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EXECUTIVE SUMMARY

New Empire Building Corp. has enrolled in the New York City Voluntary Cleanup Program
(NYC VCP) to investigate and remediate a 5,000-square foot site located at 4907-4909 4™
Avenue in Brooklyn, New York. A remedial investigation (RI) was performed to compile and
evaluate data and information necessary to develop this Remedial Action Work Plan (RAWP).
The remedial action described in this document provides for the protection of public health and
the environment consistent with the intended property use, complies with applicable
environmental standards, criteria and guidance and conforms with applicable laws and

regulations.
Site Location and Current Usage

The Site is located at 4907-4909 4™ Avenue in the Sunset Park section of Brooklyn, New
York and is identified as Block 783 and Lot 6 on the New York City Tax Map. Figure 1 shows
the Site location. The Site is 5,000-square feet and is bounded by 4n Avenue, followed by a 3-
story mixed use building to the north, a 2-story church to the south, a 4-story apartment building
to the east, and a 4-story mixed use building to the west. A map of the site boundary is shown in

Figure 2. Currently, the Site is vacant and contains one 3-story commercial building containing

three units.
Summary of Proposed Redevelopment Plan

The proposed future use of the Site will consist of renovating the current building to
become a 7-story residential building. Layout of the proposed site development is presented in
Figure 3. The current zoning designation is R7A residential zoning with a C2-4 commercial

overlay.

The proposed use is consistent with existing zoning for the property. The proposed
redevelopment for the property will be for residential use. The cellar floor will be set to a depth
of approximately 9’ below grade surface (bgs) with the foundation and footings approximately 2’
below the cellar floor. There is an elevator pit proposed with a final depth of 5° below the cellar

floor. The roof will be at an elevation of approximately 139’ and will house the elevator



mechanical room. The current cellar is approximately 40’ by 90 and is projected to be backfilled
to a final dimension of 40’ by 70°. The projected uses for the renovated cellar will be for access
to utilities, trash compactor room, bicycle parking, a community facility and the elevator pit. The
existing building will be expanded to include four additional floors in the renovation. There will
be approximately 15,367 square feet of residential living space. There are approximately 25
apartments projected. The current building encompasses approximately 70% of the footprint of
the site. The remaining area of the site will be used for site access and minimal parking. The Site

will be capped with either concrete or asphalt.

The only excavation proposed at the property will be in the cellar. New Empire Building
Corp. will be excavating soils to install additional footings, building supports and an area where

they will install an elevator pit. Figure 8 shows a visual depiction of the excavation.

Summary of the Remedy

The proposed remedial action achieves protection of public health and the environment for
the intended use of the property. The proposed remedial action achieves all of the remedial
action objectives established for the project and addresses applicable standards, criterion, and
guidance; is effective in both the short-term and long-term and reduces mobility, toxicity and
volume of contaminants; is cost effective and implementable; and uses standards methods that

are well established in the industry.
The proposed remedial action will consist of:

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

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

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

carbon compounds.
3. Establishment of Restricted Residential Use (Track 2) Soil Cleanup Objectives (SCOs).

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

outs and marking & staking excavation areas;



10.

11.

12.

13.

14.

Excavation and removal of soil/fill exceeding SCOs. Soils in existing cellar will be
excavated to install additional footings, building supports and an area to install an

elevator pit. Approximately 358.6 cubic yards of soil will be removed from the Site.

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

Installation of a vapor barrier in the areas of the foundation where cuts and repairs will

be performed and/or where new sub-grade walls will be constructed

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

remedy with respect to attainment of SCOs.

Import of materials to be used for backfill and cover in compliance with this plan and in

accordance with applicable laws and regulations.

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 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 describes all Engineering and Institutional Controls to be implemented

at the Site.



15. 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.

16. The property will continue to be registered with an E-Designation by the NYC Buildings
Department due to the 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 (718) 508-2970.

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
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Air Monitoring Plan or CAMP. Results will be regularly reported to the NYC Office of
Environmental Remediation. This cleanup plan also has a plan to address any unforeseen

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

Odor, Dust and Noise Control. This cleanup plan includes actions for odor and dust
control. These actions are designed to prevent off-Site odor and dust nuisances and include 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 Theresa Burkard (516) 933-0655 (ext. 14)
or NYC Office of Environmental Remediation Project Manager Alysha Alfieri (212) 676-0459.

Quality Assurance. This cleanup plan requires that evidence be provided to illustrate that
all cleanup work required under the plan has been completed properly. This evidence will be
summarized in the final report, called the Remedial Action Report. This report will be submitted

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

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

frequent inspection.

Hours of Operation. The hours for operation of cleanup will comply with the NYC
Department of Buildings construction code requirements or according to specific variances
issued by that agency. For this cleanup project, the hours of operation are 7am — 6PM Monday
Through Friday.

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

project documents can be viewed.

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

complaints. If you have any complaints, you can call the facility Project Manager Benny Zhao at
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(718) 439-4688 and the NYC Office of Environmental Remediation Project Manager Alysha
Alfieri at (212) 676-0459 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; () 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 Brooklyn Public Library, 431 6 Avenue, Brooklyn, NY 11215.

Long-Term Site Management. If long-term protection after the cleanup is required, the
property owner will be required to comply with an ongoing Site Management Plan that calls for
continued inspection of protective controls, such as Site covers. The Site Management Plan is
evaluated and approved by the NYC Office of Environmental Remediation. Requirements that
the property owner must comply with are defined in the 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.

REMEDIAL ACTION WORK PLAN

1.0 SITE BACKGROUND

New Empire Building Corp. has enrolled in the New York City Voluntary Cleanup Program
(NYC VCP) to investigate and remediate a property located at 4907-4909 4™ Avenue in the
Sunset Park section of Brooklyn, New York (the “Site”’). A Remedial Investigation (RI) was



performed to compile and evaluate data and information necessary to develop this Remedial
Action Work Plan (RAWP) in a manner that will render the Site protective of public health and
the environment consistent with the contemplated end use. This RAWP establishes remedial
action objectives, provides a remedial alternatives analysis that includes consideration of a
permanent cleanup, and provides a description of the selected remedial action. The remedial
action described in this document provides for the protection of public health and the
environment, complies with applicable environmental standards, criteria and guidance and

applicable laws and regulations.

1.1 SITE LOCATION AND CURRENT USAGE

The Site is located at 4907-4909 4u Avenue in the Sunset Park section in Brooklyn, New
York and is identified as Block 783 and Lot 6 on the New York City Tax Map. Figure 1 shows
the Site location. The Site is 5,000-square feet and is bounded by 4n Avenue, followed by a 3-
story mixed use building to the north, a 2-story church to the south, a 4-story apartment building
to the east, and a 4-story mixed use building to the west. A map of the site boundary is shown in
Figure 2. Currently, the Site is vacant and contains one 3-story commercial building containing

three units.

1.2 PROPOSED REDEVELOPMENT PLAN

The proposed future use of the Site will consist of renovating the current building to
become a 7-story residential building. Layout of the proposed site development is presented in
Figure 3. The current zoning designation is R7A residential zoning with a C2-4 commercial

overlay. The proposed use is consistent with existing zoning for the property.

The proposed redevelopment for the property will be for residential use. The cellar floor
will be set to a depth of approximately 9’ below grade surface (bgs) with the foundation and
footings approximately 2’ below the cellar floor. There is an elevator pit proposed with a final
depth of 5’ below the cellar floor. The roof will be at an elevation of approximately 139° and will
house the elevator mechanical room. The current cellar is approximately 40’ by 90 and is
projected to be backfilled to a final dimension of 40’ by 70’. The projected uses for the renovated

cellar would be for access to utilities, trash compactor room, bicycle parking, a community

10



facility and the elevator pit. The existing building will be expanded to include four additional
floors in the renovation. There will be approximately 15,367 square feet of residential living
space. There are approximately 25 apartments projected. The current building encompasses
approximately 70% of the footprint of the site. The remaining area of the site will be used for site

access and minimal parking. The Site will be capped with either concrete or asphalt.

The only excavation proposed at the property will be in the cellar. New Empire Building
Corp. will be excavating soils to install additional footings, building supports and an area where

they will install an elevator pit.

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 at 4907-4909 4m Avenue in the Sunset Park section of Brooklyn. The
surrounding area is predominantly mixed use properties with commercial storefronts and
residential housing on the remaining floors. The site is zoned R7A residential with a C2-4

commercial overlay.

There is one sensitive receptor within a 500-foot radius. St. Andrew’s Community DCC a

day care center at 4917 4m Avenue, Brooklyn, is located 79 feet south of the Site.

1.4 REMEDIAL INVESTIGATION

A remedial investigation was performed and the results are documented in a companion
document called “Remedial Investigation Report, 4907-4909 4™ Avenue, Brooklyn NY”, dated
May 2014 (RIR).

Summary of Past Uses of Site and Areas of Concern

A Phase I Environmental Site Assessment (Phase I) was completed by Advanced Cleanup
Technologies (ACT) and dated April 18", 2013. The most recent usage of the property was for
commercial businesses. As of April 2", 2013 the site was occupied by a tire repair shop, a
music/art studio and a sewing business. The Phase I identified the site as having an E-

designation.
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The AOCs identified for this site include:

1. Areas adjacent to the compressors with minor staining.

2. Area adjacent to an out of service freight elevator.

Summary of the Work Performed under the Remedial Investigation

New Empire Builder Corp. performed the following scope of work:

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

structures, buildings, etc.);

2. Installed seven soil borings across the entire project Site, and collected fourteen soil

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

3. Attempted to install one groundwater monitoring well. Sub-surface conditions

provided for difficult drilling with refusal encountered at 38 feet depths;

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

chemical analysis.

Summary of Environmental Findings

1.

2.

The elevation of the site is approximately 76 ft. above sea level.
Groundwater was not encountered during this investigation.

Groundwater flow beneath the Site is believed to be from east to west toward the New

York Harbor.
Bedrock was not encountered during this investigation.

The stratigraphy of the site, from the surface down, consists of grayish-black to yellowish

brown silty, fine sand mixed with gravel.

Laboratory results were compared to NYSDEC Unrestricted Use Soil Cleanup
Objectives, Restricted Residential Use Soil Cleanup Objectives and Commercial Soil
Cleanup Objectives (SCOs) as presented in 6NYCRR Part 375-6.8 and CP51. Soil/fill

samples showed trace concentrations of VOC’s including acetone, ethylbenzene, toluene
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and xylenes. None of VOCs exceeded Unrestricted Use SCOs. Soil/fill samples showed
no detectable concentrations of SVOC’s, PCB’s or pesticides in any of the fourteen soil
samples. Four metals including nickel (max. of 63.3 nug/kg), lead (max. of 124 pg/kg),
zinc (max. of 261 pg/kg) and copper (max. of 50.6 pg/kg) were detected above
Unrestricted Use Soil Cleanup Objectives (UUSCQO’s) in three of the shallow soil
samples. No metals exceeded Restricted Residential Use SCOs. Overall the soil quality

is unremarkable and not indicative of any disposal condition.
7. No groundwater samples were collected during the RI.

8. Soil vapor samples collected during the RI showed all four samples contained low levels
of petroleum related and chlorinated VOCs. Most compounds were detected at
concentrations less than 20 pg/m’. Concentrations of petroleum-related VOCs (BTEX)
ranged from 15 pg/m’to 112.2 pg/m’. Overall, the highest reported concentrations were
for toluene (max. of 60.8 pg/m’). The chlorinated VOC, Tetrachloroethylene (PCE), was
identified in three of the four-soil vapor samples at a maximum concentration of 40.6
ng/m’. PCE concentrations are below the monitoring level ranges established within the
NYSDOH Final Guidance on Soil Vapor Intrusion. Trichloroethylene, 1,1,1-

Trichloroethane and carbon tetrachloride were not detected in any soil vapor samples.

For more detailed results, consult the RIR. Based on an evaluation of the data and
information from the RIR and this RAWP, disposal of significant amounts of hazardous waste is

not suspected at this site.

2.0 REMEDIAL ACTION OBJECTIVES

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

Soil
e Prevent direct contact with contaminated soil.

* Prevent exposure to contaminants volatilizing from contaminated soil.
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* Prevent migration of contaminants that would result in groundwater or surface water

contamination.

Groundwater

» Groundwater was not encountered to depths of 38 feet and groundwater samples were
not obtained.

Soil Vapor

» Prevent migration of soil vapor into dwelling and other occupied structures

3.0 REMEDIAL ALTERNATIVES ANALYSIS

The goal of the remedy selection process is to select a remedy that is protective of human
health and the environment, taking into consideration the current, intended and reasonable
anticipated future use of the property. The following is a detailed description of the Track 1 and
Track 2 alternative analysis and remedy selection to address impacted soil at the Site.

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:

* Protection of human health and the environment;

* Compliance with SCGs;

¢ Short-term effectiveness and impacts;

* Long-term effectiveness and permanence;

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

* Implementability;

* Cost effectiveness;

* Community Acceptance;

e Land use; and

* Sustainability.
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The following is a detailed description of the alternative analysis and remedy selection to
address impacted media at the Site. As required, a minimum of two remedial alternatives

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

Alternative 1 involves:
1. Establishment of Unrestricted Use (Trackl) Soil Cleanup Objectives (SCOs);

2. Removal of all soil/fill exceeding Track 1 Unrestricted Use SCOs and confirmation that
Track 1 has been achieved with post-excavation endpoint sampling. 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 the 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;
3. No Engineering or Institutional Controls are required for a Track 1 cleanup.
Alternative 2 involves:
1. Establishment of Restricted Residential Use (Track 2) Soil Cleanup Objectives (SCOs);

2. Excavation and removal of all soil/fill exceeding Track 2 Restricted Residential SCOs
and confirmation that Track 2 has been achieved with post-excavation end-point

sampling;

3. Installation of a vapor barrier in the areas of the foundation where cuts and repairs will

be performed and/or where new sub-grade walls will be constructed;

4. 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;

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

intended; and
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6. 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
contaminated soil/fill exceeding Track 1 SCOs and groundwater protection standards, thus
eliminating potential for 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 and by ensuring that remaining soil/fill on-Site meets Track 2
Restricted Residential Use SCOs, as well as by placement of Institutional and Engineering
controls, including a composite cover system, vapor barrier and the interior application of a
waterproofing sealant on the new cellar floor, walls and existing sub-grade side walls where the
existing slab will be restored. The composite cover system would prevent direct contact with any
remaining on-Site soil/fill. The vapor barrier and waterproofing will prevent any gasses or
liquids beneath the cellar floor and walls from entering the basement. Implementing Institutional
Controls including a Site Management Plan and continued registration as an E-designation

property would ensure that the composite cover system remains intact and protective.

For both Alternatives, potential exposure to contaminated soils during construction would be

minimized by implementing a Construction Health and Safety Plan, an approved Soil/Materials
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Management Plan and Community Air Monitoring Plan (CAMP). Potential contact with
contaminated groundwater is not likely and is not anticipated to be encountered during

construction.

3.2. BALANCING CRITERIA

Compliance with Standards, Criteria and Guidance (SCGs)

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

standards, criteria and guidance.

Alternative 1 would achieve compliance with the remedial goals, SCGs and RAOs for soil
through removal of soil to achieve Track 1 Unrestricted Use SCOs and groundwater protection

standards. There were no soil vapors detected above guidance values during the investigation.

Alternative 2 would achieve compliance with the remedial goals, SCGs and RAOs for soil
through removal of soil to meet Track 2 Restricted Residential Use SCOs. A Site Management

Plan would ensure that these controls remained protective for the long term.

For both Alternatives, focused attention on means and methods employed during the
remedial action would ensure that handling and management of contaminated material would be

in compliance with applicable SCGs.

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.
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Both Alternatives 1 and 2 have similar short-term effectiveness during their respective
implementations, as each requires excavation of historic fill material. Both Alternatives would
result in short-term dust generation impacts associated with excavation, handling, load out of
materials, and truck traffic. Short term impacts could potentially be higher for Alternative 1 if
excavation of greater amounts of historic fill material is encountered below the excavation depth

of the proposed building.

Both Alternatives would employ appropriate measures to prevent short term impacts,
including a Construction Health and Safety Plan (CHASP) and a Community Air Monitoring
Plan (CAMP) during all on-Site soil disturbance activities and would minimize the release of
contaminants into the environment. Both alternatives provide short term effectiveness in
protecting the surrounding community by decreasing the risk of contact with on-Site

contaminants.

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.

Alternative 2 would provide long-term effectiveness by removing most on-Site
contamination and attaining Track 2 Restricted Residential Use SCOs; establishing Engineering

Controls including a composite cover system across the Site, a vapor barrier beneath the cellar
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slab and along the cellar walls and a waterproof sealant on the interior of the cellar floor and
walls; establishing Institutional Controls to ensure long-term management including use
restrictions, a Site Management Plan and maintaining continued registration as an E-designated

property to memorialize these controls for the long term.
Reduction of toxicity, mobility, or volume of contaminated material

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

reduce of total volume of contaminated media.

Alternative 1 would permanently eliminate the toxicity, mobility, and volume of

contaminants from on-Site soil by removing all soil in excess of Track 1 Unrestricted Use SCOs.

Alternative 2 would remove some of the historic fill at the Site that would permanently
eliminate its toxicity, mobility, and the volume of contaminants, and any remaining on-Site soil
beneath the new building would meet Track 2 Residential Use SCOs. Alternative 1 would

eliminate a greater total mass of contaminants on-Site.
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. Both alternatives utilize standard methods that are commonly available and routinely
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applied by the industry. 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.

Since new building requires excavation for footings to a depth of 9 feet over 90 % of the Site,
the soil removal costs associated with Alternative 1 would be greater than costs associated with
Alternative 2. If additional soil/fill with analytes above Track 1 Unrestricted Use SCOs remains
after excavation for the new building, long-term costs for Alternative 2 would likely be higher

than Alternative 1 based on implementation of a Site Management Plan as part of Alternative 2.

Community Acceptance

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

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

Based on the overall goals of the remedial program and initial permitting associated with the
proposed site development, no adverse community opinion is anticipated for either alternative.
Both remedial actions provide for protection of public health and the environment and minimize
potential contaminant exposures. This RAWP will be subject to a public review under the NYC
VCP and will provide the opportunity for detailed public input on the remedial alternatives and
the selected remedy. This public comment will be considered by OER prior to approval of this
plan. The Citizen Participation Plan for the project is provided in Attachment C.

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
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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 renovation and 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 2 Restricted Residential Use SCOs, which is
appropriate for its planned residential use. Improvements in the current environmental condition
of the property achieved by both alternatives are also consistent with the City’s goals for cleanup
of contaminated land and bringing such properties into productive reuse. Both alternatives are

equally protective of natural resources and cultural resources.
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.

