EXPOSURE:
' " violently with halogenated solvents. Reacts with
! N i water, forming flammable/explosive gas
* . (hydrogen - see ICSCO001), causing fire and

T explosion hazard.

1 OCCUPATIONAL EXPOSURE LIMITS:

] D TLV: 0.5 mg/m?® (as TWA) (ACGIH 1999).
i ! -
i A
|
i T

: Boiling point; 1640°C Solubility in water: reaction

.+ PHYSICAL . Melting point: 725°C g
PROPERTIES | Density: 3.6

| o o :

'ENVIRONMENTAL | — ' ' |
‘ DATA _ L ‘
| NOTES L L |
and carbon dioxide. Rinse

JReacts violently with fire extinpuishing agents such as water, bicarbonate, powder, foam,
icontaminated clothes (fire hazard) with plenty of water.
! Transport Emergency Card: TEC (R)-43G12 |

—_—

ADDITIONAL INFORMATION

ICSC: 1052 BARIUM |

(C) IPCS, CEC, 19 ) o ___.4_.“

!

7 _ r.-. —_ .- — - - — .—‘E
of NIOSH, the CEC or the IPC_?S is
ard contains the collective views |

IMPORTANT  [Neither NIOSH, the CEC or the IPCS nor any person acting on behal £
! LEGAL iresponsible for the use which might be made of this information. Thi . ©

11/5/2008 11:43 AM
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ICSC:NENG1052 hiternational Chemical Safety Cards (WHO/IPCS/IL... http://www .cdc.gov/niosh/ipcsneng/neng 1052 himl

|of the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements ‘I
NOTICE: iincluded in national legislation on the subject. The user should verify compliance of the cards with the

] irelevant legislation in the couniry of use. The only modifications made to produce the U.S. version is ‘

i iinclusion of the OSHA PELs, NIQSH RELs and NIOSH IDLH values.

50f3 11/5/2008 11:43 AM



[CSC:NENG{020 International Chemical Safety Cards (WHO/IPCS/IL..

S

International Chemical Safety Cards

CADMIUM

ICSC: 0020

ICSC# 0020

Atomic mass: 112.4

1 fngiiure for :
gcc?ff}gaﬂonaf saraty and Heafth

Cd

ana .Sﬁe;ial po@der. NO

CAS#  7440-43-9

IRTECS # EU9800000

UN# 2570 _

[EC#  048-002-00-0 }

April 22, 2003 Validated ! st |
TYPES OF | ] FIRST AID/ |

- HAzZARD/ | ACTEENATARDS'  pREVENTION | FIREFIGHTING |
EXPOSURE | | | \

F Iammable in powder form and
i 'spontaneomly combustible in
! FIRE \!pyrophoric form. Gives off
lirritating or toxic fimes (or
lzases) in a fire.

iNO open ﬂames NO sparks and |Dry S

'NO smoking. NO comact with  loth=F agents.
lheat or acid(s).

i |
|

| '|Fincty dispersed partlcles form
{EXPLOSION uem)loswe mixtures in air.

I |

|
i
i
}
1 e —-—_-__._-_.__.__'—-_.—i
\Prevent deposition of dust; closec | \
Isystern. dust explosion-proof ‘g
lelectrical equipment and lighting. | ST
! P — = - |

M

| 1‘;"2’\ LL T CASES CONSULT A

'PREVENT DISPERSION OF \ |
EXPOSURE IDUST! AVOID ALL CONTACT! D% =
R - g T oo T Refer .
§ 3 i I.‘] -=s]i alr, Tes I
| INHALATION Cough. Sore throar. :]I;:;tilc;);l;aust or breathing e comtion l
i . . _—#—M
o [Prot tive gloves. jiémeove coutaminated e :
SKIN e ' [j2 i and then wash skip with
E o at.e:r and soap.
— : e o B S e ith plen ofwater
‘ [Redness. Pain, 'Safery Eoggles or eye protccuon !' s r\l:izl\:r’r:ﬁtﬁes (tgemove L
By BE
| SEYES in coml?lnatlon with breathing ;LC‘_“ Lact lenses if easily p0551ble)
i Prmectmn. s ke to a doctor.
. K o M———f
—_— [ . . i . ical mcntlon
[ i in. Di .‘Rf, 1. Refer for med
; JINGESTION Abdominal pain. Diarrhoea. |Do not eat., drml.., or smnkc durm U

Headache. Nausea. Vomiting.

i

| SPILLAGE DISPOSAL |

lEvacuate danger area! Personal
iprotection: chemical protection suit
sincluding self~contained breathing
|apparatus. Remove all ignition sources.
!Sweep spilled substance into
icontainers. Carefully collect remainder,
[then remove to safe place.

1of3

oxidants acids, food and feedstuffs

B BN
STORAGE !P Acfg AGING & LABELLITG
p under iner ' 2 le packaging; P
’Flreproof Dry Keep under inert gas [Alm ot V- 'n’l;l;iika:gel T]:;cd og;.Ed
Separated from igntion sources, breakemt>1e packas

ontainer. Do not ransport \
*unbre;i1-‘:"-'ﬂ"t vie ¢

iwnh fo f:" and feedstufis. !i
'NGLE:_ E ‘i
{ (T~ syTE Py atel

iN SYTI'II'-'-"“" \

11/5/2008 11:43 ;



ICSC:NENG0020 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cdc.gov/niosh/ipcsneng/neng0020.itml

% ' [ IR: 45-26-48/23/25-62-63-68-50/53 |
‘ i 'S: 53-45-60-61
iUN Hmrd Class 6 l

SEE IMPORTANT lNPURMA'I‘ION ON BACK . 1

! Prepared m the context of cooperation becween the International Programme on Chemical Safety & the
-1CSC: 0020 Cotarmssion of the Europenn Commmurakes (C) IPCS CEC 1994, Mo madifications ta the Iniernational version have
i been made excep! 10 add the OSHA PELs, NIOSH RELs and NIOSH IDLH vahes.