The remedial plan would take into consideration the shortest trucking routes during off-Site
disposal of historic fill and other soils, which would reduce greenhouse gas emissions and
conserve energy used to fuel trucks. To the extent practicable, energy efficient building
materials, appliances, and equipment will be utilized to complete the development. 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 C.
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4.0 REMEDIAL ACTION

4.1 SUMMARY OF PREFERRED REMEDIAL ACTION

The preferred remedial action alternative is the Track 2 Alternative. The preferred remedial
action alternative achieves protection of public health and the environment for the intended use
of the property. The preferred remedial action alternative will achieve all of the remedial action
objectives established for the project and addresses applicable SCGs. The preferred remedial
action alternative is effective in both the short-term and long-term and reduces mobility, toxicity
and volume of contaminants. The preferred remedial action alternative is cost effective and

implementable and uses standards methods that are well established in the industry.
The proposed remedial action will consist of:

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

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

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

carbon compounds.
3. Establishment of Restricted Residential Use (Track 2) Soil Cleanup Objectives (SCOs).

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

and marking & staking excavation areas;

5. Excavation and removal of soil/fill exceeding SCOs. Soils in existing cellar will be
excavated to install additional footings, building supports and an area to install an

elevator pit. Approximately 358.6 cubic yards of soil will be removed from the Site.

6. 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;

7. 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;

8. Transportation and off-Site disposal of all soil/fill material at permitted facilities in
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10.

11.

12.

13.

14.

15.

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;

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

remedy with respect to attainment of SCOs.

Import of materials to be used for backfill and cover in compliance with this plan and in

accordance with applicable laws and regulations.

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 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 describes all Engineering and Institutional Controls to be implemented

at the Site.

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.

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.
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4.2 SOIL CLEANUP OBJECTIVES AND SOIL/FILL
MANAGEMENT

Track 2 Restricted Residential Soil Cleanup Objectives ( SCOs) are proposed for this

project.

Discrete contaminant sources (such as hotspots) identified during the remedial action will be
identified by GPS or surveyed. This information will be provided in the Remedial Action Report.
Soil and materials management on-Site and off-Site, including excavation, handling and
disposal, will be conducted in accordance with the Soil/Materials Management Plan contained in

Appendix 3.

Estimated Soil/Fill Removal Quantities

Approximately 358.6 cubic yards of soil will be removed from the Site. Disposal facilities
will be reported to OER when they are identified and prior to the start of remedial action. A letter
of acceptance from each disposal facility will include the facility name, city, state, material

disposed and the total quantities disposed. See figure 3 for redevelopment plan details.

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
include VOCs, SVOC, pesticides, PCBs and metals according to analytical methods described
below. For comparison to Track 2 Restricted Residential SCOs, analytes will only include

metals.

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:

24



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

sidewall sample biased in the direction of surface runoff.
2. For excavations 20 to 300 feet in perimeter:

- For surface removals, one sample from the top of each sidewall for every 30
linear feet of sidewall and one sample from the excavation bottom for every 900

square feet of bottom area.

«  For subsurface removals, one sample from each sidewall for every 30 linear feet
of sidewall and one sample from the excavation bottom for every 900 square feet

of bottom area.

3. For sampling of volatile organics, bottom samples should be taken within 24 hours of
excavation, and should be taken from the zero to six-inch interval at the excavation floor.

Samples taken after 24 hours should be taken at six to twelve inches.

4. For contaminated soil removal, post remediation soil samples for laboratory analysis
should be taken immediately after contaminated soil removal. If the excavation is enlarged

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

Post-remediation end-point sample locations and depth will be biased towards the areas and
depths of highest contamination identified during previous sampling episodes unless field
indicators such as field instrument measurements or visual contamination identified during the
remedial action indicate that other locations and depths may be more heavily contaminated. In
all cases, post-remediation samples should be biased toward locations and depths of the highest

expected contamination.

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 / Confirmation samples will be analyzed for compounds and

elements as described above utilizing the following methodology:

Soil analytical methods will include:
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* Volatile organic compounds by EPA Method 8260;

* Semi-volatile organic compounds by EPA Method 8270;
* Target Analyte List metals; and

* Pesticides/PCBs by EPA Method 8081/8082.

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

will be performed.

Quality Assurance/Quality Control

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 degrees Celcius.

Dedicated disposable sampling materials will be used for the
collection of endpoint samples, eliminating the need to prepare field equipment (rinsate) blanks.
However, if non-disposable equipment is used, (stainless steel scoop, etc.) field rinsate blanks

will be prepared at the rate of 1 for every eight samples collected. Decontamination of non-
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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

The estimated quantity of soil to be imported into the Site for backfill and cover soil is
approximately 150 cubic yards. Import of soils onto the Site will be performed in conformance
with the Soil/Materials Management Plan in Appendix 3. There will be no reuse of contaminated

soils on-site.

4.3 ENGINEERING CONTROLS

The excavation required for the proposed Site development is expected to achieve Track
2 Restricted Residential Use SCOs. In the event Track 2 SCO’s can be achieved, engineering
controls will be required to address residual contamination at the Site. The composite cover
system, vapor barrier and waterproofing installed as part of the new construction will act as

Engineering Controls. If Track 1 Unrestricted Use SCOs are achieved, ECs won’t be required.
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Composite Cover System

As part of new development, the entire property will be covered by an engineered
permanent cover system. This cover system will be comprised of a 6 inch thick concrete-building
slab beneath the area of the proposed renovated building and asphalt/concrete pavement beneath

portions of the Site not covered by the renovated building. (See figure 3 for details).

The composite cover system would serve as 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. Maintenance of this composite cover system will be described in the Site Management

Plan in the RAR.

Vapor Barrier / Waterproofing

Soil vapor concentrations at the Site do not currently indicate the potential for vapor
intrusion. Therefore, a vapor barrier is not required as an engineering control for this Site.
However, in order to protect the Site from potential future off-site impacts resulting in elevated
soil vapor concentrations on-site, OER recommends the installation of a vapor barrier as part of
development in the areas of the foundation where cuts and repairs will be performed and/or
where new sub-grade walls will be constructed. In addition to the vapor barrier, the interior
application of a waterproofing sealant on the new cellar floor, walls and existing sub-grade side

walls will be used.

4.4 INSTITUTIONAL CONTROLS

Institutional Controls (IC) have been incorporated 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 will be implemented

under a site-specific Site Management Plan (SMP) that will be included in the RAR.

Institutional Controls for this remedial action are:
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* 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 ICs 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 maintenance, inspection, 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 at a frequency to be

determine by OER in the SMP and will comply with RCNY §43-1407(1)(3).

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

materials;

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

for its intended use;

e 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 the last phase of remediation and begins with the approval of the
Remedial Action Report and issuance of the Notice of Completion (NOC) for the Remedial
Action. The Site Management Plan (SMP) describes appropriate methods and procedures to
ensure implementation of all ECs and ICs that are required by 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

29



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.

4.6 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

The objective of the qualitative exposure assessment is to identify potential receptors and
pathways for human exposure to the contaminants of concern (COC) that are present at, or
migrating from, the Site. The identification of exposure pathways describes the route that the
COC takes to travel from the source to the receptor. An identified pathway indicates that the

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

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.
Known and Potential Sources
Soil:

* Metals including nickel, lead, zinc and copper were detected above Unrestricted Use

Soil Cleanup Objectives (UUSCO’s), but well below Restricted Residential Use SCOs.

Soil Vapor:

* Soil vapor samples contained low levels of petroleum related and chlorinated VOCs well

below guidance values.

Nature, Extent, Fate and Transport of Contaminants

Soil/fill samples showed trace concentrations of VOC’s including acetone, ethylbenzene,

toluene and xylenes. None of the VOCs exceeded their respective SCOs. Soil/fill samples
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showed no detectable concentrations of SVOC’s, PCB’s or pesticides in any of the fourteen soil
samples. Metals including nickel, lead, zinc and copper were detected slightly above
Unrestricted Use Soil Cleanup Objectives (UUSCO’s) in shallow soil samples. No metals
exceeded Restricted Residential Use SCOs. No groundwater samples were collected during the
RI due the refusal encountered at about 38 feet. Soil vapor samples showed low levels of

petroleum related and chlorinated VOCs well below guidance values.

Potential Routes of Exposure

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

the body:

* Ingestion of water, fill, or soil;
* Inhalation of vapors and particulates; and

* Dermal contact with water, fill, soil, or building materials

Existence of Human Health Exposure

Current Conditions: The Site is occupied by a three-story building. Exposure to fill is
unlikely because the Site is capped with a concrete cover and a 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. As the site is currently

capped, accumulation of soil vapor can pose an exposure threat
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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, all excavated soil in excess
of Track 2 SCOs will be removed. The Site will be fully capped, limiting potential direct
exposure to soil and groundwater remaining in place. The Site is served by a public water supply,
and groundwater is not used at the Site for potable supply. There are no plausible off-Site
pathways for ingestion, inhalation, or dermal exposure to contaminants derived from the Site

under future conditions.
Receptor Populations

On-Site Receptors — The Site is currently developed with one building: a vacant 3-story

commercial building. Current potential on-site receptors are Site representatives, visitors
granted access to the property, 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
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5. Schools (up to .25 mile) — existing and future

Overall Human Health Exposure Assessment

There are potential complete exposure pathways for the current site condition. There is a
potential complete exposure pathway that requires mitigation during implementation of the
remedy. There is no complete exposure pathway under future conditions after the site is
developed. This assessment takes into consideration the reasonably anticipated use of the site,
which includes a residential structure and site-wide surface cover cap. Potential post-construction
use of groundwater is not considered an option because groundwater in this area of New York
City is not used as a potable water source. There are no surface waters in close proximity to the

Site that could be impacted or threatened.

Based upon this analysis, 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 Site-

Specific SCOs will have been removed.

5.0 REMEDIAL ACTION MANAGEMENT

5.1 PROJECT ORGANIZATION AND OVERSIGHT

The Professional Engineer (PE) and Qualified Environmental Professionals (QEP) for this

project are Andrew Levenbaum and Paul Stewart, Respectively.

5.2 SITE SECURITY

Site access will be controlled by a steel construction fence and gated entryway.
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5.3 WORK HOURS

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

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

5.4 CONSTRUCTION HEALTH AND SAFETY PLAN

The Health and Safety Plan is included in Appendix 4. The Site Safety Coordinator will be
Yisong Yang. Remedial work performed under this RAWP will be in full compliance with
applicable health and safety laws and regulations, including Site and OSHA worker safety
requirements and HAZWOPER requirements. Confined space entry, if any, will comply with
OSHA requirements and industry standards and will address potential risks. The parties
performing the remedial construction work will ensure that performance of work is in
compliance with the HASP and applicable laws and regulations. The HASP pertains to remedial

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

All field personnel involved in remedial activities will participate in training required under
29 CFR 1910.120, 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
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.
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5.5 COMMUNITY AIR MONITORING PLAN

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

borings or monitoring wells.

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

VOC Monitoring, Response Levels, and Actions

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

* [f 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
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15-minute average, work activities will be temporarily halted and monitoring continued.
If the total organic vapor level readily decreases (per instantaneous readings) below 5
ppm over background, work activities will resume with continued monitoring.

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

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

will be shutdown.

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

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

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind

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

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

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

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

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

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

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

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,
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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

Dewatering is not anticipated at the Site. The extent of the excavation for the cellar will be 5
feet below street level and groundwater is believed to be more than 73 feet below ground

surface.

Equipment and Material Staging

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

laws and regulations.

Stabilized Construction Entrance

Steps will be taken to ensure that trucks departing the site will not track soil, fill or debris
off-Site. Such actions may include use of cleaned asphalt or concrete 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.
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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.

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
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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
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
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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
on local roads for trucks leaving the site is to head northeast on 4th Avenue to 15th Street, taking

the first left onto 3rd avenue to merge onto the [-278 Interstate.

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
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inspection station as necessary. In addition, all investigation and remediation derived waste will

be appropriately disposed.

5.10 REPORTING AND RECORD KEEPING

Daily Reports

Daily reports providing a general summary of activities for each day of active remedial work
will be emailed to the OER Project Manager by the end of the following day. Those reports will

include:

* Project number and statement of the activities and an update of progress made and

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

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

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

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

will be included as an Appendix in the Remedial Action Report.

Record Keeping and Photo-Documentation

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.
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Representative photographs will be taken of the Site prior to any remedial activities and during
major remedial activities to illustrate remedial program elements and contaminant source areas.
Photographs will be submitted at the completion of the project in the RAR in digital format (i.e.
jpeg files).

5.11 COMPLAINT MANAGEMENT

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

resolve any problems.

5.12 DEVIATIONS FROM THE REMEDIAL ACTION WORK PLAN

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

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

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

and the environment.

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;
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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.

Reports and supporting material will be submitted in digital form.
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Remedial Action Report Certification
The following certification will appear in front of the Executive Summary of the Remedial

Action Report. The certification will include the following statements:

I, Andrew R. Levenbaum, am currently a professional engineer licensed by the State of New York. I had
primary direct responsibility for implementation of the remedial program for the 4907-4909 4" Avenue, Brooklyn,
NY Site number 14EHAZ405K.

I, Paul P. Stewart, am a qualified Environmental Professional. I had primary direct responsibility for
implementation remedial program for the 4907-4909 4™ Avenue, Brooklyn, NY Site number 14EHAZ405K.

1 certify that the OER-approved Remedial Action Work Plan dated June 2014 and Stipulations in a letter dated
month day, year; if any were implemented and that all requirements in those documents have been substantively
complied with. I certify that contaminated soil, fill, liquids or other material from the property were taken to

facilities licensed to accept this material in full compliance with applicable laws and regulations.
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7.0 SCHEDULE

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

OER. Currently, a 4 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 4
Demobilization 9 1
Submit Remedial Action Report 10 4

46



FIGURE 1
SITE LOCATION
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Locational Diagram
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FIGURE 2
SITE DIAGRAM
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FIGURE 3
REDEVELOPMENT PLANS
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FIGURE 4
SAMPLING DIAGRAM
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FIGURE 5
SAMPLING EXCEEDANCE DIAGRAM
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FIGURE 6
VAPOR BARRIER SPECIFICATIONS
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VAPORBLOCK® PLUS™ vBp20

Under-Slab Vapor / Gas Barrier

RAVEN

INDUSTRIES

-

Product Description

VaporBlock® Plus™ 20 is a seven-layer co-extruded barrier made
from state-of-the-art polyethylene and EVOH resins to provide
unmatched impact strength as well as superior resistance to gas
and moisture transmission. VaporBlock® Plus™ 20 is a highly
resilient underslab / vertical wall barrier designed to restrict
naturally occurring gases such as radon and/or methane from
migrating through the ground and concrete slab. VaporBlock®
Plus™ 20 is more than 100 times less permeable than typical
high-performance polyethylene vapor retarders against Methane,
Radon and other harmful VOCs.

VaporBlock® Plus™ 20 is one of the most effective underslab

gas barriers in the building industry today far exceeding ASTM
E-1745 (Plastic Water Vapor Retarders Used in Contact with Soil or
Granular Fill Under Concrete Slabs) Class A, B and C requirements.
Available in a 20 (Class A) mil thicknesses designed to meet the
most stringent requirements. VaporBlock® Plus™ 20 is produced
within the strict guidelines of our IS0 9001:2008 Certified
Management System.

Product Use

VaporBlock® Plus™ 20 resists gas and moisture migration into the
building envelop when properly installed to provide protection
from toxic/harmful chemicals. It can be installed as part of a
passive or active control system extending across the entire
building including floors, walls and crawl spaces. When installed
as a passive system it is recommended to also include a ventilated
system with sump(s) that could be converted to an active control
system with properly designed ventilation fans.

VaporBlock® Plus™ 20 works to protect your flooring and
other moisture-sensitive furnishings in the building’s interior
from moisture and water vapor migration, greatly reducing
condensation, mold and degradation.

Size & Packaging

VaporBlock® Plus™ 20 is available in 10" x 150" rolls to maximize
coverage. Allrolls are folded on heavy-duty cores for ease in
handling and installation. Other custom sizes with factory welded
seams are available based on minimum volume requirements.
Installation instructions and ASTM E-1745 classifications
accompany each roll.

Under-Slab Vapor/Gas Retarder

Product Part #
VaporBIOCK PIUS 20 .......ocveerreerrierriresseesseesiessssssssssssanees VBP 20
APPLICATIONS

Radon Barrier Under-Slab Vapor Retarder
Methane Barrier

VOC Barrier

Foundation Wall Vapor Retarder

VaporBlock’ Plus’

UNDERSLAB VAPOR RETARDER / GAS BARRIER

© 2012 RAVEN INDUSTRIES INC.  All rights reserved.




ISO 9001:2008

CERTIFIED MANAGEMENT SYSTEM

VAPORBLOCK® PLUS" veP20

Under-Slab Vapor / Gas Barrier

VAPORBLOCK PLUS 20

APPEARANCE White/Gold
THICKNESS, NOMINAL 20 mil 0.51 mm
WEIGHT 102 Ibs/MSF 498 g/m?
CLASSIFICATION ASTM E 1745 CLASSA B&C
TENSILE STRENGTH ASTM E 154
LBF/IN (N/cm) Section 9 58 Ibf 102 N
AVERAGE MD & TD (NEW MATERIAL) (D-882)
IMPACT RESISTANCE ASTM D 1709 2600 g
Maximum Use TEMPERATURE 180° F 82°C
Minimum USE TEMPERATURE -70° F -57° C
ASTM E 154
PERMEANCE Section 7 0.0098 Perms 0.0064 Perms
(NEW MATERIAL) ASTM E 96 grains/(ft*-hr-in-Hg) g/(24hr-m?mm Hg)
Procedure B
ASTM E 154
g‘:;;': L Section 8, E96 0.0079 0.0052
Section 11, E96 0.0079 0.0052
(SAME MEASUREMENT AS ABOVE PERMEAN(E) Section 12. E96 0.0097 0.0064
Section 13, E96 0.0113 0.0074
WVIR ASTM E 96 0.0040 0.0028
Procedure B grains/hr-ft2 gm/hr-m?
Rapon DirrusioN COEFFIECIENT K124/02/95 <1.1x 10" m?s
< 1.7 x 10" m?de atm
METHANE PERMEANCE ASTM D 1434 0.32 GTR (Gas Transmission Rate)

ml/m?D-ATM

VaporBlock® Plus™ Placement

All instructions on architectural or structural drawings should be reviewed and followed.
Detailed installation instructions accompany each roll of VaporBlock® Plus™ and can also be located on our website.
ASTM E-1643 also provides general installation information for vapor retarders.

Vaporslock Plus

NDERSLAB VAPOR RETARDER / GAS BARRIER

VaporBlock® Plus™ is a seven-layer co-extruded barrier made using high
quality virgin-grade polyethylene and EVOH resins to provide unmatched
impact strength as well as superior resistance to gas and moisture
transmission.

Note: To the best of our knowledge, unless otherwise stated, these are typical property values and are intended as
guides only, not as specification limits. Chemical resistance, odor transmission, longevity as well as other performance
criteria is not implied or given and actual testing must be performed for applicability in specific applications and/or
conditions. RAVEN INDUSTRIES MAKES NO WARRANTIES AS TO THE FITNESS FOR A SPECIFIC USE OR
MERCHANTABILITY OF PRODUCTS REFERRED TO, no guarantee of satisfactory results from reliance upon
contained information or recommendations and disclaims all liability for resulting loss or damage. Limited Warranty
available at www.RavenEFD.com

Toll Free: 800-635-3456
Email: efdsales@ravenind.com

www.ravenefd.com
1/11 EFD 1125

Engineered Films Division

P.0. Box 5107

Sioux Falls, SD 57117-5107

Ph: (605) 335-0174 - Fx: (605) 331-0333

RAVEN

INDUSTRIES

Scan QR Code to download
current technical data sheets
via the Raven website.




FIGURE 7
WATERPROOF SEALANT SPECIFICATIONS
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MASONRY WA

ERPROOFING

DESCRIPTION: Water-based acrylic paint for waterproofing interior basement
walls and exterior masonry; low odor and low VOC.

Typical Uses:
v Basement walls v Retaining walls
v Above & Below Grade v Foundations

v Bird baths & pre-cast fixtures v Concrete & Cinder Blocks

v Brick & Stucco walls

Important: Read all directions thoroughly. Recommended: Wear gloves and
safety glasses.

SURFACE PREP*: New concrete must have cured for a minimum of 30 days.
The surface should be clean, sound and free of dirt, dust, oil, wax and grease.
DampLock may be used on painted surfaces to improve water resistance;
however, surface must be bare concrete for waterproofing.
Cleaning: Remove mold/mildew with a solution of 1 part bleach, 3 parts
water. Rinse and let dry. Remove efflorescence with a wire brush and
solution of 1 part muriatic acid, 9 parts water. Neutralize acid with a
solution of baking soda and water (i.e., 1 Ib. baking soda, 5 gallons of
water). Rinse thoroughly: let dry.

Repairs: Repair surface breaks around wall/floor joints and patch cracks
with fast-setting hydraulic cement or concrete crack filler, using trowel to
smooth patch to surrounding area.

APPLICATION: Read “LIMITATIONS” section before use. Ready-to-use; do not
dilute. Stir thoroughly before (and occasionally during) use. DampLock may
be applied to a damp surface; however, application to a dry surface provides
best results. Apply first coat with a 1/2” to 3/4” nap roller cover or high
quality, nylon-polyester brush. Use a brush to work paint into the grout lines.
Allow to dry 3 hours, then apply second coat. 2 coats are recommended for
waterproofing and are required for any warranty claims.

Note: /f leak occurs after applying 2 coats, pin holes may be present. Paint
these areas again, using a brush to work paint into the pores.

COVERAGE: 75-125 sq.ft. per gallon, depending on surface porosity. Second
coat coverage is approximately 50% greater.

DRY TIME: Dries in 2-3 hours, depending on temperature and humidity.
TINT LIMITS: Up to 4 oz. colorant per gallon.
PAINTING: Wait 24 hours before topcoating with latex/acrylic paint.

CLEAN-UP & STORAGE: Clean tools immediately after use with soap and
water. KEEP FROM FREEZING.

LIMITATIONS: Use only when air and surface temperatures are 55° to 90°F
(13° to 32°C). Do not apply if rain is forecast within 24 hours. Do not use on
horizontal surfaces.

*Sanding or removing paint containing lead may be hazardous. For
information contact the National Lead Information Center at 1-800-424-LEAD
or www.epa.gov/lead.

Product . UPC Code

s PRODUCT
DATA SHEET

/e

CAUTION: KEEP OUT OF REACH OF CHILDREN. DO NOT TAKE INTERNALLY.
May cause eye and skin irritation. Avoid breathing vapors or spray mist.
Open windows and doors or use other means to ensure fresh air entry
during application and drying. If you experience eye watering, headaches or
dizziness, increase fresh air or leave the area. Avoid contact with eyes and
skin. Wash thoroughly after handling. Close container after use.

FIRST AID: Eye Contact: Flush thoroughly with water for at least 15 minutes.
If irritation persists get medical attention. If Inhaled: If affected by vapors

or spray mist, move to fresh air. If breathing difficulty continues, get medical
attention. If Swallowed: Drink 2 glasses of water. Get immediate medical
attention.

15 YEAR WARRANTY
STOPS UP TO 15 PSI

Carton Size Cube / Wt.

DampLock Masonry Waterproofing Paint | 131001 1 gallon 015944131017

Carton Bar Code (WxDxH) (cubicft/Ibs) Carton Qty Pallet Qty
10015944 13101 4 14.38x14.38 x 8.5 1.02/52.53 4 45

DampLock Masonry Waterproofing Paint | 131005 5 gallon 015944 131055

- - 1.35/63.72 1 36

www.seal-krete.com

HOW TO TREAT CONCRETE"



VERTICAL SURFACES

®
® SUPERIOR DURABILITY
* INTERIOR/EXTERIOR USE
« FOR COATED & UNCOATED
-
ERPROC DAIN

_MASON

\

TECHNICAL INFORMATION FOR BASEMENTS, RETAINING WALLS & FOUNDATIONS
¢ Meets waterproofing standards for below grade masonry:

TT-P-1411A/ ASTM D7088-4 hydrostatic pressure RESISTS MOLD & MILDEW GROWTH
e Stops up to 15 PSI water pressure

o Mildew resistance: ASTM D5590-00 rated excellent ULTRA LOW ODOR, READY-TO-USE

e Strong alkali resistance

« Resists efflorescence PAINTABLE

e Complies with California air pollution regulations

e Reduces radon gas penetration

e Interior / exterior use

e Satin finish

e Premium acrylic formula

e Brush / roller application

o Water-based

e Ultra low odor

e Bright white

¢ VOC < 100 g/L — EPA Method 24 — Waterproofing Sealer
Category

e OTC-compliant

IDEAL FOR BASEMENT WALLS

DAMPLOCK
TREATED WALL

//

*LIMITED 15 YEAR WATERPROOFING WARRANTY: A limited
15 year warranty is available on the quality and performance
of this product on a per job basis. Contact our technical
service dept. for details on this warranty program prior to
painting. Otherwise, manufacturer/seller makes no warranty
of any kind except that this product is free from defect and is
of merchantable quality. Buyer remedy for breach of warranty
is limited to replacement of SEAL-KRETE product or refund of
purchase price. Convenience Products will not be responsible
for labor or the cost of labor for removal or application of any
product.

TECHNICAL SUPPORT: For more information on surface prep
or application guidelines, or to obtain a Material Safety Data
Sheet, call 1-800-323-7357, M-F (8:00 am-5:00 pm EST) or
visit our website at www.seal-krete.com.

Convenience Products

306 Gandy Rd., Auburndale, FL 33823 USA FOR ABOVE AN D

www.seal-krete.com

Questions or comments? e-mail: tech@seal-krete.com B E LOW G RAD E U S E

or call 1-800-323-7357 64002-122012-SK
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VOLATILE ORGANIC COMPOUNDS IN SOIL
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Table 1

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

EPA Method 8260
4907 4th Avenue
Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB-1(0-2) SB-1 (2-4) SB-2 (0-2) SB-2 (2-4) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Sample Date UUSCO' RRSCO* csco’ 3/6/14 3/6/14 3/6/14 3/6/14 3/5/14 3/5/14 3/5114
1,1,1-Trichloroethane 680 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
1,1,2,2-Tetrachloroethane NS NS NS <19 <11 <17 <13 <15 <13 <13
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS <19 <11 <17 <13 <15 <13 <13
1,1,2-Trichloroethane NS NS NS <19 <11 <17 <13 <15 <13 <13
1,1-Dichloroethane 270 26,000 240,000 <19 <11 <17 <13 <15 <13 <13
1,1-Dichloroethene 330 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
1,2,4-Trichlorobenzene NS NS NS <19 <11 <17 <13 <15 <13 <13
1,2-Dibromo-3-chloropropane NS NS NS <19 <11 <17 <13 <15 <13 <13
1,2-Dibromoethane NS NS NS <19 <11 <17 <13 <15 <13 <13
1,2-Dichlorobenzene 1,100 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
1,2-Dichloroethane 20 3,100 30,000 <19 <1 <17 <13 <15 <13 <13
1,2-Dichloropropane NS NS NS <19 <11 <17 <13 <15 <13 <13
1,3-Dichlorobenzene 2,400 49,000 280,000 <19 <11 <17 <13 <15 <13 <13
1,4-Dichlorobenzene 1,800 13,000 130,000 <19 <11 <17 <13 <15 <13 <13
2-Butanone 120 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
2-Hexanone NS NS NS <19 <11 <17 <13 <15 <13 <13
[4-Methyl-2-pentanone NS NS NS <19 <11 <17 <13 <15 <13 <13
/Acetone 50 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
Benzene 60 4,800 44,000 <19 <11 <17 <13 <15 <13 <13
Bromodichloromethane NS NS NS <19 <11 <17 <13 <15 <13 <13
Bromoform NS NS NS <19 <11 <17 <13 <15 <13 <13
Bromomethane NS NS NS <19 <11 <17 <13 <15 <13 <13
Carbon disulfide NS NS NS <19 <11 <17 <13 <15 <13 <13
Carbon tetrachloride 760 2,400 22,000 <19 <1 <17 <13 <15 <13 <13
Chlorobenzene 1,100 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
Chloroethane NS NS NS <19 <1 <17 <13 <15 <13 <13
Chloroform 370 49,000 350,000 <19 <11 <17 <13 <15 <13 <13
Chloromethane NS NS NS <19 <11 <17 <13 <15 <13 <13
cis-1,2-Dichloroethene 250 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
cis-1,3-Dichloropropene NS NS NS <19 <1 <17 <13 <15 <13 <13
Cyclohexane NS NS NS <19 <11 <17 <13 <15 <13 <13
Dibromochloromethane NS NS NS <19 <1 <17 <13 <15 <13 <13
Dichlorodifluoromethane NS NS NS <19 <1 <17 <13 <15 <13 <13
Ethylbenzene 1,000 41,000 390,000 <19 <11 34 <13 <15 <13 <13
Isopropylbenzene NS NS NS <19 <1 <17 <13 <15 <13 <13
Methyl Acetate NS NS NS <19 <11 <17 <13 <15 <13 <13
Methyl tert-butyl ether 930 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
Methylcyclohexane NS NS NS <19 <11 <17 <13 <15 <13 <13
Methylene chloride 50 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
Styrene NS NS NS <19 <11 <17 <13 <15 <13 <13
Tetrachloroethene 1,300 19,000 150,000 <19 <1 <17 <13 <15 <13 <13
Toluene 700 100,000 500,000 <19 <11 <17 <13 <15 <13 <13
trans-1,2-Dichloroethene NS NS NS <19 <11 <17 <13 <15 <13 <13
trans-1,3-Dichloropropene NS NS NS <19 <11 <17 <13 <15 <13 <13
 Trichloroethene 470 21,000 200,000 <19 <1 <17 <13 <15 <13 <13
Trichlorofluoromethane NS NS NS <19 <11 <17 <13 <15 <13 <13
Vinyl chloride 20 900 13,000 <19 <1 <17 <13 <15 <13 <13
Xylenes (Total) 260 100,000 500,000 <19 <11 <17 <13 <15 <13 <13

NS = No Standard

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

P Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory standard




Table 1 (Continued)

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

EPA Method 8260
4907 4th Avenue
Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB-4 (2-4) SB-5 (0-2) SB-5 (2-4) SB-6 (0-2) SB-6 (2-4) SB-7 (0-2) SB-7 (2-4)
Sample Date UUSCO' RRSCO* CSCO* 3/5/14 3/5/14 3/5/14 3/6/14 3/6/14 3/6/14 3/6/14
1,1,1-Trichloroethane 680 100,000 500,000 <12 <13 <16 <13 <12 <22 <21
1,1,2,2-Tetrachloroethane NS NS NS <14 <13 <16 <13 <12 <22 <21
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS <14 <13 <16 <13 <12 <22 <21
1,1,2-Trichloroethane NS NS NS <12 <13 <16 <13 <12 <22 <21
1,1-Dichloroethane 270 26,000 240,000 <12 <13 <16 <13 <12 <22 <21
1,1-Dichloroethene 330 100,000 500,000 <14 <13 <16 <13 <12 <22 <21
1,2,4-Trichlorobenzene NS NS NS <12 <13 <16 <13 <12 <22 <21
1,2-Dibromo-3-chloropropane NS NS NS <14 <13 <16 <13 <12 <22 <21
1,2-Dibromoethane NS NS NS <12 <13 <16 <13 <12 <22 <21
1,2-Dichlorobenzene 1,100 100,000 500,000 <14 <13 <16 <13 <12 <22 <21
1,2-Dichloroethane 20 3,100 30,000 <12 <13 <16 <13 <12 <22 <21
1,2-Dichloropropane NS NS NS <14 <13 <16 <13 <12 <22 <21
1,3-Dichlorobenzene 2,400 49,000 280,000 <12 <13 <16 <13 <12 <22 <21
1,4-Dichlorobenzene 1,800 13,000 130,000 <14 <13 <16 <13 <12 <22 <21
2-Butanone 120 100,000 500,000 <12 <13 <16 <13 <12 <22 <21
2-Hexanone NS NS NS <14 <13 <16 <13 <12 <22 <21
4-Methyl-2-pentanone NS NS NS <12 <13 <16 <13 <12 <22 <21
/Acetone 50 100,000 500,000 <14 <13 <16 <13 <12 <22 23
Benzene 60 4,800 44,000 <12 <13 <16 <13 <12 <22 <21
Bromodichloromethane NS NS NS <14 <13 <16 <13 <12 <22 <21
Bromoform NS NS NS <12 <13 <16 <13 <12 <22 <21
Bromomethane NS NS NS <14 <13 <16 <13 <12 <22 <21
Carbon disulfide NS NS NS <12 <13 <16 <13 <12 <22 <21
Carbon tetrachloride 760 2,400 22,000 <14 <13 <16 <13 <12 <22 <21
Chlorobenzene 1,100 100,000 500,000 <12 <13 <16 <13 <12 <22 <21
Chloroethane NS NS NS <14 <13 <16 <13 <12 <22 <21
Chloroform 370 49,000 350,000 <12 <13 <16 <13 <12 <22 <21
Chloromethane NS NS NS <14 <13 <16 <13 <12 <22 <21
cis-1,2-Dichloroethene 250 100,000 500,000 <12 <13 <16 <13 <12 <22 <21
cis-1,3-Dichloropropene NS NS NS <14 <13 <16 <13 <12 <22 <21
Cyclohexane NS NS NS <12 <13 <16 <13 <12 <22 <21
Dibromochloromethane NS NS NS <14 <13 <16 <13 <12 <22 <21
Dichlorodifluoromethane NS NS NS <12 <13 <16 <13 <12 <22 <21
Ethylbenzene 1,000 41,000 390,000 <14 <13 <16 <13 <12 <22 <21
Isopropylbenzene NS NS NS <12 <13 <16 <13 <12 <22 <21
Methyl Acetate NS NS NS <14 <13 <16 <13 <12 <22 <21
Methyl tert-butyl ether 930 100,000 500,000 <12 <13 <16 <13 <12 <22 <21
Methylcyclohexane NS NS NS <14 <13 <16 <13 <12 <22 <21
Methylene chloride 50 100,000 500,000 <12 <13 <16 <13 <12 <22 <21
Styrene NS NS NS <14 <13 <16 <13 <12 <22 <21
Tetrachloroethene 1,300 19,000 150,000 <12 <13 <16 <13 <12 <22 <21
Toluene 700 100,000 500,000 <14 <13 <16 36 <12 <22 <21
trans-1,2-Dichloroethene NS NS NS <12 <13 <16 <13 <12 <22 <21
trans-1,3-Dichloropropene NS NS NS <14 <13 <16 <13 <12 <22 <21
| Trichloroethene 470 21,000 200,000 <12 <13 <16 <13 <12 <22 <21
Trichlorofluoromethane NS NS NS <14 <13 <16 <13 <12 <22 <21
\Vinyl chloride 20 900 13,000 <12 <13 <16 <13 <12 <22 <21
Xylenes (Total) 260 100,000 500,000 <14 <13 <16 28 <12 <22 <21

NS = No Standard

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

P Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory standard
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Table 2

Semi Volatile Organic Compounds in Soil (ug/kg-dry)
EPA Method 8270
4907 4th Avenue
Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB-1(0-2) SB-1 (2-4) SB-2 (0-2) SB-2 (2-4) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Sample Date UUSCO' RRSCO* csco’ 3/6/14 3/6/14 3/6/14 3/6/14 3/5114 3/5/14 3/5/114
1,1"-Biphenyl NS NS NS <360 <350 <350 <340 <350 <350 <360
2,2"-oxybis(1-chloropropane) NS NS NS <360 <350 <350 <340 <350 <350 <360
2,4,5-Trichlorophenol NS NS NS <910 <880 <870 <870 <880 <880 <910
2,4,6-Trichlorophenol NS NS NS <360 <350 <350 <340 <350 <350 <360
2,4-Dichlorophenol NS NS NS <360 <350 <350 <340 <350 <350 <360
2,4-Dimethylphenol NS NS NS <360 <350 <350 <340 <350 <350 <360
2,4-Dinitrophenol NS NS NS <910 <880 <870 <870 <880 <880 <910
2,4-Dinitrotoluene NS NS NS <360 <350 <350 <340 <350 <350 <360
2,6-Dinitrotoluene NS NS NS <360 <350 <350 <340 <350 <350 <360
2-Chloronaphthalene NS NS NS <360 <350 <350 <340 <350 <350 <360
2-Chlorophenol NS NS NS <360 <350 <350 <340 <350 <350 <360
2-Methylnaphthalene NS NS NS <360 <350 <350 <340 <350 <350 <360
2-Methylphenol 330 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
2-Nitroaniline NS NS NS <910 <880 <870 <870 <880 <880 <910
2-Nitrophenol NS NS NS <360 <350 <350 <340 <350 <350 <360
3,3"-Dichlorobenzidine NS NS NS <360 <350 <350 <340 <350 <350 <360
3-Nitroaniline NS NS NS <910 <880 <870 <870 <880 <880 <910
4,6-Dinitro-2-methylphenol NS NS NS <910 <880 <870 <870 <880 <880 <910
4-Bromophenyl-phenylether NS NS NS <360 <350 <350 <340 <350 <350 <360
4-Chloro-3-methylphenol NS NS NS <360 <350 <350 <340 <350 <350 <360
4-Chloroaniline NS NS NS <360 <350 <350 <340 <350 <350 <360
4-Chlorophenyl phenyl ether NS NS NS <360 <350 <350 <340 <350 <350 <360
4-Methylphenol NS NS NS <360 <350 <350 <340 <350 <350 <360
4-Nitroaniline NS NS NS <910 <880 <870 <870 <880 <880 <910
4-Nitrophenol NS NS NS <910 <880 <870 <870 <880 <880 <910
/Acenaphthene 20,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
/Acenaphthylene 100,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
/Acetophenone NS NS NS <360 <350 <350 <340 <350 <350 <360
/Anthracene 100,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Atrazine NS NS NS <360 <350 <350 <340 <350 <350 <360
Benzaldehyde NS NS NS <360 <350 <350 <340 <350 <350 <360
Benzo(a)anthracene 1,000 1,000 5,600 <360 <350 <350 <340 <350 <350 <360
Benzo(a)pyrene 1,000 1,000 1,000 <360 <350 <350 <340 <350 <350 <360
Benzo(b)fluoranthene 1,000 1,000 5,600 <360 <350 <350 <340 <350 <350 <360
Benzo(g,h,i)perylene 100,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Benzo(k)fluoranthene 800 3,900 56,000 <360 <350 <350 <340 <350 <350 <360
Bis(2-chloroethoxy)methane NS NS NS <360 <350 <350 <340 <350 <350 <360
Bis(2-chloroethyl)ether NS NS NS <360 <350 <350 <340 <350 <350 <360
Bis(2-ethylhexyl)phthalate NS NS NS <360 <350 <350 <340 <350 <350 <360
Butyl benzyl phthalate NS NS NS <360 <350 <350 <340 <350 <350 <360
Caprolactam NS NS NS <360 <350 <350 <340 <350 <350 <360
Carbazole NS NS NS <360 <350 <350 <340 <350 <350 <360
Chrysene 1,000 3,900 56,000 <360 <350 <350 <340 <350 <350 <360
Dibenzo(a,h)anthracene 330 330 560 <360 <350 <350 <340 <350 <350 <360
Dibenzofuran NS NS NS <360 <350 <350 <340 <350 <350 <360
Diethyl phthalate NS NS NS <360 <350 <350 <340 <350 <350 <360
Dimethyl phthalate NS NS NS <360 <350 <350 <340 <350 <350 <360
Di-n-butyl phthalate NS NS NS <360 <350 <350 <340 <350 <350 <360
Di-n-octyl phthalate NS NS NS <360 <350 <350 <340 <350 <350 <360
Fluoranthene 100,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Fluorene 30,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Hexachlorobenzene NS NS NS <360 <350 <350 <340 <350 <350 <360
Hexachlorobutadiene NS NS NS <360 <350 <350 <340 <350 <350 <360
Hexachlorocyclopentadiene NS NS NS <360 <350 <350 <340 <350 <350 <360
Hexachloroethane NS NS NS <360 <350 <350 <340 <350 <350 <360
Indeno(1,2,3-c,d)pyrene 500 500 5,600 <360 <350 <350 <340 <350 <350 <360
Isophorone NS NS NS <360 <350 <350 <340 <350 <350 <360
Naphthalene 12,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Nitrobenzene NS NS NS <360 <350 <350 <340 <350 <350 <360
N-Nitrosodi-n-propylamine NS NS NS <360 <350 <350 <340 <350 <350 <360
N-Nitrosodiphenylamine NS NS NS <360 <350 <350 <340 <350 <350 <360
Pentachlorophenol 800 6,700 6,700 <910 <880 <870 <870 <880 <880 <910
Phenanthrene 100,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Phenol 330 100,000 500,000 <360 <350 <350 <340 <350 <350 <360
Pyrene 100,000 100,000 500,000 <360 <350 <350 <340 <350 <350 <360