Internatmnal Chemlcal Safety Cards

C ADMIUM I1CSC: 0020
| PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: '
| SOFT BLUE-WHITE METAL LUMPS OR The substance can be absorbed into the body by

! : GREY POWDER. MALLEABLE. TURNS inhalation of its aerosol and by ingestion.

| BRI'ITLE ON EXPOSURE TC 80°C AND

', I i TARNISHES ON EXPOSURE TO MOIST AIR. INHALATION RISK:

! : A barmiful concertration of airborne particles can

! M PHYSICAL DANGERS: be reached quickly when dispersed, especially if

Dust explosion possible if in powder or granular powdered.

| P form, mixed with air.

E¥FFECTS OF SHORT-TERM EXPOSURE:

‘ 0 CHEMICAL DANGERS: The fume is irritating to the respiratory tract
! Reacts with acids forming flammable/explosive  Inhalation of fume may cause hung cedema (see

R gas (hydrogen - see I[CSC0001). Dust reacts with Notes). Inhalation of fumes may cause metal fume
cxidants, hydrogen azide, zinc, selenium or fever. The effects may be delayed. Medical

1 T tellurium , 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:
N {Respirable fraction) Lungs may be affected by repeated or prolonged
0.002 mg/m® as TWA A2 (suspected human exposure to dust particles. The substance may
T carcinogen); BEI issued (ACGIH 2003). have effecs on the kidneys , resuliing in kidney
| MAK: skin absorption (H}); impairment This substance is carcinogenic to
l Carcinogen category: 1; Germ cell mutagen humans.
D . group: 3A;
(DFG 2004).
A OSHA PEL*: 1910.1027 TWA 0.003 mg/m3
| *Note: The PEL applies to ali Cadmium
T % compounds {as Cd).
i NIQOSH REL*: Ca See Appendix A *Note: The
A * ' REL applies to ali Cadmium compounds (as Cd).

4 ; N]OSH IDLH: Ca 9 m.,rm {as Cd) See: IDLH

! | INDEX

! i |

| : Bmhng pomt: 765°C Solubility in water: none

PHYSICAL i Melting point: 321°C Auio-ignition termperature: {cadmium metal dust)
PROPERTIES | Density: 8.6 250°C
glcm’

IL‘VVIRONMENTAL f

? DATA @

] NOTES

20f3 11/5/2008 11:43 AM



ICSC:NEN

. . el
G0020 International Chemical Safety Cards (WHO/IPCS/LL... mp:ﬂwww.cdc.gowmoshhpcs“ﬂng’neﬂgﬂo-u-h'ml

I
iReacts violently with fire extinguishing agents such as water, foam.carbon dioxideand halons. Depending on the degree et l
iexposure, periodic medical examination is indicated. The symptoms of lung oedema often do not become manifest lm_ﬂll aDo ,
|few hours have passed and they are aggravated by physical effort. Rest and medical observation are mere_fore essential. \
‘NOT take working clothes home. Cadmium also exists in a pyrophoric form (EC No. 048-011-00-X), which bears the

‘additional EU labelling symbol F, R phrase 17, and S phrases 7/8 and 43. UN numbers and packing group will vary
laccording to the physical form of the substance.

) _ -

|

|

 ICSC: 0020 CADMIUM ¥
B

{

[ T m = ADDITIONAL INFORMATION

' F
} I
v

(C)VIPCS, CEC, 1994

Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
IMPORTANT iresponsible for the use which might be made of this information. This card contains the C?”f::t;z VIEWS
LEGAL  |of the IPCS Peer Review Committee and may not reflect in all cases all the detailed require e with the
NOTICE: included in national legislation on the subject. The user should verify cornpliance of the cards Wi,
: relevant legislation in the country of use. The only modifications made to produce the U.S. version 1s
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values,

3 0f3
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[CSC:NENG0072 Infernatiopal Chemical Safety Cards (WHO/IPCS/IL... hitp://www .cdc.gov/niosh/ipcsneng/neng0072. hitml