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

F Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory guidance

NS = No Standard




Table 2 (Continued)

Semi Volatile Organic Compounds in Soil (ug/kg-dry)
EPA Method 8270
4907 4th Avenue
Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB-4 (2-4) SB-5 (0-2) SB-5 (2-4) SB-6 (0-2) SB-6 (2-4) SB-7 (0-2) SB-7 (2-4)
Sample Date UUSCO' RRSCO* csco’ 3/5/14 3/5/14 3/5/114 3/6/14 3/6/14 3/6/14 3/6/14
1,1"-Biphenyl NS NS NS <360 <360 <380 <380 <390 <370 <370
2,2"-oxybis(1-chloropropane) NS NS NS <360 <360 <380 <380 <390 <370 <370
2,4,5-Trichlorophenol NS NS NS <900 <900 <950 <960 <980 <930 <930
2,4,6-Trichlorophenol NS NS NS <360 <360 <380 <380 <390 <370 <370
2,4-Dichlorophenol NS NS NS <360 <360 <380 <380 <390 <370 <370
2,4-Dimethylphenol NS NS NS <360 <360 <380 <380 <390 <370 <370
2,4-Dinitrophenol NS NS NS <900 <900 <950 <960 <980 <930 <930
2,4-Dinitrotoluene NS NS NS <360 <360 <380 <380 <390 <370 <370
2,6-Dinitrotoluene NS NS NS <360 <360 <380 <380 <390 <370 <370
2-Chloronaphthalene NS NS NS <360 <360 <380 <380 <390 <370 <370
2-Chlorophenol NS NS NS <360 <360 <380 <380 <390 <370 <370
2-Methylnaphthalene NS NS NS <360 <360 <380 <380 <390 <370 <370
2-Methylphenol 330 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
2-Nitroaniline NS NS NS <900 <900 <950 <960 <980 <930 <930
2-Nitrophenol NS NS NS <360 <360 <380 <380 <390 <370 <370
3,3"-Dichlorobenzidine NS NS NS <360 <360 <380 <380 <390 <370 <370
3-Nitroaniline NS NS NS <900 <900 <950 <960 <980 <930 <930
4,6-Dinitro-2-methylphenol NS NS NS <900 <900 <950 <960 <980 <930 <930
4-Bromophenyl-phenylether NS NS NS <360 <360 <380 <380 <390 <370 <370
4-Chloro-3-methylphenol NS NS NS <360 <360 <380 <380 <390 <370 <370
4-Chloroaniline NS NS NS <360 <360 <380 <380 <390 <370 <370
4-Chlorophenyl phenyl ether NS NS NS <360 <360 <380 <380 <390 <370 <370
4-Methylphenol NS NS NS <360 <360 <380 <380 <390 <370 <370
4-Nitroaniline NS NS NS <900 <900 <950 <960 <980 <930 <930
4-Nitrophenol NS NS NS <900 <900 <950 <960 <980 <930 <930
/Acenaphthene 20,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
/Acenaphthylene 100,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
/Acetophenone NS NS NS <360 <360 <380 <380 <390 <370 <370
/Anthracene 100,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Atrazine NS NS NS <360 <360 <380 <380 <390 <370 <370
Benzaldehyde NS NS NS <360 <360 <380 <380 <390 <370 <370
Benzo(a)anthracene 1,000 1,000 5,600 <360 <360 <380 <380 <390 <370 <370
Benzo(a)pyrene 1,000 1,000 1,000 <360 <360 <380 <380 <390 <370 <370
Benzo(b)fluoranthene 1,000 1,000 5,600 <360 <360 <380 <380 <390 <370 <370
Benzo(g,h,i)perylene 100,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Benzo(k)fluoranthene 800 3,900 56,000 <360 <360 <380 <380 <390 <370 <370
Bis(2-chloroethoxy)methane NS NS NS <360 <360 <380 <380 <390 <370 <370
Bis(2-chloroethyl)ether NS NS NS <360 <360 <380 <380 <390 <370 <370
Bis(2-ethylhexyl)phthalate NS NS NS <360 <360 <380 <380 <390 <79 <79
Butyl benzyl phthalate NS NS NS <360 <360 <380 <380 <390 <370 <370
Caprolactam NS NS NS <360 <360 <380 <380 <390 <370 <370
Carbazole NS NS NS <360 <360 <380 <380 <390 <370 <370
Chrysene 1,000 3,900 56,000 <360 <360 <380 <380 <390 <370 <370
Dibenzo(a,h)anthracene 330 330 560 <360 <360 <380 <380 <390 <370 <370
Dibenzofuran NS NS NS <360 <360 <380 <380 <390 <370 <370
Diethyl phthalate NS NS NS <360 <360 <380 <380 <390 <370 <370
Dimethyl phthalate NS NS NS <360 <360 <380 <380 <390 <370 <370
Di-n-butyl phthalate NS NS NS <360 <360 <380 <380 <390 <370 <370
Di-n-octyl phthalate NS NS NS <360 <360 <380 <380 <390 <370 <370
Fluoranthene 100,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Fluorene 30,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Hexachlorobenzene NS NS NS <360 <360 <380 <380 <390 <370 <370
Hexachlorobutadiene NS NS NS <360 <360 <380 <380 <390 <370 <370
Hexachlorocyclopentadiene NS NS NS <360 <360 <380 <380 <390 <370 <370
Hexachloroethane NS NS NS <360 <360 <380 <380 <390 <370 <370
Indeno(1,2,3-c,d)pyrene 500 500 5,600 <360 <360 <380 <380 <390 <370 <370
Isophorone NS NS NS <360 <360 <380 <380 <390 <370 <370
Naphthalene 12,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Nitrobenzene NS NS NS <360 <360 <380 <380 <390 <370 <370
N-Nitrosodi-n-propylamine NS NS NS <360 <360 <380 <380 <390 <370 <370
N-Nitrosodiphenylamine NS NS NS <360 <360 <380 <380 <390 <370 <370
Pentachlorophenol 800 6,700 6,700 <900 <900 <950 <960 <980 <930 <930
Phenanthrene 100,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Phenol 330 100,000 500,000 <360 <360 <380 <380 <390 <370 <370
Pyrene 100,000 100,000 500,000 <360 <360 <380 <380 <390 <370 <370

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

F Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory guidance

NS = No Standard
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Table 3

Metals in Soil (mg/kg-dry)
EPA Method 6010
4907 4th Avenue

Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB1(0-2)  SB-1(24)  SB2(0-2) SB-2(24) SB3(0-2) SB-3(68) SB4(02)
Sample Date UUSCO1 RRSCO2  CSCO3 31614 3/6/14 3/6/14 3/6/14 3/5114 3/5114 3/5114
[Aluminum NS NS NS 5,280 4,800 7,030 4,790 8,510 6,420 4,860
Antimony NS NS NS <6.55 <6.35 <6.32 <6.27 <6.34 <6.33 <6.48
Arsenic 13 16 16 9.07 2.97 2.90 3.41 3.26 3.08 3.63
Barium 350 400 400 311 27.0 28.6 <20.9 53.0 <21.1 <216
Beryllium 7.2 72 590 <0.55 <0.53 <0.53 <0.52 <0.53 <0.53 <0.54
Cadmium 25 43 9.3 <0.63 0.66 0.58 0.53 0.84 <0.53 0.59
Calcium NS NS NS 3,830 363 8,210 248 27,800 555 288
Chromium 30 180 1,500 12.8 12.4 12.6 8.24 29.6 9.57 10.3
Cobalt NS NS NS 5.75 <5.29 5.28 <5.22 8.87 <5.28 <5.40
Copper 50 270 270 25.4 10.2 173 7.63 15.4 12.3 9.41
Iron NS NS NS 11,200 13,600 10,500 10,700 14,600 10,700 12,100
Lead 63 400 1,000 20.6 <0.64 10.2 <0.63 18.1 4.73 <0.65
Magnesium NS NS NS 1,760 1,560 2,680 1,420 15,000 1,890 1,520
Manganese 1,600 2,000 10,000 128 115 168 12 635 171 17
Mercury 0.18 0.81 2.8 <0.21 <0.21 <0.20 <0.20 <0.21 <0.20 <0.21
Nickel 30 310 310 12.6 10.2 23.6 9.09 63.3 10.5 9.03
Potassium NS NS NS 1,040 746 992 545 1,700 840 702
Selenium 3.9 180 1,500 2.62 1.97 1.42 1.29 1.87 1.42 1.77
Silver 2 180 1,500 <1.09 <1.06 <1.05 <1.04 <1.06 <1.06 <1.08
Sodium NS NS NS 69.7 <212 171 <20.9 138 <21.1 <216
Thallium NS NS NS <1.09 <1.06 <1.05 <1.04 <1.06 <1.06 <1.08
\Vanadium NS NS NS 16.6 16.4 15.7 10.6 24.5 14.1 12.3
Zinc 109 10,000 10,000 34.5 24.8 34.2 21.3 30.3 27.3 24.0

" Unrestricted Use Soil Cleanup Obijectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

F Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
I Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory standard

NS = No Standard




Table 3 (Continued)

Metals in Soil (mg/kg-dry)
EPA Method 6010
4907 4th Avenue

Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB-4 (24)  SB-5(0-2)  SB-5(2-4)  SB-6(0-2) SB6(24) SB-7(0-2) SB-7 (2-4)
Sample Date UUSCO1 RRSCO2  CSCO3 3/5114 3/5114 3/5/14 3/6/14 316114 316114 3/6/14
[Aluminum NS NS NS 5,060 4,810 5,400 8,740 12,500 5,760 6,090
Antimony NS NS NS <6.46 <6.40 <6.85 <6.86 <7.03 <6.62 <6.69
(Arsenic 13 16 16 3.26 2.93 3.47 483 4.37 4.16 3.58
Barium 350 400 400 <215 <21.3 <22.8 88.6 25.8 52.8 46.9
Beryllium 7.2 72 590 <0.54 <0.53 <0.57 <0.57 <0.59 <0.55 <0.56
Cadmium 25 43 9.3 <0.54 0.54 0.60 1.63 0.75 1.37 0.74
Calcium NS NS NS <391 1,340 455 5,880 914 7,410 1,030
Chromium 30 180 1,500 8.86 8.25 13.0 18.7 19.2 13.6 13.9
Cobalt NS NS NS <5.39 <5.33 <5.70 8.63 <5.86 7.00 6.39
Copper 50 270 270 8.76 21.7 9.80 38.0 10.4 50.6 15.4
Iron NS NS NS 10,600 10,400 12,100 23,200 15,200 13,000 14,600
Lead 63 400 1,000 1.54 3.08 0.71 76.8 3.31 124 <0.67
Magnesium NS NS NS 1,580 1,580 1,590 3,120 2,020 4,700 2,080
Manganese 1,600 2,000 10,000 123 109 100 214 88.9 251 317
Mercury 0.18 0.81 28 <0.21 <0.21 <0.22 <0.23 <0.23 <0.21 <0.22
Nickel 30 310 310 8.60 9.46 8.60 21.2 10.0 20.3 145
Potassium NS NS NS 665 635 694 957 837 951 999
Selenium 3.9 180 1,500 1.62 1.63 1.80 3.59 2.34 2.02 2.03
Silver 2 180 1,500 <1.08 <1.07 <1.14 <1.14 <1.17 <1.10 <1.12
Sodium NS NS NS <215 26.6 <2238 88.5 <234 222 <223
Thallium NS NS NS <1.08 <1.07 <1.14 <1.14 <1.17 <1.10 <1.12
Vanadium NS NS NS 12.4 9.80 14.1 25.3 27.9 31.8 21.2
Zinc 109 10,000 10,000 23.3 27.7 25.8 159 26.1 261 28.7

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

P Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
P Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory standard

NS = No Standard




TABLE 4
PCBS AND PESTICIDES IN SOIL
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Table 4

PCBs and Pesticides in Soil (ug/kg-dry)

EPA Method 8081/8082

4907 4th Avenue
Brooklyn, NY
ACT Project No.: 7280-BKNY

Sample ID Standard SB-1 (0-2) SB-1 (2-4) SB-2 (0-2) SB-2 (2-4) SB-3 (0-2) SB-3 (6-8) SB-4 (0-2)
Sample Date uusco'’ RRSCO * csco’ 3/6/14 3/6/14 3/6/14 3/6/14 3/5/14 3/5114 3/5/14
4,4’-DDD 3.3 2,600 92,000 <3.6 <3.5 <3.5 <3.4 <3.5 <3.5 <3.6
4,4"-DDE 3.3 1,800 62,000 <3.6 <35 <3.5 <34 <35 <35 <3.6
4,4-DDT 3.3 1,700 47,000 <3.6 <3.5 <3.5 <3.4 <35 <3.5 <3.6
Aldrin 5 19 680 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
alpha-BHC 20 97 3,400 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
alpha-Chlordane 94 4,200 24,000 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
Aroclor 1016 100 1,000 1,000 <36 <35 <35 <34 <35 <35 <36
Aroclor 1221 100 1,000 1,000 <74 <71 <70 <70 <71 <71 <73
Aroclor 1232 100 1,000 1,000 <36 <35 <35 <34 <35 <35 <36
Aroclor 1242 100 1,000 1,000 <36 <35 <35 <34 <35 <35 <36
Aroclor 1248 100 1,000 1,000 <36 <35 <35 <34 <35 <35 <36
Aroclor 1254 100 1,000 1,000 <36 <35 <35 <34 <35 <35 <36
Aroclor 1260 100 1,000 1,000 <36 <35 <35 <34 <35 <35 <36
beta-BHC 36 72 3,000 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
delta-BHC 40 100,000 500,000 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
Dieldrin 5 39 1,400 <3.6 <35 <35 <34 <3.5 <35 <3.6
Endosulfan | 2,400 4,800 200,000 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
Endosulfan 11 2,400 4,800 200,000 <3.6 <35 <3.5 <34 <35 <35 <3.6
Endosulfan sulfate 2,400 4,800 200,000 <3.6 <35 <35 <34 <35 <35 <3.6
Endrin 14 2,200 89,000 <3.6 <3.5 <3.5 <3.4 <3.5 <3.5 <3.6
Endrin aldehyde NS NS NS <3.6 <35 <3.5 <34 <35 <35 <3.6
Endrin ketone NS NS NS <3.6 <35 <35 <3.4 <35 <35 <3.6
gamma-BHC 100 280 9,200 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
gamma-Chlordane NS NS NS <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
Heptachlor 42 420 15,000 <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
Heptachlor epoxide NS NS NS <1.9 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9
Methoxychlor NS NS NS <19 <18 <18 <18 <18 <18 <19
Toxaphene NS NS NS <190 <180 <180 <180 <180 <180 <190

Highlighted values signify exceedance of regulatory standard

NS = No Standard

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

P Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit




Table 4 (Continued)

PCBs and Pesticides in Soil (ug/kg-dry)

EPA Method 8081/8082
4907 4th Avenue
Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID Standard SB-4 (2-4) SB-5 (0-2) SB-5 (2-4) SB-6 (0-2) SB-6 (2-4) SB-7 (0-2) SB-7 (2-4)
Sample Date uusco'’ RRSCO * csco*® 3/5/14 3/5114 3/5/14 3/6/14 3/6/14 3/6/14 3/6/14
4,4’-DDD 3.3 2,600 92,000 <3.6 <3.6 <3.8 <3.8 <3.9 <37 <37
4,4’-DDE 3.3 1,800 62,000 <3.6 <3.6 <3.8 <3.8 <3.9 <37 <37
4,4-DDT 3.3 1,700 47,000 <3.6 <3.6 <3.8 <3.8 <3.9 <37 <37
Aldrin 5 19 680 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
alpha-BHC 20 97 3,400 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
alpha-Chlordane 94 4,200 24,000 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
Aroclor 1016 100 1,000 1,000 <36 <36 <38 <38 <39 <37 <37
Aroclor 1221 100 1,000 1,000 <73 <72 <77 <77 <79 <75 <75
Aroclor 1232 100 1,000 1,000 <36 <36 <38 <38 <39 <37 <37
Aroclor 1242 100 1,000 1,000 <36 <36 <38 <38 <39 <37 <37
Aroclor 1248 100 1,000 1,000 <36 <36 <38 <38 <39 <37 <37
Aroclor 1254 100 1,000 1,000 <36 <36 <38 <38 <39 <37 <37
Aroclor 1260 100 1,000 1,000 <36 <36 <38 <38 <39 <37 <37
beta-BHC 36 72 3,000 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
delta-BHC 40 100,000 500,000 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
Dieldrin 5 39 1,400 <3.6 <3.6 <1.9 <2.0 <2.0 <37 <37
Endosulfan | 2,400 4,800 200,000 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
Endosulfan Il 2,400 4,800 200,000 <3.6 <3.6 <3.8 <3.8 <3.9 <3.7 <37
Endosulfan sulfate 2,400 4,800 200,000 <3.6 <3.6 <3.8 <3.8 <3.9 <37 <3.7
Endrin 14 2,200 89,000 <3.6 <3.6 <3.8 <3.8 <3.9 <37 <37
Endrin aldehyde NS NS NS <3.6 <3.6 <3.8 <3.8 <3.9 <37 <3.7
Endrin ketone NS NS NS <3.6 <3.6 <3.8 <3.8 <3.9 <3.7 <3.7
gamma-BHC 100 280 9,200 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
gamma-Chlordane NS NS NS <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
Heptachlor 42 420 15,000 <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
Heptachlor epoxide NS NS NS <1.8 <1.8 <1.9 <2.0 <2.0 <1.9 <1.9
Methoxychlor NS NS NS <18 <18 <19 <20 <20 <19 <19
Toxaphene NS NS NS <180 <180 <190 <200 <200 <190 <190