International Chemical Safety Cards

SELENIUM ICSC: 0072

ﬂ‘& \\ Natiornal Institte for
‘f I:? “ ‘Qc-:upatfonar Savewr and Health
UNEP
Se
i (powder)
ICSC# 0072
ICAS# 7782492
iIRTECS # VS7700000
EC# 034-001-00-2
iApril 26, 1993 Validated
" TYPES OF | |
: {  ACUTE HAZARDS/ FIRST AID/
' VE ’ ‘
EHX*;ZARDO SUR‘;E | svmrToMs SR ERTOR FIRE FIGHTING
: FIRE B Conil_wsuble lee;oﬂ" 1rr1faﬁng }NO open flames. NO E:c;t;t.:;v\;lgwowder AFFF foam. catbon
dar toxm furnes (or gases) in a fire. deanrs L _j[&ggdgﬁ@gqmr B
“Risk of fire and explosion on [
‘ EXPLOSION icontact w1th onudants . L N s N - N
\ PREVENT DISPERSION OF !
EXPOSURE , _ DUSTISTRICTHYGENE! _\
:Imtanon of TOsE. Cough. |Vent11anon, local exhaust, or lFresh air, rest. Refer for medical
J |Dizziness. Headache. Laboured  |breathing protection. attention.
s INHALATION Fbreathmg. Nausea. Sore throat.
: Vomiting. Weakness. Symptoms
__ maybedelayed(seeNotes). | . . .\ o .
[ y ;rl“{?:dness. Skin burns. Pain. Protective gloves. Protective ‘Rinse skin with plenty of water or
‘_ SKIN |Discolouration. clothing. ishower. Refer for medical
' atiention. Remove and isolate
| | _ ‘ 3 ~ lcontaminated clothes.
i Redness. Pain. Blurred vision.  [Safety spectacles or eye |First rinse with plenty of water
EVES iprotection in combination with ifor several mimres (remove
i | }breathing protection. «contact lenses if easily possible).
i i ithen take fo a doctor. !
: iMeraliic aste. Diarrhoea. Chills. ‘Do not eat, drink, or smoke duﬁEiRinse mouth. Induce vomitinghh!
b, ‘Fever. (Further see Inhalation).  jwork. l(OMLY IN CONSCIOUS
 “INGESTION | IPERSONS!). Refr for medical
i w 1 i ) iattention. 1 i
j SPILLAGE DISPOSAL B STORAGE [PACKAGING & LABELLING
Do NOT wash away into sewer. Sweep F:reproof Separated from strong Airtight. Do not ransport with food and
jspilled substance into containers; if oxidants, strong acids, food and feedstufis. :
|appropriate, moisten first to prevent feedstuffs Dry. T symbol

idusting. Carefully collect remainder, : R: 23/25-33-33

ithen remove to safe place. Personal | S: 1/2-20/21-28-45-61
iprotection: P3 filter respirator for toxic |
ipartictes. {

10f3 11/5/2008 11:43 AM
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[CSC:NENG0072 International Chemical Safety Cards (WHO/TPCS/IL... hitp://ww.cdc. gov/niosh/ipcsneng/nengd072 biml

; SEE IMPORTANT INFORMATION ON BACK .
Prepared m the context of cooperation between the Imernationa] Programme on Chermeal Safety & the

. .
ICSC: 0072 Commssion of the European Communites (C) IPCS CEC 1994, No modifications o the Inigrmatianal version have
‘ been made except to add the OSHA PELs, NIDSH RELs and NIOSH [DLH vahes.

International Chemical Safety Cards

i : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
i | ODOURLESS SOLID IN VARIOUS FORMS.  The substance can be absorbed into the body by
. DARK RED-BROWN TO BLUISH-BLACK  inhalation, fhrough the skin and by ingesuon-
/ . AMORPHOUS SOLID OR RED
‘ I ' TRANSPARENT CRYSTALS OR METALLIC INHALATION RISK:
| GREY TO BLACK CRYSTALS. Evaporation at 20°C is negligible; a harmiul
M concentration of airborne particles can, however,
! PHYSICAL DANGERS: be reached quickly when dispersed. :
P i
! EFFECTS OF SHORT-TERM EXPOSURE:
o | CHEMICAL DANGERS: The substance is irrimting to the eyes and the
i Upon heating, toxic fumes are formed. Reacts  respiratory tract Inhalafion of dust may Cause
) R : violently with oxidants strong acids Reacts lung oedema (see Notes). I.rﬂa?lauon. of f;llgcfmay .
} withwater at S0°C forming flammable/explosive cause symptoms of asphyxiation, chills ever -
T ! gas (hydrogen - see ICSC0001) and selenious  and bronchitis. "The effects may be delayed.
i acids. Reacts with incandescence on gentle
A heating with phosphorous and metals such as EFFECTS OF LONG-TERM OR
nickel, zinc, sodium, potassium, platinum. REPEATED EXPOSURE: )
N i Repeated or prolonged contact with skin may
OCCUPATIONAL EXPOSURE LIMITS: cause dermatitis. The substance may have eff&:ntfl
T TLV: 0.2 mg/m* as TWA (ACGIH 2004). on the respiratory tract, gstroin.tesunal tract, ‘
MAK: (Inhalabie fraction) (.05 mg/m? skin , resulting i 11 nausea, vomiting co“g"_'"
| Peak limitation category: [1{4); Carcinogen vellowish skin discolouration, 1085 of nails,
D caiegory: 3B; Pregnancy risk group: C; garlic breath and bad teeth.
(DFG 2004).
A OSHA PEL* TWA 0.2 mg/m® *Note: The PEL
also applies to other selenium compounds {as :
T Se) except Selenium hexafluoride.
NIOSH REL*: TWA 0.2 mg/m® *Note: The REL
A also applies 1o other selenium compounds (as
Se) except Seleniwm hexafluoride.

| NIOSH IDLH: 1 mg/m® (as Se) See: 7782492

| Boiling point: 685°C Solubility in water:

; P;ggi:lg;[lés | Melting point: 170-217°C none

: Relative density (water = 1): 4.8 Vapour pressurez. Pa at 20°C: 0.1
ENVIRONMENTAL |

i NOTES . = "

iDo NOT take working clothes homer.m

L . ) ADDITIONAL INFORMATION Iy —
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|

| ICSC: 0072
i

SELENIUM

(C)IPCS, CEC, 1954

IMPORTANT
LEGAL
NOTICE:

fNeither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the TPCS is
responsible for the use which might be made of this information. This card contains the collective views
{of the TPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
included in national legislation on the subject. The user should verify compliance of the cards with the
irelevant legislation in the country of use. The only modifications made to produce the U.S. version is
inctusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values,

3 of3
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International Chemical Safety Cards

ICSC: 0052
: i ( "} £ om “‘éi | o’“ﬁ?ﬂfﬁ;ﬁéfﬁfm and Heatth
w L 9o
UNEP
Lead metal
Plumbum
Pb
(powder)
ICSC# 0052
iICAS# 7439-92-1
RTECS # QF7525000
-August 10, 2002 Validated S
| TYPES OF | N
| . ACUTE HAZARDS/ . ! FIRST AID/
. HAZARD/ | | PREVENTION [GHTING
! EXPOSURE ! SYMPTOMS - F]RE,F;._ B
= — — —r——— Sl R e P . = o= T ——
: [Not combustible. Gives off |in case of fire in ﬂmo sw'_rmo\dmg.s.
FIRE 'irritating or toxic fumes (or use appropriate extinguishing

gases) ina fire. i

media.

[Finely dispersed parucles form

EXPLOSION Fexp]oswe mixtures in air. sysiem, dust explosion-proof

I I . . . __ . . leledmEaleq

Prevent deposition of dust; closed ’r—

{electrical equipment and lighting.

‘ 'See EFFECTS OF LONG-TERM [PREVENT DISPERSION OF

EXPOSURE [OR REPEATED EXPOSURE. ![DUST! AVOID EXPOSURE OF
! " Hn . == _ (PREGNANT) WOMEN! i e y i .
i b3 t
| INHALATION [Local exhaust or breathing {Fresh air, res
! |]promctlon . i
[Protective gloves Ramo\re conmﬂnnated clothes

*SKIN 'Rinse and therr wash skin with
i - _ _ ‘ rwater and soap-
‘ : Safety spectacles. fFlrst rinse with plenty of water
| | ‘ ' for several mirutes (remove
I .EYES ' i | ~ontact lenses if easily possible).

| | ithen ke to & doctor.

! Abdominal pain. Nausea. |Do not eat, dnnk, or smoke during E?mse mouth. ¢ iive plenty of | g
1 sINGESTION Vomiting work. Wash hands before eating, water to dripk . Refer for medica \
o =" - J jattention. .
! SP]LLAGE DISPOSAL STORAGE PACKAG]NG & LABELLING i

‘Sweep spilled substance into
lcontziners; if appropriate, moisten first
'to prevent dusting. Carefully collect
remainder. then remove to safe place,
Do NOT let this chemical enter the
renvironment. Personal protection: P3
iﬁiter resplrator for toxic partu:lcs

1of3

“[Separated from food and Fedsudls |

incompatible materiats See Chemical
Dangers.

B
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ICSC:NENG0052 Internadonal Chemical Safety Cards (WHO/TPCS/IL.... http://www.cde.gov/niosh/ipesneng/neng0052. himl

SEE IMPORTANT INFORMATION ON BACK

i Prepared in the context of cooperation between the Interational Programme on Chemucal Safety & the
'ICSC: 0052 Conenissum of the European Communities (C) [PCS CEC 1994, No modilicanons to the Imemational version have |
' been made except 1o add the OSHA PELs, NIOSH RELs and MIOSH lDLH values |

Internatmnal Chemical Safety Cards

LEAD ICSC: 0052

- PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
. BLUISH-WHITE OR SILVERY-GREY SOLID  The substance can be absorbed into the body by
N VARIOUS FORMS. TURNS TARNISHED  inhalation and by ingestion.
' ON EXPOSURE TO AIR.
! i INHALATION RISK:
: PHYSICAL DANGERS: A harmful concentration of airbome particles can
M ¢ Dust explosion possible if in powder or granular be reached quickly when dispersed. especially if
! form, mixed with air. powdered.
P !
i CHEMICAL DANGERS: EFFECTS OF SHORT-TERM EXPOSURE:
0 ' On heating, toxic fimes are formed. Reacts with
; oxidants. Reacts with hot concentrated nitric
R E acid, boiling concentrated hydrochioric acid and EFFECTS OF LONG-TERM OR
: sulfuric acid. Atacked by pure water and by REPEATED EXPOSURE:
T : weak organic acids in the presence of oxygen.  The substance may have effects on the blood
bone marrow central nervous system peripheral
A { OCCUPATIONAL EXPOSURE LIMITS: pervous system kidneys , resulting in anaemia,
I TLV: 0.05 mg/m® as TWA A3 (confirmmed animal encephalopathy (e.g., convulsions), peripheral
N ' carcinogen with unknown relevance to humans); nerve disease, abdominal cramps and kidney
1 BET issued (ACGIH 2004). ilopairment, Causes loxicity to buman
T | MAK: reproduction or development. This substance is
i Carcinogen category: 2; Germ cell mutagen probably carcinogenic to humans. fast track
group: 3A; change Oct 06 - IARC 2A. !
D (DFG 2008).
: EUOEL: as TWA 0.13 mg/m’ (EU 2002).
A | OSHA PEL*: 1910.1025 TWA 0.050 mgym’ See
| Appendix € *Note: The PEL also applies to
T - other lead compounds (as Pb} -- see Appendix C.
NIOSH REL*: TWA 0.050 mg/m® See Appendix
A I'C *Note: The REL also applies to other lead
. compounds {as Pb) -- see Appendix C.
| NIOSH IDLH: 100 mg/m’ (as Pb) See: 7439921 .
| ! I
|
PHYSICAL | Bculmg pomt' 1740°C Density: 11.34 gfcn?
PROPERT[ES \ Me]tmg point 327.5°C Solubility in water: none
{ ENVIRONMENTAL | rBloaccumulanon of ﬂns chemical may occur in plants and in mammals It is strongly
.advized that this substance does not enter the environment.
DATA
‘ N O TE S
iDependlnu on the degree of emosme penodm medical examination is suggested Do NOT take worklng clothes home Card
!has been partly updated in April 2005. See section Occupational Exposure Limits. Card has been partly updated in October !
2006 see section Occupanonal Exposure Limits, Effects ]_ong Tem Exposure

2of3 11/5/2008 11:44 AM
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ADDITIONAL INFORMATION
|

e |
"ICSC: 0052 LEAD (

| (CYIPCS, CEC, 1994

.. ———

INeither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or ﬂ?e IPQS 15 |

l IMPORTANT jresponsible for the vse which migit be made of this information. This card conr,a:ins the cc')llecuve views 1

i LEGAL I()f the TPCS Peer Review Committee and may not reflect in all cases all the t.ietm]ed reqmre;f:fm e
NOTICE: included in national legislation on the subject. The user should verify compliance of the cards with |

: relevant legislation in the country of use. The only modifications made to produce the U.S. version is

|
B _ ‘iinc_:lusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. *___;
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International Chemical Safety Cards

MERCURY ICSC: 0056
g‘"‘\ “4 = Nzdromat insiitete for !
{ “} ¢ A Occupations! Safety and Heatth
L A1 '
UNEP
= Quicksilver
I Liquid silver
i Hg
ICSC# 0056
'CAS#  7439-97-6
RTECS # OV4550000
IUN # 2809
EC# 080-001-00-0
April 22, 2004 Vahdated ) )
TYP o, o I
HAZI?:RCI))I; ,FACUTE HAZARDS! |  procoioon | FIRST AID/
| SYMPTOMS FIGHTING
' EXPOSURE | | | FIRE FIGH
! Riot combustible, Gives ofF L [in case of fire in the surroundings:
FIRE umtatmg or toxic furnes (or fuse appropriate extinguishing
; |szases) inafire. | m N i !medla ) _
iRisk of fire and cxp]osmn ! |in case of fire: kccp dnn:m etc..
EXPLOSION | icool by spraying with water.
, | STRICT HYGIENE! AVOID  {IN ALL CASES CONSULT A
: i EXPOSURE OF (PREGNANT) (DOCTOR!
' EXPOSURE | WOMEN! AVOID EXPOSURE
i z JOF ADOLESCENTS AND |
B _[CHILDREN
l ‘I;‘abdommal pain. Cough. leocal exhaust or breathing [Fresh air, rest. Amﬁmal
. iDiarrhoea. Shormess of breath.  |protection. :resp1rauon if indicated. Refer for
i DHALSON ,Vommng Fever or elevated body !medlca] attention,
E - itemperalme . T = _ !
i IMAY BE ABSORBED' Redness IProtectlve gloves. Protecnve ‘?Remove comaminated clothes.
*SKIN Ielothing, IRins and then wash skin with
! ; twater and soap. Refer for
| i l - . [medlcal attention. }
( I |Face shield, or eye protection in  |First rinse with plcnty of water
| EYES lcombination with breathing ifor several minutes {remove
; ! ‘pmteciion. jcontact lenses if easily possible),
; ) “nilin : . r i Ithen take to a doctor. ]
} . Do not eat. drmk, or smoke dunng {Refer for medical attennon
lJetat g1 l ) __ twork. Wash hands before eating. 5
; SPHJL}}_G_E DISPOSAL | STORAGE PACKAGING & L@_ELLmG i
LEvaalcuate danger area in case of a large Prowsmn to contain effluent from fire  ;Special material. Do not transport with
ispill! Consult an expert! Ventilation. |extinguishing. Separated from food and food and feedstuffs.
iCollect leaking and spilled liquid in gfeedsmﬁ”s Well closed. IT symbol
? |

1of3
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isealable non-metallic containers as far IN symbol

ias possible. Do NOT wash away into iR; 23-33-50/53

isewer, Do NOT let this chemical enter 1S 1 12-7-45-60-61

;ithe environment. Chemical protection I 1UN Hazard Class: 8

;suit including self~contained breathing [UN Packding Group: o \
iapparatus. | | " . S

: _ SEE IMPORTANT INFORMATION ON BACK

: ; ; y hemmal Safety & (he

Prepared in the comext of cooperation between the Intmations] Programme nC o] version have
{ICSC: 0056 Cormrusson of the Evropean Commurstes (C) IPCS CEC 1994, No modificaons te the [nternationa’
: been made except 10 add the OSHA PELs, NIOSH RELs and NIOSH TDLH vahies.