Highlighted values signify exceedance of regulatory standard

NS = No Standard

" Unrestricted Use Soil Cleanup Objectives, Table 375-6.8(a), 6 NYCRR 375, NYSDEC 2006

F Restricted Residential Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006
Commercial Soil Cleanup Objectives, Table 375-6.8(b), 6 NYCRR 375, NYSDEC 2006

Bolded values signify detection above method detection limit




TABLE 5
VOLATILE ORGANIC COMPOUNDS IN SOIL VAPOR
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Table 5

Volatile Organic Compounds in Sub-Slab Vapor (ug/m3)
EPA Method TO-15
4907 4th Avenue
Brooklyn, NY

ACT Project No.: 7280-BKNY

Sample ID NYSDOH SV-1 SV-2 SV-3 Sv-4
Sample Date Guideline ' 3/7114 3/7114 317114 317114
1,1,1-Trichloroethane NS <1.09 <1.09 <1.09 <1.09
1,1,2,2-Tetrachloroethane NS <1.37 <1.37 <1.37 <1.37
1,1,2-Trichloro-1,2,2-trifluoroethane NS <0.77 <0.77 <0.77 <0.77
1,1,2-Trichloroethane NS <1.09 <1.09 <1.09 <1.09
1,1-Dichloroethane NS <0.81 <0.81 <0.81 <0.81
1,1-Dichloroethene NS <0.79 <0.79 <0.79 <0.79
1,2,4-Trichlorobenzene NS <1.48 <1.48 <1.48 <1.48
1,2,4-Trimethylbenzene NS <0.98 7.87 6.34 8.55
1,2-Dibromoethane NS <1.54 <1.54 <1.54 <1.54
1,2-Dichlorobenzene NS <1.20 <1.20 <1.20 <1.20
1,2-Dichloroethane NS <0.81 <0.81 <0.81 <0.81
1,2-Dichloroethene (cis) NS <0.79 <0.79 <0.79 <0.79
1,2-Dichloroethene (trans) NS <0.79 <0.79 <0.79 <0.79
1,2-Dichloropropane NS <0.92 <0.92 <0.92 <0.92
1,2-Dichlorotetrafluoroethane NS <1.40 <1.40 <1.40 <1.40
1,3,5-Trimethylbenzene NS <0.98 2.36 1.77 2.56
1,3-Butadiene NS <0.44 <0.44 <0.44 <0.44
1,3-Dichlorobenzene NS <1.20 <1.20 <1.20 <1.20
1,3-Dichloropropene (cis) NS <0.91 <0.91 <0.91 <0.91
1,3-Dichloropropene (trans) NS <0.91 <0.91 <0.91 <0.91
1,3-Hexachlorobutadiene NS <2.13 <2.13 <213 <2.13
1,4-Dichlorobenzene NS <1.20 <1.20 <1.20 <1.20
1,4-Dioxane NS <0.72 <0.72 <0.72 <0.72
2,2,4-Trimethylpentane NS <0.93 10.8 2.57 3.41
4-Ethyltoluene NS <0.98 2.36 1.82 2.43
lAcetone NS 1.78 18.7 11.9 <0.48
Benzene NS <0.43 6.90 2.30 4.09
Bromodichloromethane NS <1.34 <1.34 <1.34 <1.34
Bromoform NS <2.07 <2.07 <2.07 <2.07
Bromomethane NS <0.78 <0.78 <0.78 <0.78
Carbon disulfide NS 0.72 4.67 1.25 <0.62
Carbon tetrachloride NS <1.26 <1.26 <1.26 <1.26
Chlorobenzene NS <0.92 <0.92 <0.92 <0.92
Chloroethane NS <0.53 <0.53 <0.53 <0.53
Chloroform NS <0.98 1.22 4.25 5.52
[Chloromethane NS <0.41 <0.41 0.52 <0.41
Cyclohexane NS <0.69 2.86 1.65 3.24
Dibromochloromethane NS <1.70 <1.70 <1.70 <1.70
Dichlorodifluoromethane NS 2.47 2.62 1.88 <0.99
Ethanol NS <0.38 66.0 61.5 42.4
Ethyl acetate NS <0.72 <0.72 <0.72 <0.72
Ethylbenzene NS 1.95 8.77 1.5 8.69
Isopropanol NS <0.49 1.70 2.31 1.38
Methyl butyl ketone NS <0.82 <0.82 <0.82 <0.72
Methyl ethyl ketone NS <0.59 14.7 6.61 5.10
Methyl isobutyl ketone NS <0.82 713 2.99 1.89
Methyl tert-butyl ether NS <0.72 <0.72 <0.72 <0.72
Methylene chloride 60 1.24 10.7 28.3 1.75
n-Heptane NS <0.82 29.7 9.34 11.0
n-Hexane NS <0.70 19.3 7.08 52.1
Propylene NS <0.34 18.2 0.83 0.36
Styrene NS <0.85 <0.85 <0.85 <0.85
[tert-Butyl Alcohol NS <0.61 0.82 0.61 0.94
[Tetrachloroethene 100 <1.36 2.51 5.70 40.6
[Tetrahydrofuran NS <0.59 3.01 1.53 1.80
[Toluene NS 5.42 60.8 38.9 32.5
[Trichloroethene 5 <1.07 <1.07 <1.07 <1.07
[Trichlorofluoromethane NS 1.52 1.52 1.57 1.35
Vinyl acetate NS <0.70 7.39 3.80 16.0
Vinyl bromide NS <0.87 <0.87 <0.87 <0.87
inyl chloride NS <0.51 <0.51 <0.51 <0.51
Xylenes (m&p) NS 5.30 24.3 271 26.9
Xylenes (o) NS 2.39 1.4 11.6 12.5

' Table 3.1. NYSDOH "Final Guidance for Evaluatina Soil Vabor Intrusion in the State of New York". October 2006.
Bolded values signify detection above method detection limit

Highlighted values signify exceedances of guidance values

NS = No Standard




APPENDIX 1
CITIZEN PARTICIPATION PLAN

The NYC Office of Environmental Remediation and New Empire Building Corp. have
established this Citizen Participation Plan because the opportunity for citizen participation is an
important component of the NYC Voluntary Cleanup Program. This Citizen Participation Plan
describes how information about the project will be disseminated to the Community during the
remedial process. As part of its obligations under the NYC VCP, New Empire Building Corp.
will maintain a repository for project documents and provide public notice at specified times
throughout the remedial program. This Plan also takes into account potential environmental
justice concerns in the community that surrounds the project Site. Under this Citizen
Participation Plan, project documents and work plans are made available to the public in a timely
manner. Public comment on work plans is strongly encouraged during public comment periods.
Work plans are not approved by the NYC Office of Environmental Remediation (OER) until
public comment periods have expired and all comments are formally reviewed. An explanation
of cleanup plans in the form of a public meeting or informational session is available upon
request to OER’s project manager assigned to this Site, Alysha Alfieri, 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

61



manager. If you would like to be added to the Project Contact List, contact NYC OER at (212)
788-8841 or by email at brownfields@cityhall.nyc.gov.

Repositories. A document repository is maintained in the nearest public library that
maintains evening and weekend hours. This document repository is intended to house, for
community review, all principal documents generated during the cleanup program including
Remedial Investigation plans and reports, Remedial Action work plans and reports, and all
public notices and fact sheets produced during the lifetime of the remedial project. New Empire
Building Corp. will inspect the repositories to ensure that they are fully populated with project

information. The repository for this project is:

Park Slope Branch
Brooklyn Public Library

431 6th Ave. at 9th St.

Brooklyn, NY 11215
718-832-1853

Monday, Wednesday, Friday: 10:00 am — 9:00 pm
Tuesday, Thursday: 1:00 pm — 8:00 pm
Saturday: 10:00 am — 5:00 pm

Sunday: closed

Digital Documentation. NYC OER strongly encourages the use of digital documents in
repositories as a means of minimizing paper use while also increasing convenience in access and

ease of use.
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Identify Issues of Public Concern.
New Empire Builder Corp. is 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).

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
New Empire Building Corp., reviewed and approved by OER prior to distribution and mailed by
New Empire Building Corp.. Public comment is solicited in public notices for all work plans
developed under the NYC Voluntary Cleanup Program. Final review of all work plans by OER
will consider all public comments. Approval will not be granted until the public comment period

has been completed.

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

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

Work Plan.

Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact

List announcing the availability of the Remedial Investigation Report and Remedial
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Action Work Plan and the initiation of a 30-day public comment period on the Remedial
Action Work Plan. The Fact Sheet summarizes the findings of the RIR and provides
details of the RAWP. The public comment period will be extended an additional 15 days
upon public request. A public meeting or informational session will be conducted by

OER upon request.

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

Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact

List announcing the approval of the RAWP and the start of remediation.

* Public Notice announcing the completion of remediation, designation of

Institutional and Engineering Controls and issuance of the Notice of Completion

Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact List
announcing the completion of remediation, providing a list of all Institutional and Engineering

Controls implemented for to the Site and announcing the issuance of the Notice of Completion.
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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. New Empire Building Corp. is 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. New Empire Building Corp. is participating
in OER’s low-energy project management program. Under this program, whenever possible,
meetings are held using remote communication technologies, such as videoconferencing and
teleconferencing to reduce energy consumption and traffic congestion associated with personal

transportation.
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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 likely to include 4™ avenue to 15" street, taking the first
left onto 3" avenue onto the westbound direction of 1-278. 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 Brooklyn, New York under
a governmental remediation program. The letter will provide the project identity and the name
and phone number of the PE/QEP or Enrollee. The letter will include as an attachment a
summary of all chemical data for the material being transported; and (2) a letter from each
disposal facility stating it is in receipt of the correspondence (1, above) and is approved to accept

the material. These documents will be included in the RAR.

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

information will be presented in the RAR.

All impacted soil/fill or other waste excavated and removed from the Site will be managed
as regulated material and will be disposed in accordance with applicable laws and regulations.
Historic fill and contaminated soils taken off-Site will be handled as solid waste and will not be

disposed at a Part 360-16 Registration Facility (also known as a Soil Recycling Facility).
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Waste characterization will be performed for off-Site disposal in a manner required by the
receiving facility and in conformance with its applicable permits. Waste characterization
sampling and analytical methods, sampling frequency, analytical results and QA/QC will be
reported in the 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.

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.

Organic matter (wood, roots, stumps, etc.) or other waste derived from clearing and
grubbing of the Site will not be buried on-Site. Soil or fill excavated from the site for grading or

other purposes will not be reused within a cover soil layer or within landscaping berms.

1.8 DEMARCATION

After completion of hotspot removal and any other invasive remedial activities, and prior to
backfilling, the top of the residual soil/fill will be defined by one of three methods: (1) placement
of a demarcation layer. The demarcation layer will consist of geosynthetic fencing or equivalent
material to be placed on the surface of residual soil/fill to provide an observable reference layer.
A description or map of the approximate depth of the demarcation layer will be provided in the
SMP; or (2) a land survey of the top elevation of residual soil/fill before the placement of cover
soils, pavement and associated sub-soils, or other materials or structures or, (3) all materials

beneath the approved cover will be considered impacted and subject to site management after the
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remedy is complete. Demarcation may be established by one or any combination of these three
methods. As appropriate, a map showing the method of demarcation for the Site and all

associated documentation will be presented in the RAR.

This demarcation will constitute the top of the site management horizon. Materials within
this horizon require adherence to special conditions during future invasive activities as defined in

the Site Management Plan.

1.9 IMPORT OF BACKFILL SOIL FROM OFF-SITE SOURCES

This Section presents the requirements for imported fill materials to be used below the cover
layer and within the clean soil cover layer. All imported soils will meet OER-approved backfill
and cover soil quality objectives for this Site. The backfill and cover soil quality objectives are

listed in Table 1.

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:

* (lean soil from construction projects at non-industrial sites in compliance with applicable

laws and regulations;

* (lean soil from roadway or other transportation-related projects in compliance with

applicable laws and regulations;

* C(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.

73



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/QEDP 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.

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
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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.

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.
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Chemical analytical testing will be performed for TAL metals, TCL volatiles and semi-volatiles,

TCL pesticides and PCBs, as appropriate.

1.13 ODOR, DUST AND NUISANCE CONTROL

Odor Control

All necessary means will be employed to prevent on- and off-Site odor nuisances. Ata
minimum, procedures will include: (a) limiting the area of open excavations; (b) shrouding open
excavations with tarps and other covers; and (c) use of foams to cover exposed odorous soils. If
odors develop and cannot otherwise be controlled, additional means to eliminate odor nuisances
will include: (d) direct load-out of soils to trucks for oft-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.
* 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
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corrected. Work will not resume until all nuisance dust emissions have been abated. OER will
be notified of all dust complaint events. Implementation of all dust controls, including halt of
work, will be the responsibility of the PE/QEP’s responsible for certifying the Remedial Action
Report.

Other Nuisances

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

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

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

program, as necessary, to prevent nuisances.
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1.0 INTRODUCTION

The construction of a 7-story residential building is being proposed at the property located at
4907-4909 4™ Avenue, Brooklyn, New York (“the Site™). This Construction Health and Safety Plan
(CHASP) has been prepared to identify site-specific health and safety procedures to be followed by
on-site contractors during remedial activities at the site. All activities performed under this CHASP
are targeted to comply with Occupational Safety and Health Administration (OSHA) Regulations 29
CFR Part 1910, ef seq.

1.1 Purpose

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

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

removed from the worksite.

1.2 Site Description

A diagram of the vicinity of the Site is provided as Figure 1 of the accompanying Work
Plan. The Site is located at 4907-4909 4™ Avenue in the Sunset Park section of Brooklyn, New
York and is identified as Block 783 and Lot 6 on the New York City Tax Map. The Site is 5,000-
square feet and is bounded by 4 Avenue, followed by a 3-story mixed use building to the north, a
2-story church to the south, a 4-story apartment building to the east, and a 4-story mixed use
building to the west. Currently, the Site is vacant and contains one 3-story commercial building

containing three units.



Avanced Cleanup Technologes Inc.

ENVIRONMENTAL CONSULTANTS

1.3 Environmental Concerns

A Phase I Environmental Site Assessment (Phase I) was completed by Advanced Cleanup
Technologies (ACT) and dated April 18w, 2013. The most recent usage of the property was for
commercial businesses. As of April 2nd, 2013 the site was occupied by a tire repair shop, a
music/art studio and a sewing business. The Phase I identified the site as having an E-designation.
The AOCs identified for this site include areas adjacent to the compressors with minor staining

and the area adjacent to an out of service freight elevator.

A Remedial Investigation Report was prepared by Advanced Cleanup Technologies dated
May 2014. During the investigation, seven soil borings were installed around the site at the
locations indicated in Figure 4 of the RAWP. Each boring was installed utilizing Geoprobe-style
portable equipment in combination with four-foot macro core soil samples containing dedicated
acetate liners. All down hole drilling equipment was decontaminated between sampling events to

minimize the possibility of cross contamination.

Soil was continuously sampled in each soil boring from ground surface to a depth of 4 feet
below ground surface (bgs). Two soil samples were collected from each boring, the shallow soils
0-2’ bgs and the deep soils 2-4’ bgs. One sample location, SB-3 was installed in the basement at
the location of the proposed elevator pit. To compensate for the extended depth, the boring was
installed to a final depth of 8” bgs. Soil samples for SB-3 were collected at 0-2° bgs and 6-8’ bgs.
All soil samples were screened for volatile organic compounds (VOCs) utilizing a Photovac
2020 Photo Tonization Detector (PID) and visually examines from lithology and the presence of
contamination. None of the soil boring locations had evidence of staining or PID levels greater

than 0.0 ppm.

Fourteen soil samples were collected from each soil boring and placed in appropriate
laboratory issued containers. Samples were submitted to Pace Analytical Laboratories, Inc.
(NYSDOH #10478). Soil samples were analyzed for VOCs in accordance with EPA method
8260, SVOCs in accordance with EPA method 8270, metals in accordance with EPA methods

6010 and 7471 and lastly PCBs and Pesticides in accordance with EPA methods 8081 and 8082.
2
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A map showing the location of the soil borings is shown in Figure 4.

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 (RAWP) 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.

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

presented below:
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Title Name Telephone Number
Site Supervisor Jeff Diamond 516-933-0655, Ext. 15
ACT

Project Manager Joseph Okelarin 516-933-0655, Ext. 13
ACT

Health and Safety Officer ~ Yisong Yang 516-933-0655, Ext. 15
ACT

3.0 PROTECTIVE EQUIPMENT

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

degree of protection afforded:

Level A:

Level B:

Level C:

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.

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.

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

chemical-splash suit or disposable chemical-resistant overalls.
4
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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 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.

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).

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

Rotate workers utilizing protective clothing during hot weather.

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

Thumbs down = “No; Negative”

Daily Health and Safety Meetings will address a list of tasks to be performed that day, the
9
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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:

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

. VOCs will be monitored at the downwind perimeter of the work area daily at 2

hour intervals. If ambient air concentrations of total organic vapors at the
downwind perimeter of the work area exceeds 5 parts per million (ppm) above
background, work activities will be halted and monitoring continued. If the total

organic vapor level readily decreases (per instantaneous readings) below 5 ppm
10
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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

receptor or residential/commercial structure, whichever is less - but in no case less
11
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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
aDOT drum. Gross contaminants will be brushed from worker’s clothing before leaving the Site. A
station for hand washing will also be set up.

Decontamination of heavy equipment will also be required before leaving the Site. Excavator
12
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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
Brooklyn Hospital Center: (718) 250-8000
Police Department: 911
Poison Control Center: (516) 542-2323

The nearest emergency medical facility is the Brooklyn Hospital Center, 121 Dekalb Avenue,
Brooklyn, New York, which is located 2.2 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:
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FIGURE 1:

Hospital Route
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Table 1:

NIOSH Exposure Limits
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International Chemical Safety Cards

ICSC: 0013

BENZENE

1CSC# 0015

ICAS# 71-43-2
RTECS # CY1400000
UN # 1114

[EC#  601-020-00-8
{June 05, 2003 Validated

¥

Cyclohexatriene

Benzol
Ce¢Hg

Molecular mass: 78.1

F vationad institute for
Occupatmnaz‘ Satety and Heafth
N A h

i

i TYPES OF
HAZARD/ |
| EXPOSURE

ACUTE HAZARDS/
SYMPTOMS

i PREVENTION

FIRST AID/
FIRE FIGHTING

|H1ghly ﬂammable

_ mRE

INO opén flames, NO sparks, and

|NO smokmg

- P‘owder- AFFF foam, carbon

. dmxlde

{

| EXPLOSION

'Vapour/alr lmxtures are
lexplosive. Risk of fire and
jexplosion: see Chemical Dangers.