International Chemical Safety Cards

h

MERCURY 1csc:100576 |

- s o es I
i 1 " PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: . body b ;
| ODOURLESS, HEAVY AND MOBILE The substance can be absorbed into he BAZY B
M | SILVERY LIQUID METAL. inbalation of its vapoir and trough the ST,
also as a vapour!
P | PHYSICAL DANGERS: 1
| | INHALATION RISK: I ;
0 I A harmful contamination of the air can ft?]i
| CHEMICAL DANGERS: reached very quickly on evaporation o T
R i Upon heating, toxic fumes are formed. Reacts substance at 20°C. i
violently with ammonia and halogens causing fire .
T | and explosion hazard. Attacks aluminiumand ~ EFFECTS OF SHORT-TERM Expg;ﬁ‘f;in [
many other metals forming amalgams. The substance is irritating to the skin. The \
A of the vapours T2y cause pnemmmhsr;n_al ‘
| OCCUPATIONAL EXPOSURE LIMITS:  substance may cause efects on ﬁl%_ Cets maybe |
N TLV: 0.025 mg/nr® as TWA (skin) A4 BEI issued nervous systemgndiidneys. The effect FoVa2
(ACGIH 2004). delayed. Mediczal observation1sndl |
MAK: 0.1 mg/m? Sh !
T Peak limitation category: 1I(8) Carcinogen EFFECTS OF L.ONG-TERM OR :
+ category: 3B REPEATED E XPOSURE: el
| (DFG 2003). The substance rraay have effects on the certe.
D 3 idneys , resulting in irrimbility,
OSHA PELY: C 0.1 mg/m nervous system }<idneys . d memo \
. 3 .. emotional instak> i 1ity; tremor, mental 20d EMOTY
NIOSH REL: Hg Vapor: TWA 0.05 mg/m” skin ; 5. Danger of H
A ! 3 disturbances, spsech disorder 2 : I
E‘ Other: C 0.1 mg"m‘ skin cumulative effecz15. Ani]‘[]ﬂ] tests show that this !
T | NIOSH IDLH: 10 mg/m’ (as Hg) See: 7439976  substance possi 1213’ causes toxic effects upon ||
human reproducs£#On. =
A | e e
Boiling point 357°C Vapour pressure> —dpa *_‘g’-)'?:fz_oi%? 6.93 \
Melting point: -39°C Relative vapour~ density {atr = 1/ & -7 i
ngig#ﬁ Relative density (water = 1): 13.5 Relative densits” of the vapour/air-riixtare at \
Solubility in water: 20°C (air=1): 1-009
none

lENVIRONMENT AL IThe substance is very toxic i aquatic organisms: ‘-In—the foo& chai;. £ roportant to humans
i DATA bigaccumulation takes place, specifically in fish.

—= — o R

L - bRt
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iDepending on the degree of exposure, periodic medical examination is indicated. No odour warning if toxic concentrations
1are present. Do NOT ke working clothes home.
3 Transport Emergency Card: TEC (R)-80GCS-II+11I |

ADDITIONAL INFORMATION
- e e

- ICSC: 0056 MERCURY

! (CYIPCS, CEC, 1794 j

1

{'Neiﬂhar NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the [PCS is
iresponsible for the use which might be made of this information. This card contains the collective views

& LE: g;tNT iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
' NOTICE: included in national legislation op the subject. The user should verify compliance of the cards with the

irelevant 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.
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International Chemical Safety Cards

ARSENIC

ICSC: 0013

sanal insiftute fo

|
% ({’ \“‘\h ahfmp.afmnaf Safety andHeaffh \
S i |
:[ Grey arsenic
| As
{ Atomic mass: 74.9
ICSC# 0013
{CAS # 7440-38-2
IRTECS # CGQ525000 ‘
UN# 1558 i
EC# 033-001-00-X i
!October 18, 1999 Validated I - . -
Al (e iy g I —— i
TYPES OF | | FIRST AID/ \
- HAZARD, | ACUISHAZARDS! | pREvENTION | pIRE FIGHTING
. EXPOSURE | ; - \
i)
| Combustible, Gives off imiating INO open flames. NO contact with [Pow dcféwa‘g; spray, 1081,
j FIRE lor toxic fures (or gases) in a fire. jsrong oxidizers. NO contact with (carb¢ Bk
! ) f s , Ihot surfaces. o — ==
o éﬁjswkof fire and explosion is Prevent deposmon of dust; closed ||
i islight when exposed to hot :system, dust explosion-proof !
i  EXPLOSION surfaces or flames in the form of |electrical equipment and lighting, .I }
| fine powder or dust. . 3 -
1 o = R - '________,___._._—-—*——*-—"_"
ONSULT A \
l PREVENT DISPERSION OF | i Ax“rlé e |
| EXPOSURE DUST! AVOID ALL CONTACT! DO
[ AVOID EXPOSURE OF q
! A ~ {(PREGNANT) WOMEN! , =
ICough. Sore throat. Shortness of |Closed system and ventilation. " Fre sk :tl;rorl;?;yAbr:ln:;:led Refer |
[ . 1 38 wa bk
i INHALATION ‘brear.h. Weakness. See Ingestion, 1;6.:“ nte dicol amention, E
————— e —— = . — ' lothes.
‘ : 3 pens CHove comamlnatcd c
- lRedness. g;t;i;trlrve gloves. Protective :;’{ o e skin with plenty of water or \
5 i - :rl.u*'-' e
—— ' : fwater
i |Redness. Face shield or eye protectionin |} Eirst A\ﬁ;\:;tl}:u?:n(?’efmve
. g : = :
i "EYES | .ccr)::s;g%t:ﬂr;w;&dff - ‘T_ ::_.—mxut lenses if easily possible),
| | P P - hlr .53 iake o 8 doctor. o }
| take to 8 gOC, e
' PR e eee— —_ Ccmeee  — . -e - — e e - mltl
[ Abdominal pain. Diarrhoea. ,]Do not eat, drmk, or smoke dunnv Frixs ;f?‘ﬁ'&ﬂégg;gg%s ne k
Nausea. Vomiting. Burning work, Wash hands before eating, | €* 1™~ ONS!). Refer for medical
*INGESTION  sensation in the throat and chest. Pt
l IShock or collapse. , |a‘l e aion.
| ‘Unconsciousness. | | R LR -—c—:
S e TABELLING
L SPILLAGE DISPOSAL IP AC e mGl‘NG & LABELL

k= STORAGE
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iEvacuate danger area! Sweep spilled Separated from strong oxidants, acids, !Do not transport with food and
P Sp 1 ng p

'substance into sealable containers. thalogens, food and feedsuffs. Well Heedstuffs.
jCarefully collect remainder, then iclosed. Marine pollutant.
iremove to safe place. Chemical I'T symbol
;protection suit including self-contained | IN symbol
ibreathing apparatus. Do NOT let this | {R: 23/25-50/53

; S: 1/2-20/21-28-45-60-61

i UN Hazard Class: 6.1

‘ _ ‘UN Packing Group: 11
SEE IMPORTANT INFORMATION ON BACE{

chermica] emter the environment.

|
:
[

Prepared m the context of cooperation between the International Prograrmme on Chemucal Safety & Lhe
i ICSC: 0013 Commussion of the Europtan Cormmunmies (C) IPCS CEC 1984, No modifications to the [memationa) version have
d bean made except to 2dd the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

International Chemical Safety Cards

ARSENIC ICSC: 0013
PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
ODOURLESS, BRITTLE, GREY, METALLIC- ‘The substance can be absorbed into the body by

LOOKING CRYSTALS. inhalation of its aerosol and by ingestion.
1
PHYSICAL DANGERS: INHALATION RISK:
M Evaporation at 20°C is negligible; a harmful
‘ concentration of airborne particles can, however,
P : CHEMICAL DANGERS: be reached quickly, when dispersed.

Upon heating, toxic finnes are formed. Reacts
0 violently with strong oxidants and halogens, EFFECTS OF SHORT-TERM EXPOSURE:
causing fire and explosion hazard. Reacts with ~ The substance is irritating to the eyes the skin and
R acids to produce the respiratory tract, The substance may cause
effects on the gastrointestinal ract
T OCCUPATIONAL EXPOSURE LIMITS: cardiovascular system central nervous system
A

OSHA PEL: 1910.1018 TWA 0.010 mg/m’ kidneys , resulting in severe gastroenteritis, loss

. 3 . of fluid, and electrolytes, cardiac disorders
NIOSH REL: Ca € 0.002 mg/ar’ 15-minute See shock convulsions and kidney impairment

Appendix A 3 Exposure above the OEL may result in death. The
N NIOSH IDLH: Ca 5 mg/m” (as As) See: 7440382 ¢ ffects may be delayed. Medical observation is
TLV: 0.01 mg/m® as TWA Al (confirmed human ;;.qi-acedq ‘
T carcinogen); BE! issued (ACGIH 2004).
MAK: EFFECTS OF LONG-TERM OR
Carcinogen category: 1, Germ cell mitagen REPEATED EXPOSURE:
D 1 %lr) ‘?3230%4) Repeated or }:Jr.olonged contact with skin may
cause dermatitis. The substance may have effects
A i on the mucous membranes, skin, peripherat
nervous system liver bone marrow , resulting in
T pigmentation disorders, hyperkeratosis,
, perforation of nasal septum, neuropathy, liver
A ; impairment apaemia This substance is

carcinogenic to humans. Animal tests show that
this substance possibly causes toxicity to human
reproduction or development. ]

| Sublimation point: 613°C Solubility in water:

| PHYSICAL .
? PROPERTIES ‘Densrt}. 5.7 none

' gfem?
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ubstance

{The substance is toxic to aquatic organisms. It is strongly advised that this S
idoes not enter the envirorment,

I
'ENVIRONMENTAL
" DATA

NOTES L -
ble i aure, f expostre, periodic
fic arsenic compoumds,
Arsine (ICSC 0222).