IClosed system, vennlatxon, B

iexplosion-proof electrical

iin case of ﬁre keep drums etc
}con] by spraying with water.

{eqmpmem and llghtm,, Do NOT I

use compressed air for filling,
gdlscharcmg. or handling. Use
mon-sparking handtools, Prevent
butid-up of electrostatic charges

|(e.g., by grounding).

!

<

IAVOID ALL CONTACT!

j[_

I sINHALATION

IDizziness. Drowsiness.
|Headache, Nausea. Shortness of
{breath. Convulsions.
{Unconsciousness.

Wentﬂauon, local exhaust, or
Ibreathing protection.

Fresh air, rest, Refer for medical
|atiention.

~MAY BE ABSORBED! Dry skin.
Redness. Pain. (Further see

|Protective gloves. Protective
clothing.

|Ren;ove cc-}r_ltanﬁnated clothes.
Rinse skin with plemty of water or

hitp://www.cde.gov/niosh/ipcsneng/neng00 15 html

|
l

*SKIN Inhalation). Ilshower. Refer for medical
e U o . |atention. =~
L ]Redness Pain. Face shield, or eye protecuon in |Firstrinse with plenty of water
' EYES combination with breathing for several minutes (remove
| * [protection. contact lenses if easily possible),
P * - 7 S ) . thentaketoadoctor o
! !Abdominal pain. Sore throat. Do not eat, drink, or smoke duringi{Rinse mouth, Do NOT mduce
5 -INGESTION Vomiting, (Further see work. '|vomiting. Refer for medical

o ) Inhalatlon) I L |atention.

: SPILLAGE DISPOSAL STORAGE ’PACKAGING & LABELLING
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ioshi 015.htm!
ICSC:NENGOQ015 International Chermical Safety Cards (WHO/IPCS/IL... hrtp:i/www.cdc.govfmoshhpcsmnglnengﬂ

‘Remove.all ignition sources. Collecst | Fireproof, Separated from food and Do not transport with food and
{leaking and spilled liquid in sealable  {feedsiuffs oxidanis halogens feedstuffs.

‘containers as far as possible. Absorb | Note: E

jremaining liquid in sand or inert F symbol

‘ !
iabsorbent and remove to safe place. Do | T ombol
p 1 R: :):51136-1 1-36/38-48/23/24/25-65

INOT wash away into sewer. Do NOT

llet this chemical enter the environment. ' S: 53-45

‘Personal protection: complete 1 UN Hazard Class: 3
iprotective clothing including ; UN Packing Group: 1L
iself-contained breathing apparatus. ! e

; SEE IMPORTANT INFORMATION ON BACK.

I Prepared m (he context of cooperation between the Internaticnal Programme on Chemcal Safety & e

: _ : onal version have
tICSC: 0015 Commission of the Exropean Communitics (C) [PCS CEC 1994, No modiboations 10 1he Interational verson
j been mace excepy 1o add the OSHA PELS, NIOSH RELs and NIOSH TDLH velues.

International Chemical Safety Cards

BENZENE ICSC: .00?

5 — = PR
' PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: body b
I COLOURLESS LIQUID , WITH The substance can be absorbed into the bocy by
CHARACTERISTIC ODOUR, inbalation through the skin and by ingesuon
M
PHYSICAL DANGERS: INHALATION RISK: )
P The vapour is heavier than air and may trave]l A harmful contamination of the air can fl?t?u
along the ground; distant ignition possible. Asa reached very quickiy on evaporation ol fuis
0 result of flow, agitation, etc., electrostatic substance at 20°C.
charges can be generated.
R - = EFFECTS O F* SHORT-TERM EXPOSURE: |
CHEMICAL DANGERS: The substance is irritatingto the eyes the san an
T ! Reacts violently with oxidants, nitric acid, the respiratory tract Swallowmg_ﬂ‘ieﬂlllequ_ls krg?y
sulfiric acjd and halogens causing fire and cause aspiration into the lungs with the Tl e |
A explosion hazard. Aftacks plastic and rubber.  chemical pneurnonitis. The substance may &2
effects on the central nervous systerm . Tesm“}?g ‘
N OCCUPATIONAL EXPOSURE LIMITS: in lowering of cONSCIOUSNESS ]?Xpﬁsmfrmfar;sz};e |
TLV: 0.5 ppmas TWA 2.5 ppmas STEL (skin) the occupational eXposure limit vaiue may l
Al BEI (ACGIH 2004). in unconsciousness death |
T MAK: H \
i Carcinogen category: 1 Germ cell mutagen EFFECTS O ¥ LONG-TERM OR
| group: 3A REPEATED EXPOSURE: o
D | (DFG 2004). The liquid de:fats the skin. The substance may
! | OSHA PEL: 1910.1028 TWA 1 ppm ST 5 ppm  have efiects o1 the bone marrow lmm““iisys > |
A See Appendix F resulting ina decrease of blood cells, This l
NIOSH REL: Ca TWA 0.1 ppm ST 1 ppm See  substance is carcinogenic © hamans .-
T Appendix A \
NIOSH IDLH: Ca 500 ppm See: 71432 !
A '$
! Boiling point: 80°C Relative dens j £y Of the vapour/air-roixture al
T Melting point: 6°C 20°C (air=173: 1.2
Relative density (water = 1): 0.88 Flash point:
Pﬁgf’ilrf:[l;:s Solubility in water, g/100 ml at 25°C: 0.18 -11°C c.c. a089C ‘
Vapour pressure, kPa at 20°C; 10 Auto-ignition * ermperanre: 4"98 0
Relative vapour density (air = 1): 2.7 Explosive lin- %, vol% inair: 1,‘2'8' Pow:
Octanol/wates- partition coefficient as log 0“'-‘

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

t
—_
(W)

iThe subsmnce 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 odour warning when the exposure limit value is exceeded is insufficient.

Traosport Emergency Card: TEC (R)-3051114 / 30GF1-II
NFPA Code: H2; F3; RO

| ADDITIONAL INFORMATION

}

| ICSC: 0015 BENZENE

{CYIPCS. CEC. 194

- ~ INeither NIOSH, the CEC or the [PCS 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 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
Iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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International Chemical Safety Cards

TOLUENE ICSC: 0078

Nations! institute for
E gﬂffﬁ;ﬂﬁa mal Satery and Health
. S

R

Methylbenzene
Toluol
Phenylmethane
CgHsCHs / C7Hg
Molecular mass: 92.1

JCSC# 0078

ICAS#  108-88-3
RTECS # X§5250000
UN# 1294

EC# 601-021-00-3
'October 10, 2002 Validated

- TYPES OF | 1

|
ACUTE HAZARDS/ FIRST AID/
HAZARD/ . PREVENTION !
; ‘ YM FIRE FIGHTING
_EXPOSURE | VMPTOMS IRkt
’ FIRE %Highiy flarmable. NO open flames, NO sparks, and |Powder, AFFF, foam, carbon
1 ‘ 'NO smoking, idioxide. ]
{Vapour/air mixtures are IClosed system, ventilation, \Fcase of fire: keep drums, €ic.,
'}explﬁsive- explosion-proof clectrical jcool by spraymng with water.
‘ ' equipment and lighting. Prevent
E | build-up of electrostatic charges
. EXPLOSION | (.2 by grounding). Do NOT use |
compressed air for filling, .
! . discharging, or handling. Use !
o oy non-sparking handtools. f _
: | B [STRICT HYGIENE! AVOID | ‘
' EXPOSURE | EXPOSURE OF (PREGNANT) 1
? y WOMEN! b e e s
. |Cough. Sore throat. Dizziness. {Ventiiation. local exhaust. or Fresh air. rest. Refer for medical
sINHALATION {Drowsiness. Headache. Nausea, |breathing protection. iam:ntion.
o eomsciousness. e e
3 {Dry skin. Redness. IProteciive gloves. " [Remove comtaminated clothes.
i N . .
| i | /Rinse and then wash skin with
| “SKIN | i 'water and soap. Refer for
| ! ; Imedical atiention.
‘ [Redness. Pain. ISafety goggles. ‘First rinse with plenty of water
! ‘ i for several minutes (remove
CEYES : contact lenses if easily possible), |
; ; jthen take to a doctor.
! [Eurning sensation. Abdominal |Do not eat, drink, or smoke during Rinse mouth. Do NOT igduce
"+INGESTION  pain. (Further see Inhalation). work. Jjvomiting. Refer for medical
[ i | lattention.
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SPILLAGE DISPOSAL [ STORAGE }PACKAG]NG & LABELLING i
[Evacuate danger area in large spill! Fireproof. Separated from strong |—
iConsult an expert in large spill! Remove oxidants. 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
!let this chenical erter the environment.
{Personal protection: self-contained

ibreathing apparatus

SEE IMPORTANT INFORMATION ON BACK

! Prepared 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
: ; PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
I  COLOURLESS LIQUID , WITH ‘The substance can be absorbed into the body by
{ CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
!
M | PHYSICAL DANGERS: INHALATION RISK:
P | The vapour mixes well with air, explosive A harmful contamination of the air can be
; mixtures are formed easily. As a result of flow, reached rather quickly on evaporation of this
| o | agitation, eic., electrostatic charges can be substance at 20°C.
I ; generated.
R | EFFECTS OF SHORT-TERM EXPOSURE:
| CHEMICAL DANGERS: The substance is irritating fo the eyes and the
" Reacts violently with strong oxidants causing fire respiratory tract The substance may cause effects
T i and explosion hazard, on the central nervous system If this liquid is
i swallowed, aspiration into the lungs may result

’ A | OCCUPATIONAL EXPOSURE LIMITS: i chemical pneuronitis. Exposwre at high levels
r { TLV: 50 ppm as TWA (skin) A4 BEI issued may result in cardiac dysrhythmia and
[ N 1 (ACGIH 2004). UDCONSCioUSNEss.
} i MAK:
5 T ! Pregnancy risk group: C EFFECTS OF LONG-TERM OR
1 | (DFG 2004). REPEATED EXPOSURE:
) ' EU OEL: 192 mgym® 50 ppm as TWA 384 mg/m* The liquid defats the skin. The subsmnce may
f D 100 ppm as STEL (skin) (EU 2006}. have effects on the central nervous system
| OSHA PELT: TWA 200 ppm C 300 ppm 500 Exposure to the substance may enhance hearing

I A l ppm (10-minute maximum peak) damage caused by exposure to noise. Animal

, NIOSH REL: TWA 100 ppm (375 mgfm ST  ftests show that this substance possibly causes
' T 1 50 ppm (560 mg/m’) toxicity to human reproduction or development
} l NIOSH IDLH: 500 ppm See: 108883
| A |

R I - B

; i ' Boiling point: 111°C Relanve density of the vapour/air-mixture at
' Meltmg point: -95°C 20°C (air = 1): 1.01
3 P;g‘;?afﬁlés | Relative density (water = 1); 0.87 Flash point: 4°C c.c. :
; [ Solubility in water: none Auto-ignition temperature: 480°C l

! | e - R BT
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] — - . - - Sm———— '- o .
. ! Vapour pressure, kPa at 25°C: 3.8 xplosive limits, vol%e in air: 1_.] -7.1 '
! Relative vapowr density (air = 1): 3.1 Octanol/water partition coefficient as log Pow:

i 2.69

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

'

NOTES ' L

1Depending on the degreé o% ;x;c;st&é; penodlc medlc:] ;,x;mination ié su:géested Use of alcoholic bgvgrages enhances the
{harmful effect. Card has been partly updated in October 2004: see sections Occupational Exposure Lmntg, EU
iclassification, Emergency Response. Card has been partly updated in October 2006: see section Occupational Exposure

[ Limits.

Transport Emergency Card: TEC (R}-30S1294
NFPA Code: H2; F3; R

T

|
! ADDITIONAL INFORMATION
i

1CSC: 0078 TOLUENE

(CYIPCS, CEC, 1954

"Neither NIOSH, the CEC or the IPCS nor any person acting on behal f of NIOSH, the CEC or t’l?e ]P(_ZS is .
IMPORTANT :Tesponsible for the use which might be made of this information. This card contains the collective vIews :
LEGAL of the IPCS Pecr Review Committee and may not reflect in all cases all the detailed ’cq"“red“;em_s th the

NOTICE: lincluded in national legisiation 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. versionis
inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. .

Jof3 11/5/2008 11:40 AM



ICSC:NENG0268 International Chemical Safety Cards (WHO/IPCS/TL...

hittp://www.cde.gov/niosh/ipesneng/neng02 68.html

International Chemical Safety Cards

ICSC: 0268

ETI—IYLB ENZENE
p ﬂ“"\ \a. ¥ gcaﬁum‘g;ns?iuﬁ ﬁ:;ﬂd
l V s cupadional sarety Heaﬁh
| f] { E} " ¥ | B . Ay,
i e UNEP i
| Ethylbenzol
! Phenylethane
| EB
CgHi0/CeHsCaHs
Molecular mass: 106.2
ICSC# 0268
CAS# 100-41-4
RTECS # DAQ700000
UN # 1175
EC# 601-023-00-4
November 23, 2007 Validated
" TYPESOF ' 3 ]
i ACUTE HAZARDS/ FIRST AIDY/
| HAZARD/ | ? PREVENTION ‘
% ‘ SYMPTOMS ; F FIGHTIN
| EXPOSURE ' o - | FIREFIGHIING
| FIRE [Hibhiy flammable. ANO open flames, NO sparks and {Dry powder. Foam. Carbon
! _ 'NO smoking, ) idioxide.
i 'Vapomair m:xtures are {Closed system, ventilation, |In case of ﬁre keep drums, etc..
i explosive. ‘explosion-proof electricai icaol by spraying with water.
EXPLOSION ‘equipment and lighting. Do NOT |
i f luse compressed air for filling, |
o I. dischargingor bandliog. R
URE IPREVENT GENERATION OF
EHOS - A IM[STSj V - N o
HCough Sore throat. szzmess 'Venulauon, loca] exhaust, or Fresh air, rest. Refer for medical
: I IIAL. “'L_TION |Drowsiness, Headache. )brg:ja_ﬂn_r;g protection. atemtion. N
| ‘Redness IProtective gloves. Remove cont@aminated c]mhes
+ «SKIN ‘ 1 Rinse and then wash skin with
.. ,Al,, o S |“atf:randsoap o
T ‘Reduess Pain cnmatmn “deleted Safery goggles Firstrinse with plenty of water l
“EYES jat update Nov 07 - only at very for several minutes (remove
3 'hish levels. | comact lenses if easily possible),
L ] _ . [hentakewadoctor. |
: |Burning sensation in the throat Do not eat, drmk, or smoke durmu [Rinse mouth. Do NOT induce
"SINGESTION  jand chest. (Further see ‘w ork. vorniting. Refer for medical
. ~ linhalation). - L - 1at'tent10n L
SP]LLAGE DISP OSAL ! STORAGE _ |PACK.AGING & LABELLING
‘Personal protection: filter respirator for ‘Ftreproof Separated from stronb
iorganic gases and vapowurs adapted to | oxidants. Provision to confzin effluent |F symbol
ithe ajrborne concentration of the from fire extinguishing. Store in an area |Xn symbol
;substance. Ventilation. Collect leaking without dram OT Sewer access. R: 11- ‘70
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ICSC:NENG0268 International Chemical Safety Cards (WHO/IPCS/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 |

- . . !
ithis chemical enter the environment. :
|

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

"5 2-16-24/25-29 \
UN Hazard Class: 3

UN Packing Grove: I \
Signal: Dangel |
Flinn?e-Excl nlark-li_enljlm haz ‘
Highl ﬂammable liquid and vapour

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

Causes mild SEf'ln !mtatlon ‘
Causes eye irrizton

Swpecwd of causing cancer

lMa cause respiratory lmta‘tm‘n

lMa§ cause drowsiness or dizziness

[May be parmful if swallowed and enters \
l

uatic life

i SEE IMPORTANT INFORMATION ON BACK .

airways
Toxic ] aq \
— |

1CSC: 0268

1 Safety & the

Prepared m the comtext of cooperation bepween the Inlematonal Programife mﬂgtnﬁmmfm vergon have
Commission of the European Commuriities (C) IPCS CEC 1994, No modific2ti7

beeri made except 10 add the OSHA PELs, NIOSH RELs and NIOSH IDLH V&7 R

International Chemical Safety Cards

ETHYLBENZENE

ICSC: 0268

SURE:

' I PHYSICAL STATE: APPEARANCE: ROUTES OF EXPO .
: : body b
COLOURLESS LIQUID , WITH AROMATIC  The substance can b€ 3"50‘(}’;“ ;Txitg(::i]ieon. Yoy
M | ODOUR. inhalation of its vapoUT, #1¢ %Y
P , PHYSICAL DANGERS: INHALATION RESKE .
The vapour mixes well with air, explosive A harmful contarnination evanoration of this
0 | mixtures are easily formed. reached rather siow 1y R €VaPO
substance at 20°C..
R CHEMICAL DANGERS: :
. EXPOSURE:
Reacts with strong oxidants. Attacks plastic and EFFECTS OF SHC? RT T::)'l:h?eyes the skin and
T rubber. The substance js rritatits ot e liquid may
the respiratory cract SWallOWIE S AL oF
A OCCUPATIONAL EXPOSURE LIMITS:  cause aspiration int© ﬂ‘?[_[llc“';gusb;"t;nce may cause |
TLV: 100 ppm as TWA 125 ppmas STELA3  chemical pneumonitis- rvous system. Exposure
N (confirmed animal carcinogen with unknown effects on the central neause Jowering of
1 relevance to humans); BEI issued (ACGIH above the OEL could © <
]' 2007). consciousness. 51
i EU QOEL: 442 mg/m® 100 ppm as TWA 884 R i
- mg/m* 200 ppm as STEL (skin) (EU 2006). EFFECTS OF LOSSI}TR%RM o \
' b OSHA PEL{: TWA 100 ppm (435 mg/) REPEATED E_XI; O rcinogenic 10 |
NIOSH REL: TWA 100 ppm (435 mg/n) ST | %8 SUSACE 19 B ce may bave effects on the |
l A . 125 ppm (545 me/m’) kidneys- and liver , resultingin impaired |
! } NIOSH IDLH: 800 ppm 10%LEL See: 100414 0 Repeated conact with skin may cause l
i T : dryness and crackKinis \
! A 5 e e ot
L e e e ... U ’ ~ . mixture at :
' Boiling point: 136°C Relative densic, . --*¢ VAPOuT/air-mi !&
PHYSICAL | Melting point: -95°C 20°C air=1) @ -~ .
PROPERTIES | Relative density (water = 1): 0.9 Flash point: 18 = - =
| -

11/5/2008 11:40 A



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

i Solublhty 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:
' | 3.1

g VlSCOSlty, mm/s at 25 °C: 0.6

ENVIRONMENT AL The substance is toxic to aquatic organisms. It is strongly advised that this substance
DATA does not enter the environment.