61GT5-II

1 The substance is combustible but no flash point is available in literature, Depending on the degree Of
‘medical examination is suggested. Do NOT take working clothes home. Refer also to cards for spect
e.g., Arsenic pentoxide (ICSC 0377), Arsenic trichloride (ICSC 0221), Arsenic trioxide (ICSC 0378),
Transport Emergency Card: TEC_(R)T

1

l | | ADDITIONAL INFORMATION |

. e R SR ——— S
ARSENIC

ICSC: 0013
(C)IPCS, CEC, 1994 =
f [Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IP(.:S“T:

| IMPORTANT responsible for the use which might be made of this information. This card conm_llnsdﬁle ?:i):;(::;t: W
LEGAL |of the IPCS Peer Review Committee and may not reflect in all cases all the detaile f:flg ~ards with the

NOTICE: | ncluded innational legislation on the subject. The user should verify corpliance 0 on is
* irelevant legislation in the country of use. The only modifications made to produce the U.S. vers]

ifnclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. T

11/5/2008 11:44 Alv
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International Chemical Safety Cards

CHROMIUM ICSC: 0029

&b \ LETN atrosaf fnstiute for
('BVE AN -J _Qmwﬂanar Sarety and Health
S O

UNEP |
Chrome
Cr
Atomic mass: 52.0
) (powder)
HCSC# 0029
'CAS#  7440-47-3
RTECS # GB4200000
iOctober 27, 2004 Validated
I ] q :
TYPESOF |\ cUTE HAZARDS/ - | FIRST AID/
i VENTION
g | SYMPTOMS | S0 Dl | FIREFIGHTING
’ - ICombushble under spec1ﬁc - [‘\Io open ﬂames if in powder 7 -In case ¢ of firc i in the SU]’TOlmdl};g_S_
FIRE iconditions. form. ;use appropriate extinguishing
| ' imedia.
: (e deposition of dust: closed
"EXPLOSION i |system, dust explosion-proof
| _ o ~___ nelectrical equipment and lighting. | .
[PREVENT DISPERSION OF
 EXPOSURE \ wlf it )
iCough lbocal exhaust or breathmg Fresh air, rest.
I -INHALATION i | ;protcc_t;on |
. ‘ [Protective gloves. |Remove contaminated clothes.
; *SKIN E J IRinse skin with plenty of water or
T - N L | - showe1
jﬁ Redness. :Safety gogg]es {First rinse with plenty of water
WEVES | ifor several minutes (remove
J » ! «contact lenses if easily possible),
I f ithen take to a doctor.
. ‘gDo not eat, drink. or smoke during |Rinse mouth. T

|*INGESTION | _ o |
; SP]LLAGE DISPOSAL STORAGE - IPi&g@GING & LABELLING
‘Sweep spilled substance into ;‘
contaipers; if appropriate, moisten first | :
to prevent dusting, Personal protection: ! !
ur2 ﬁ]ter resplrator for harmful part: cles. g
j ) - SEE IMPORTANT INFORMATION ON BACK - - -
i Prepared in the comex of cooperauen between the Intemnatunal Prograrmre on Chensical Sufety & the
i ICSC: 0029 Commission of the European Communuties (C) 1PCS CEC 1994, No modifications to the Intemavonal version have
. been made exceft to add the OSHA PELs, NIOSH RELs snd NIOSH IDLH vahes.
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International Chemical Safety Cards

C ICSC: 0029
“ 1 | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: \
. GREY POWDER
M
| PHYSICAL DANGERS: INHALATION RISK: : '.
; . articles can
P : Dust explosion possible if in powder or granular A harmful concentr ation ogizlr:rz?de i '
| : form, mixed with air, be reached quickly when Q15p ’
I '
O | XPOSURE:
' CHEMICAL DANGERS: EFFECTS OF SH-OITT—E::)TtEﬂm eyesandthe
R  Chromium is a catalytic substance and may cause May cause mechanical It :
i reaction in contact with many organic and respiratory ract.
T | inorganic substances , causing fire and explosion
 bazard. EFFECTS OF LONGI‘]T&I}M OR
A ! REPEATED EXPOSURE:
| { OCCUPATIONAL EXPOSURE LIMITS:
N ! TLV: (as Cr metal, Cr(Ill) compounds) 0.5
i | mg/n? as TWA A4 (ACGIH 2004). .
T ; MAK not established. \l
OSHA PEL*: TWA | mg/m’ See Appendix C '
*Note: The PEL also applies to insoluble
D i chromium salts.
I NIOSH REL: TWA 0.5 mtg,frn3 See Appendix C ‘.
A { NIOSH IDLH: 250 mg/m’ (as Cr) See: 7440473 \
P
'[ i Boiling point: 2642°C Solubility in vwatei:
‘ PHYSICAL J‘Meltingpoint: 1900°C none
l PROPERTIES | Density: 7.15
| Ig/cmi . . R . = [ . L. e = :
ENVIRONMENTAL .
DATA . e e e
—_— - - — .- - . LI G e m e e em e = - t i ieas 4 e e e m—— — —— = = = — - -l .i
| NOTES B \
R — . Y ——— Bl . AN N o : oxide.
élTl:le surface of the chromium particles is oxidized to chromium(IMjoxide in air. See ICSC 1 533 Chromium(ID i
i . . 5 . . e E
{_ S ~ ADDITIONAL INFORMATION T PR
e =y = = ]
'ICSC: 0029 :
: (C) IPCS, CEC, 1994 e —_r----A—’]
e e s —c I : — e PCS |
‘Neither NIOSH, the CEC ar the IPCS nor any person acting on behalf < £ TNIOSH, the C i

sard contains the collective views

E IMPORTANT Eresponsible for the use which might be made of this information. This & she detailed requirements

jof the IPCS Peer Review Committee and may not reflect in all cases al'l s the cards with the

Nl(’fﬁ‘é; lincluded in national legislation on the subject. The user should verify & ﬂmp:ﬁ:i?:;e U.;. versionis |
* irelevant legislation in the country of use. The only modifications macie  ® P ;
|inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. NSRS
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