NOTES

T‘he odour waming when the EXposure hrmt value is exceeded is insufficient.

: Transport Emergency Card: TEC (R}-305 1135 or 30GF1- I+I1
: NFPA Code: H2; F3; R0

| ADDITIONAL INFORMATION

J: ICSC: 0268 ETHYLBENZENE

{C)IPCS, CEC, 1994

iNeﬂher N]OSH, the CEC or Ihe IPCS nor any person at:tlna on behalf of NIOSH, the CEC or the IPCS 1s
rresponsible for the use which might be made of this information. This card contains the collective views

' IMPORTANT

LEGAL ~of the [PCS Peer Review Committee and may not reflect in all cases all the detailed requirements
NOTICE: iincluded 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
inctusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

30of3 11/5/2008 11:40 AM
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International Chemical Safety Cards

1CSC: 0086
p-XYLENE
| - Ny Y [ ptional insttuie O gy l
y \\\J éf@ tg'{’ Py q& gccuparmnal safety ak. ; F ‘
N N\ [ [
17 &V S J
=" [UNEP
para-Xylene ‘
‘ 1,4-Dimethylbenzene
p-Xylol !
’ CeHa(CHs)2 / CgHio
: Molecular mass: 106.2
JCSC# 0086
‘CAS# 106-42-3
RTECS # ZE2625000
i’UN # 1307
ECH# 601-022-00-9
‘August 03, 2002 Validated L
- TYPES OF | | N FIRST AXD/ \
' HAZARD/ ACUTE HAZARDS/ G
EXPOSUR;: | SYMPTOMS | PREVENTION FIRE FIGI'?IIN 7__!
F — :Fi’ prr— e " yer, waler spray, fouI
{ FIRE ammable ENO ;Jg;l}lﬂnime& Sparis, an ubon dioxide. i
i e : drums, etc.,
‘1Ab0ve 27°C explosive vapour/air |Above 27°C use a closed system, - 1 -25¢ of fire; ke\?zth water.
! ’m;xmres may be formed. iventilation, and explosion-proof > /1 by spraying
| EXPLOSION || electrical equipment, Prevent
: !bmld -up of electrostatic charges
. o _feg.bygrowmnding). e m et
' ! .lSTRICT HYGIENE! AVOID " '
 EXPOSURE | [EXPOSURE OF (PREGNANT)
S B .. e T
! INHALATION EDlzzmess Drowsiness. |Vemllanon, Tocal exhaust, or © -zshair, rest. Re
IHeadache. Nausea. ibreathing protection. ’ ‘,cntlon. - - ¥ P &-1es —=
e adacne. Nausea. _lbrea ecton. . .
L SKI .‘Dly skin. Redness. Protective gioves. E:ﬁgﬁ:}naifsh skin with
. ater and soap. ) ‘
' : A — " Tetriose w,mplentyofwater
f |Redness. Pain JSafety spectacles. ¥ - everal minutes (remove |
sEYES | j ‘iact lenses if easily possibie), |
‘ ; I ."—;ntnketoadoctor ] __ﬁ:\
1 i . P
i I e = e — e - - oT duce
| iBurmng sensation. Abdominal _/IDo nof eat, drink, or smoke during; - inse m‘ﬁ" fDsz;I_ mccli[:cal \
| [INGESTION lpain. (Further see Inhalation).  |work. . :miting, Refer
| __ ttention. ) . .
P - ‘ o i
5 ELLING
SP]LLAGE DISPOSAL | STORAGE [PAC 2 ‘hﬁflﬂ____w'ﬁ'f_—-—w

fVermlanon. Remove all ignition
‘sources. Collect leaking and spilled
lliquid in sealable containers as far as

ioxidants

&F ireproof. Separated from strong

!Note: . .
Xnsyr 0@

o —

l
l
end strong acids i

. ——_
——
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ICSC:NENGO0086 International Chemical Safety Cards (WHO/TPCS/IL... htp:/fwww . cde.gov/niosh/ipcsneng/neng086. hunl

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

isand or inert absaorbent and removeto IS: 2-25
1safe place. Do NOT let this chemical - jUN Hazard Class: 3
senter the enviromnent. {Extra perscnal {UN Packing Group: III

.protection: filter respirator for organic

igases and vapours.) [

SEE IMPORTANT INFORMATION ON BACK

: Prepared m 1he context of cooperation between the Imemauonal Programame on Chemcal Safety & the
“ICSC: 0086 Cormmssion of the European Commurities (C) IPCS CEC 1994 No modifications 1o the Intzrnauonal version have
i been made except 10 add the OSHA PELs. NIOSH RELs and NIOSH IDLH values

International Chemical Safety Cards

p-XYLENE ICSC: 0086
! I ! PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
i COLOURLESS LIQUID , WITH The substance can be absorbed into the body by
M % CHARACTERISTIC ODOUR. inhalation, through the skin and by ingestion.
P | PHYSICAL DANGERS: INHALATION RISK:
: As aresult of flow, agitation, etc., electrostatic A harmful contamination of the air will be
O - charges can be generated. reached rather slowly on evaporation of this
‘ substance at 20°C.
R . CHEMICAL DANGERS:
| Reacts with stropg acids swong 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 swallowed,
i (ACGIH 2001). BEI {ACGIH 2001). aspiration into the lungs may result in chemical
N i EU OEL: 50 ppmas TWA 100 ppm as STEL preumonilis.
+ (skin) (EU 2000).
T | OSHA PEL#: TWA 100 ppm (435 mg/m®) ig’f;‘ffr 5133 g’;’g‘;’ggﬁ;ﬁm OR
; . = 3 A 0 :
i NIOSH REL: TWA 31 00 ppm (435 mg/nr} ST The liquid defats the skin. The substance may
b g%g%"hgﬁjr;g{)m ) See: 95476 have effects on the central nervous system.
i : ppm 5ee: 22370 Anima) tesis show that this substance possibly
A ‘ causes toxicity to human reproduction or
i developmeni.
v
L
!
; A H
I 1‘ Boiling point; 138°C Relative 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.
i  PROPERTIES | none Auto-ignition 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
iENV[RONMENT AL ;The substance is toxic to aquatic organisms.
! DATA i
{ NOTES

20of3 11/5/2008 11:41 AM
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ICSC:NENGO0086 International Chemical Safety Cards (WHO/TPCS/IL....

ndations on this Card also

;Depcmiing on the degree of exposure, periodic medical examination is indicated. The recomm™®
apply to technical xylene. See ICSC 0084 o-Xylene and 0085 m-Xvlene. A

\ Y Transport Emergency Card: TEC (R)-SOSIB(.)T Iél

P NEPA Code: H2; F ig R_ts~

. e Limtis.

Card has been partially updated in January 2008; see 9““???0]_“1 Expos

ADDITIONAL INFORMATION —

ICSC: 0080

p-XYLENE

(C)IPCS, CEC. 1994

;ﬁ' NIOSH, the CEC or the IPC_)S is |
card contains the collective VIEWS
{he detailed requirement

liance of the cards \hflﬁ] _the
oduce the ULS. versionis

!Neither 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 [MIIT.(E)SXL iof the IPCS Peer Review Cormittee and may not reflect in all cases all
NOTICE: 'inclnded in national legistation on the subject. The user should verify comP

) ‘refevant legislation in the country of use. The only modifications made t0 PT

!_i_qclusiqn of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. oo oo o=

11/5/2008 11:41 :
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hitp:/fwww .cde.gov/niosh/ipcsneng/neng066 7. hirnl

International Chemical Safety Cards

NAPHTHALENE 1CSC: 0667
p‘-‘“’" ! f Mationad institute for
\\!. [, \; Ocetiatipnal Ketery and Health
UNEP ' [ g | 1
\ Naphthene
| CioHs
: Molecular mass: 128.18
ICSC# 0667
'CAS#  91-20-3
RTECS # QJ0525000
[UN # 1334 (solid); 2304 (molten)
EC# 601-052-00-2
|April 21, 2005 Validated
i !
 TYPESOF | ACUTEHAZARDS/ | ppeorano | FIRSTAID/
EXPOSURE | SYMPTOMS 1~ !;‘ FIRE FIGHTING
' FIRE |Combust1ble INO open flames. Powder, water spray, foam,
] | i icarbon dioxide.
:— ;Above 80°C exploswe vapmxr/mr |Prevent deposition of dust; closed |
j imixtures may be formed. Finely jsystem, dust explosion-proof |
j EXPLOSION |dispersed particles form ielecrical equipment and Jighting.
... [eeplosivemixtwresinair, | S U
F i PREVENT DISPERSION OF
EXPOSRE b e
f :fHeadache Weakness. Nausea. _[Ventilation {(not if powder) local [Fresha air, rest. Refer for medical
i s INHALATION EVonntmg Sweating. Confusion. |exhaust, or breathing protection. |jattention.
‘ tJaundice. Dark urine. : _
: MAY BE ABSORBED! (Further |Protective gloves. iR.mse skin with plent) of water or
+ »SKIN .
T isee Inhalation). I .. . |5h""""Er _ e
‘ Safety spectacleq [Firstrinse wnh plenty of watcr
' EYES | ifor several minutes (remove
\ icontact lenses if easily possible).
‘ i |then take to a doctor.
; ‘Abdominal pain. Diarrhoea. ‘Do not eat, drink, or smoke during |Rest Rcfer for medlcal attem]ou
| - «INGESTION iLonvuiswns Unconsciousness. ework Wash hands before eating.
j |(Further see [nhalation). o [ -
sgn:Licg DISPOSAL STORAGE - ﬁ’ACKéGING & LI’L_IEELI_,ING
Pcrsona] protection: filter respirator for Separated ﬁ'om strong omdants food Do not transport with food and
iorganic gases and vapours. Do NOT let |and feedstuffs Store in an area withowt  |feedstuffs.
‘this chemical enter the environment. jdrain or sewer access. Marine pollutant.
'Sweep spilled substance into covered | Xn symbol
icontainers; if appropriate, moisten first | N symbol
'to prevent dusting. Carefully coliect | R: 22-40-50/53
iremainder, then remove to safe place. ; S: 2-36/37-46-60-61
\ 1

[ of 3
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20f3

— -
l

hnp:l!www.cdc.gOV/nioshfipcsnengj

[UNPackingGrowp: 10 ‘

PR

) SEE IMPORTANT INFORMATION ON BACK

.

- ICSC: 0667

Prepared m the comext of cooperation between the Intematmonal P\'Oﬂl‘ﬂ“"m‘ on Chemical Safe‘ymﬁa‘lifers
Commussion of the European Commatties (C} IPCS CEC 1994, No modifications to the Intemal
been made except fo add the OSHA PELs, NIOSH RELs and NIOSH IDLH values

jan have l

—— |

NAPHTHALENE

International Chemical Safety Cards

LCSC: 0667

ROUTES OF EXPOSURE:

I . PHYSICAL STATE; APPEARANCE: ) body b
! * WHITE SOLID IN VARIOUS FORMS , WITH The substance can be absorbed into the body by
i M | CHARACTERISTIC ODOUR. inhalation, through the skin and by jngestion.
I P ll PHYSICAL DANGERS: INHALATION RISK: - will b
‘_ * Dust explosion possible if in powder or granular A harmful contarmination of the air Wi f;i
': o ! form, mixed with air, reached rather siowly on evaporation of this
, : substance at 20°C. See Notes.
R | CHEMICAL DANGERS: .
; On combustion, forms irritating and toxic gases. EFFECTS OF SHORT-TERM EXﬂll’OSUI}iE-
i T Reacts with strong oxidants The substance rnay cause effects on T (1)0 ’)
resulting in lesions of blood cells (hzilmlo-}, }'Slsure
A | OCCUPATIONAL EXPOSURE LIMITS:  See Notes. The effects may be delay e Lo
| TLV: 10 ppm as TWA 15 ppm as STEL (skin) by ingestion may 1'_65111'5 in death. Medica
N ] A4 (not classifiable as a human carcinogen); observation is indicated.
: (ACGIH 2005). . 1
T ! MAK: skin absarption (H); EFFECTS OF LLONG-TERM OF
! Carcinogen category: 2; Germ cell mutagen REPEATED EXPOSURE:
 group: 3B; The substance rviay have effects on the‘blc’)lc_;i,
D { (DFG 2004). resulting in chroonic haemolytic anaeﬂe'-';a- resulting j
OSIATELL TV OGO | sesmers s O DO
i . . In ne deve me
A | NIOSH REL: '_EWA 10 ppm (50 mg/m®) ST 15 Dossibly carainogenic o humass. !
ppm (75 mg/m)
T { NIOSH IDLH: 250 ppm See: 91203
|
A ! 5
 Boiling point: 218°C Vapour pressur - . Paat25°C: 11 4 l
| Sublimation siowly at room temperature Relative vapou - density (air = 1): #-5=
| Melting point: 80°C Flash point: i
| PHYSICAL » Density: 1.16 80°C cc. 1
' PROPERTIES !gcm? Auto-ignition te xmperature: 540°C: .
" Solubility in water, g/100 ml at 25°C: Explosive limi». - - vol% inair: 9'9"5‘ ,
i 1 none Octanoliwater - %rtition coefficier: * as log Pow:
i [ ~ A -
i 2.2

EENVIRONMENT AL BﬁThe substance is very toxic to aquatic organisms. The substance my cause lopg-terr”"
DATA

ieﬁ"ects in the aquatic enviromment.

— Tl

NOTES

igo;e individuals may be more sensitive to the eﬁ‘ect aof napﬁthalene on blood cells.
Transport Emergency Card: TEC (R)-4181334 (solid); 41GF

!

H

II+1I1 (solid); 4 ¥ S2304 (molten) |
(NFPA C ode: H2; F2; RO; |

11/5/2008 11:42 AM
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ADDITIONAL INFORMATION

- JCSC: 0667

NAPHTHALENE

{C) IPCS. CEC, 1984

IMPORTANT
LEGAL
NOTICE:

'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 made of this information. This card contains the collective views
:of 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
irelevant legisiation 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

ICSC: 1674

ACENAPHTHENE

{ seztional fnstrtut&’ for

: X LM‘*\ "-Q - and teatth
7 ( at Decupational Safgiw & .
\‘\fl ( } " b f-’f por -
' f é Cod.
1,2-Dihydroacenaphthylene
1,8-Ethylenenaphthalene
Ci12Hio
Molecular mass: 154.2
ICSC# 1674
ICAS # 83-32-9
jRTECS # AB1000000
':UN # 3077
i_Oc_:tob_c_:r 1_2,_:2006 Valirdateicrii o _
- TYPES OF | I
ACUTE HAZARDS/ | FIRST AID/
. HAZARD/ " PREVENTION | GHTING
| EXPOSURE SWPTOMS ] o _ B FIRE FI _
FIRE I‘Combustxble fNO open Hames. 'W’ater Spl‘a)' D"}r’ POWder Foam.

[Finely dlspersed partlcles form
: EXPLOSION Le‘<ploswe mixtures in air.

Carbon d10x1de. )

Prevent deposntlon of dust, closed J—_
:system, dust explosion-proof I
_ lelecrrical equipment and lighting. 1 U

ISee NOTES. o fP@WN I DISPERSION OF |
EXPOSURE L DLST! | -
<INHALATION i Local exhaust or breathmg {Fresh air, rest.
s l protecupn ) o o

: {Protective gloves. ‘iRemove contaminated qlothgs.
"SKIN ‘"Rmse and then wash skin with
I' s o o i iwater and soap. A
! lSafety gopgles ;F]I‘St rinse with plentv of water !
| for several minutes (removc_
T | f icontact lenses if easily possible),
g | 'then ke [0 4 doctor.
l uth.
L INGESTION J :Do not eat, drink. or smoke during- iRJnse mo
[ . Cqwork. ¢ N o
| SPILLAGE DISPOSAL STORAGE 'PACKAGING & LABELL]NG

Personal protection: P2 fi lter resplrator
for harmful particles. Do NOT let this
ichemical enter the environment. Sweep
|spllled substance into covered
containers: if appropriate, moisten first
to prevent dusting. Carefully collect
remamder thcn remove to safe place

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

]UN i azard Class: 9
|UN Packing Group: Il
!Slgnal Warning

| Envir«
'Very toxic to aquatic life with long

lastmg, effects

SEE IMPORTANT ]NFORMAT]ON ON BACK

! of3

11/5/2008 11:03 AM
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) Prepared in the contexi. of coopemanon beween the Tnternational Programmes on Chemical Safety & the
ICSC: 1674 Cormmssion of the Ewrapean Communities (C) IPCS CEC 1994 No encdifications to the Intemnational version have
: been madc cxccptm add the OSHA PELSs, NIOSH RELs and NIOSH IDLH vaiues J

Internatlonal Chemlcal Safety Cards

ACENAPHTHENE | i B 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. INBALATION RISK:
0 i A harmful conceniration of airborne particles can
i CHEMICAL DANGERS: be reached quickly when dispersed
R { On combustion, forms toxic gases including
![ carbon monoxide. Reacts with siropg oxidants  EFFECTS OF SHORT-TERM EXPOSURE:
T 5
! OCCUPATIONAL EXPOSURE LIMITS:
A + TLV not established. EFFECTS OF LONG-TERM OR
" MAK not established. REPEATED EXPOSURE:
N i See Notes.
T ;
D ;
' |
A !
!
T
A
f Boiling point: 279°C Vapour pressure, Pa at 25°C: 0.3
| hing point 95°C Relative vapour density (air =1): 5.3
[ wity: 1.2 Flash point: 135°C o.c.
oo Auto-ignition temperagure: >450 °C
i ubility in water, g/100 ml at 25°C: 0.0004 Octanol/water partition coefficient as log Pow:
| 3.9-4.5

substance is very toxic to aquatic organisms. The substance may cause long-term 3 t ‘
cts in the aquatic enviromnent. It is strangly advised that this substance does not

T the epvironment.

NOTES

ure substance and also asa component of po]yaromanc hydrocarbon (PAH) mxxtures Human
sciated PAH's exposure with cancer and cardiovascular diseases. Insufficient data are available
:e on human health, therefore utmost care must be taken.

Transport Emergency Card TEC (R) 9OGM7 HI

_ ADDITIONAL IN]FORM{\'_I’ION

2of3 11/5/2008 11:03 AM
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v
1
i
i
|

ICSC: 1674 ACENAPHTHENE l
{CYIPCS, CEC, 1994 k

Neither N;.IOSI-I, 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 made of this information. This card contains the collective Views

: ngIL \of the IPCS Peer Review Conmnittee and may not reflect in all cases all the detailed requirements
NOTICE:

‘relevant legislation in the country of use, The only modifications made to produce the U.S. version is

lincluded in national legislation on the subject. The user should verify compliance of the cards with the i
jinclusion of the OSHA PELs, NIOSH RELs and NIOSH 1DLH values. |

3of3 11/5/2008 11:03 AM



[CSC:NENG0825 International Chemical Safety Cards (WHO/IPCS/IL...

1of3

International Chemical Safety Cards

AN THRACENE ICSC: 0825

p 4!"“‘ \ ’&:ﬁ;ﬁ?ﬁgxﬁﬁzﬁiﬂm&h
V
% éf@'ﬂ"v /‘ y ARt
E [ |
D — i
Anthracin
Paranaphthalene
Ci14Hio / (CsH4CH)2
Molecular mass: 178.2

ICSC# 0825
‘CAS# 120-12-7

http://www.cdc.gov/niosh/ipcsneng/neng0823. hml

IRTECS # CA9350000

March 24. 1999 Validated
TYPESOF | e [ |

\ |  ACUTE HAZARDS/ FIRST AID/

. HAZARD/ 1 PREVENTION i

" EXPOSURE ; SYMPTOMS ,‘ | FIRE FIGHTING

‘ Combustible. |NO open [lares. {Powder, water spray, foam,

FIRE .carbon dlcmde

o

EFme]v dlspersed pamcles form nPrevem deposmun of dust; closed iIn case of fire: kecp drurns etc.,
; EXPLOSION lexplmlve mixtures in air. lsystem, dust explosion-proof tcool by spraying with water.
lelectrical equipment and lighting, '

URE f w'PRfVENT DISPERSION OF |
[ . -
: ICough_ Sore throat [Vemxlatmn (not if powder) Jocal [Fresh air, rest. Refer for medical
g _THAEHOT L _ ~ jexhaust, or breathing protection. |attention. o
' iRedness. {Protective gloves, Remove contaminated clothes.
 *SKIN l . Rinse and then wash skin with
L R P . ... |watrandsoap.
' [Redness. Pain. ISatety spectacles, face shield, or |Firstrinse with plenty of water
“EYES ’ |e_ve profection in combination for several minutes (remove
: with breathing protection if contact lenses if easily possible),
| o ) ! o - -powder. |then take to a doctor.
lAbdommal pam ‘Do not eat. drm}., OT SmoKe aurm_ |R1nse mouth. Rest. Refer For
: 'INGESTION f |work. imedical attention.
—
! SPILLAGE DISPOSAL . L ST_ORAGE IPA(_ZKAGING & LABELLING
‘Sweep spilled substance into lSc:lmrmaed from strong omdants We]l ‘

ithen remove to safe place Do NOT let
ithis chernical enter the environment. '
{(Extra personal protection: P2 filter l

icomamers Carefully collect remainder, ‘closed l

irespirator for harmful particies). 1 ‘
' SEE H\{PORTANT INFORMATION ON BACK

; Prepared in the comest of cooperation between the Intemationa] Programme on Chenucal Safety & the
-ICSC: 0825 Commission of (he Fizopean Commmunities (C) JPCS CEC 1994, No modifications 10 the Intermational version have
been made except o zdd the OSHA PELs, NIOSH RELS end NIOSH IDLH values,

11/5/2008 11:05 AM




ICSC:NENG0225 International Chemical Safety Cards (WHO/IPCS/IL...

http:f/www.cdc.govinioshfipcsneng/nengOBZS.himl

International Chemical Safety Cards

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:
; P ! Dust explosion possible if in powder or granuiar INHALATION RISK: o
t form, mixed with air. Evaporation at 20°C is neghgble; 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—TERM EXI?OSURE?
T " toxic fume , causing fire and explosion hazard.  The substance slightly irriates the skin and the
! respiratory tract.
A ! OCCUPATIONAL EXPOSURE LIMITS:
TLV not established. EFFECTS OF LONG-TERM OR |
N REPEATED EXPOSURE: . ) f
Repeated or prolonged contact with skin may
T cause dermatitis.under the influence of UV light.
D
A
T !
A e
fememeelien el e e e e e e . E
Boiling point 342°C Relative vapour density (air = 1): 6.15
Melting point: 218°C Flash point: 121°C
PHYSICAL Densiiy; 1.25-1.28 Auto-ignition termperature: :'?38°C
PROPERTIES | g/’ Explosive limits, vol% in air: 0.6-2 .
Solubility in water, g/100 ml at 20 °C: 0.00013 Octanol/water partition coefficient as log Pow:
f Vapour pressure, Pa at 23°C: (.08 4.5 (calculated) -
EENVIRONMENT AL The substarice is very toxic to aquatic organisms. The substance may cause long-term
DATA effects in the aquatic environment,
o NOTES - ]
iGreen oil, Tetra-olive N2G are rade names.
i NFPA Code: HO; FL;R; .
I . ADDITIONAL INFORMATION @ e

i, B, . - o {
i
i '

i ICSC: 0825
' {CYIPCS, CEC, 1994

ANTHRACENE

j IMPORTANT
LEGAL
NOTICE:

Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC ar 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 Committee and may not refiect in all cases all the detailed requirements !
|mcluded in national legislation on the subject. The user should verify compliance of the cards with the

11/5/2008 11:05 AM



ICSC;NENGO0825 International Chemical Safety Cards (WHO/IPCS/IL... hittp:/rwww.cde.gov/niosh/ipesneng/neng0825 . honl

Q}eievaﬁivle?g-is-létion_ih the éounu; of use. The onl_y' modifications made to p.roduce the U.S. verston is
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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ICSC:NENG1474 International Chemical Safety Cards (WHO/TPCS/TL. ..

hth!!www.cdc.govlniosh!ipcsneng{nengl 474 him!

International Chemical Safety Cards

1ICSC: 1474

|

¥ i fnstitute for |

&‘iﬁfmﬁ‘}’ma satety and Health
i S

y y FO7
é\gf‘w‘@ \5&"1.? / , ? £
! e UNEP b { |
[ Benzo (d.e.f) phenanthrene
I beta-Pyrene
| CisHio
| Motecular mass: 202.26
'ICSC# 1474
ICAS# 129-00-0
'RTECS # UR2450000
\November 27,2003 Validated - e
" TYPESOF | D N /
1 ACUTE HAZARDS/ FIRST AID
 HAZARD/ PREVENTION | pRE FIGHTING
| [Gives oF irritating or toxic Fames NO open flames, NO sparks, and |, "“j7ater spray, carbon _d1ox1cfle, dry
; FIRE [{or gases) ina fire. '[NO smoking, epowder alcohol-resistant foam,
oo | L o ‘_\ o o L{)-a-‘-ll o e
EXPLOSION | i - e
EXPOSURE ' . .
' ANHALATION | [Avoid ivhalation of dust “Fresh air, rest s
; ‘Redness. i|Protective gloves. Remove contaminated clothes |
lSKIN | “:ynse and thep wash skinwith
| 1 . water and soap. {
T S b . . #_——_-—4H
; Redness. Safety speciacles. ~irstrinse with plenty of water
; ; ‘or several minutes (remove [
"EYES \crontact Jenses if easily possible), 1
! thentaketoa doctor. |
| - A T iDonotcal dunk or smoke durmel oo NOT induce vomiting, Give
JINGESTION | Mo o ik or sme e 1:!:11:); of water to drink. Refer for
| ; jne edical attention. B o
SPILLAGE DISPOSAL STORAGE IPACMGING & LABELLING

JSweep spilled substance into

|Separated from strong oxidants. Keep in {Do not *

1contamers if apprapriate, moisten first |a well-ventilated room.

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

J
i

opemwib foodand |
|feedstn fT5. |
! |
! e
| ]

|

]

i e

o - 'SEE IMP

ORTANT INF()RMA’I‘ION ON BACK

| ICSC: 1474

Prepared mn the context of cooperation between the Intematonal Progrzmm“ on Cl
Commmission of the Exropean Communities (C) IPCS CEC 199 Np msddifications
been made exr,ept 10 add t.hc OSHA PELs, NIOSH RELs and NIOSH IDLH vahes.

. |
nermical Safely & the i
1o the Intermauonal verson have l

I

10of3
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[CSC:NENG1474 Interpational Chemical Safety Cards (WHO/IPCS/IL... http://www.cde.gov/niosh/ipcsneng/neng| 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:
; | Evaporation at 20°C is negligible: a harmful
(3 | 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
I 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
___A — o 4 m m———— —_— — - - - dme e e e —_ — P— _ _ PR
Boﬂmg point: 404°C olublhty in water: 0.135 mgfl
| Melting point: 151°C at25°C
ngYP;llf'?lI{: S ' Density: 1.27 Vapour pressure, Pa at °C: 0.08 g
- glem’ Octanol/water partition coefficient as log Pow:
| ' 4, 88
i NVIR lﬁﬂl-t;accmu]at:on bf this chenncal may occur in crl.stacea,ln ﬁsh.m milkin algae andln
E ]())EKENTAL rmolluses. It is strongly advised that this substance does nol enter the environment
|

4 NOTES

|Pyrene is one of many polvcychc aromauc h\fdrocarbons stzmdards are usually established for themn as mixiures, ¢.g., coal t
nar pitch volatiles. However, pyrene may be encounrered as a laboratory chemical in its pure form, Health effects of
|exposurc to the substance have not been mvesngated adequately See ICSC 1415 Coal-1ar pltch

j - __ ADDITIONAL INFORMATION

ICSC 1474 PYRENE |

(C) IPCS. CEC, 1594 l

' IMPORTANT gNelrher N]OSH, the CEC or the IPCS nor any person actmg on behalf of NIOSH the CEC or the lPCS is
responsible for the use which might be made of this information. This card coniains the collective views

r ;g’g‘élé of the IPCS Peer Review Commitiee and may not reflect in all cases all the detailed requirements

. g mcluded in nanonal lepislation on the sub_]ect The user should verify comphance of the cards with the

tof3 11/5/2008 11:06 AM



ICSC:NENG1474 International Chemical Safety Cards (WHO/IPCS/IL... http:/fwww.cde. goviniosh/ipcsneng/neng1474.biml

T irelevant legislaﬁon in the comﬁy of use. 'Ihc—gniy?nbdiﬁé_aﬁons made to prbﬁuce the U.S. version is
L _ inclusion of the OSHA PELs, NIOSH RELs and_ ?IIQ_SI—I IDLIii_w_alueg.

30f3 11/5/2008 11:06 AM



ICSC:NENG1672 Inernational Chemical Safety Cards (WHO/IPCS/IL... http://www.cde.goviniosh/ipesneng/nengl 672 himl

International Chemical Safety Cards

1CSC: 1672

CHRYSENE
4 for
and Health -
/4 ¥
i_& i
Benzoaphenanthrene
1,2-Benzophenanthrene
1.2,5,6-Dibenzonaphthalene
CigH2
Molecular mass: 228.3
ICSC# 1672
‘CAS# 218-01-9
i‘RTECS # GC0700000
‘UN# 3077
EC# 601-048-00-0
‘October 12, 2006 Validated
~ TYPES OF ' ; |
. ACUTE HAZARDS/ . A FIRST AID/
i HAZARD/ ] PREVENTION |
_Exposuge :  SMFTOMS . TREMOTING
: FIRE Combusub]e |NO open flames. |Water spray. Dry powder. Foam
J ) o ICa.rbon dioxide.
‘ Finely dlspersed pamc]es form Prevenl deposmon of dust; closed |
EXPLOSION |cxploswe mixtures in air. :sysiemn, dust explosion-proof ‘
e o - selecmcal ‘equipment and lighting, !_ e
; ‘See EFFECTS OF LONG-TERM 1AVOID ALL CONTACT! |
| EXPOSURE  (,p RpppaTED EXPOSURE. @ N
SN sl g . _ e
[y U.ocal exbaust or breaihmg IFresh air, rest
N Hf \LATION f A iprotectio. R _
j - {Protective gloves Protective iRemove contaminated clothes.
: SKIN f {clothing, IRinse and then wash skin with
: R o o S  |waerandsoap.
? ‘Saferv gogales [First rinse with plenty of water
EYES lfor several mimaes (remove
| icontact lenses if easily possible),
o L ‘ ither take to a doctor. o
) -IN GESTION .‘ I|—Do not eat, drmk, or smoke durmg Rinse mouth.
E _ C— — . — = Wor]\ - . _ . P
; SPILLAGE DISP OSAL 1[ STORAGE _ !PACKAGING & LABELLING'
Perf;onal protection: P3 filter respirator *Separated from strong oxidants, '
ifor toxic particles. Do NOT let this Provision to contain effluent from fire | T symbol
ichemical 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
lto prevent dusting, Carefully collect j UN Hazard Class: 9
jremainder, then remove to safe place. ! UN Packing Group: Il

1 of 3

11/5/2008 11:38 AM



Toxic to aquatic ¢ life with long lasting

i

iosh/ipcsneng/meng 16 7.2.numt
ICSC:NENG1672 Imernational Cherical Safety Cards (WHO/IPCS/IL... hutp: ﬁw‘w,cdc.gov/mos ip
' ‘ T o - T - - FPT i mlng
| [ Slgnal Wa
| ~Envire
.* | IS'I::;:; ::BZ of causing cancer
! IE iVerv toxic to & aquatic life
I

' SEE INIPORTANT INPORMATION ON BACK ~ = e
= = mcal Safety & the
Prepared in the comext of cooperation. berween the Intemenonal Progm"““e CI:; the Intemational version have
ICSC 1672 Comemissiom of the Furopean Communtitees (C) TPCS CEC 1994, No umdf"?ﬂt‘g:sms
been made exx:cpt 1o add lhe OSHA PELs, NIOSH RELSs ard NTOSH IDLH -

International Chemical Safety Cards

ICSC: 1672
CHRYSENE o ee

[ 1  PHYSICAL STATE; APPEARANCE: ROUTES OF EXPO buslomrbﬁd into the body by l
; j COLOURLESS TO BEIGE CRYSTALS OR The substance can b¢ | through the skinand by
i M POWDER inhalation of jts aeT059"
: ingestion. ‘
| P | PHYSICAL DANGERS: |
" ' Dust explosion possible if in powder or granular INHALATION RIS of airbome particles can -
' 0  form, mixed with air, A harmful conceﬂ“aﬂonn dispersed ‘
. ! be reached quickly whe
{ R ! CHEMICAL DANGERS: :
i : : _TERM EXPOSURE:
l | The substance decomposes on burning producing EFFECTS OF SHO RT-T
T ¢ toxic fumes Reacts violently with strong
oxidants. :
. ~TERM OR .
A | EFFECTS OF LONGU'E;_
; OCCUPATIONAL EXPOSURE LIMITS: REPEATED EXPO ibly c;arcinogcnic to
N : TLV: A3 (confirmed animal carcinogen with This substance is PSS!
unknown relevance to humans); (ACGIH 2006). humans. .
T MAK: skin absorption (H); ’
Carcinogen category: 2 ‘
(DFG 2007). L,
p |
A \
\
T !i
| -
i - Boiling point 448°C Solubility inw.. v+’ \
PHYSICAL Melting point: 254 - 256°C VETY poOT . on coefficient as log Pow: |
PROPERTIES Density: 1.3 Octanol/water = ~.4"" -~ ° \
|8 g/cm’ 3.9 —
e — — e e — N lﬂemlcal ma
ENVIRONMENTAL The substance is very toxic to aquatic organisms. Bloaccmnulatmn Of_ m:st:e V|
DATA occur in seafood. It is strongly advised that this substance does not er¥ie
lepvironment. ] _ T
. N 0 T E S . kl. -l_.ﬁ;- hon{e*:[_ili;“"{
e o i - . _ - ng clo es
Dependmg on the degree of exposure perlodlc med1 cal examination is suggested Do NO™- ’A_ co .:r(\))ron (%;. AH) mixtures.

‘substance does not usually ocour as a pure substance but as a componert of polyaromatic ) _

- eases.
'Hmnan population studies have associated PAH's exposure with cancer and cardiovasculs - s \

11/5/2008 11:38 A
2of3



ICSC:NENG1672 International Chemical Safety Cards (WHO/IPCS/IL.... http://www.cde.gov/miosh/ipcsneng/neng) 672, himl

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

| - ‘ ADDITIONAL INFORMATION
z_ N -
"ICSC: 1672 CHRYSENE

i (CVIPCS, CEC, 1994

‘Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the TPCS is

. IMPORTANT ‘responsible for the use which might be made of this information. This card contains the collective views

; LEGAL ;of the IPCS Peer Review Commitiee and may not reflect in all cases all the detailed requirements
NOTICE: }inc]uded in national legislation on the subject. The user should verify compliance of the cards with the

f ’ ‘relevant legislation in the country of use. The only modifications made to produce the U.S. version is

J linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

Jof3 11/5/2008 11:38 AM



ICSC:NENG0720 International Chemical Safety Cards (WHO/TIPCS/IL....

http:/ ,,www,cdc.

govini osh/ipesneng/mengy £ £U.us

International Chemical Safety Cards

BENZO(b)FLUORANTHENE

@ {(L§ UNEl: [ﬁ

Benz(e)acephenanthrylene
2,3-Benzofluoroanthene
Benzo(e)fluoranthene
3,4-Benzofluoranthene
CaoHiz
i Molecular mass: 252.3
ICSC # 0720
CAS#  205-99-2

—
— § insiitute for
w:zaﬁg??ﬂm I satem s dw”ﬁ

1CSC: 0720

e

|

RTECS # CU1400000
\EC # 601-034-00-4 \
‘March 25, 1999 Validated Iy
" TYP | T FIRST AID/
| BAZARDY | ACUTEHAZARDS/ :  pppypNTION FIRE FIGHTING
EXPOSURE . SYMFPTOMS |
| ' ,—————-'——’_"—-—-—
— | EE— = " ase of fire in the Sw‘l'oh‘ifr‘imgs

! | .. appropriate extingus
; FIRE ? ? P
‘EXPLOSION [
| EXPOSURE | IAVOID ALL CONTACT! P
. INHALATION :;fggcg’g;ﬂuﬂ or breathing. ashain fes S |
! 1
: . e o I o - ai.chk’ €8,
' | IPromchve gloves Protective ﬁgi&oﬂ?;n&i:sh skinwith ¢
: sSKIN | clothmg ~ ater and soap. \
; ;____,_.___—————'—
i » L . e - of water
; | ESafety speclacles or eye ':S:;l:;sr:;;;me;}?emve
; EYES : ]pmtection in corpbination with  aact lenses if easily possible).
[ & lbreathing protection. . sntake o adoctor. \
E . - dical

— — P, - . ‘inse mouth. Refer for me

g JNGESTION | Eggr’:’t eat, drink, or smoke during f’f’lcm_./’-"—l{

i RO

. . — & LA BELL[NG
T SPILLAGEDISPOSAL | STORAGE  [PAC * =~AGING

Sweep spllled substance into covered | Provision to contain effluent h'om f ire 1
icomrtainers; if appropriate, moisten first {extinguishing, Well closed. T syr 1
it prevert dusting. Carefully colleet iN swvr JJ /53
jremainder, then remove to safe place, | IR: 45 -- 2-60-61
IDo NOT let this chemical enter the 1 !S: 53 7
renviropmeat. J : o
i B SEE TIV[PORTANT INF_O_ISMATION ON BACK Ciae -

11/5/2008 11:37



ICSC:NENG0720 International Chemical Safety Cards (WHO/IPCS/IL... http:/Awww .cde.gov/niosh/ipesneng/meng(720, ol

‘ Prepared in the comext of cooperation between the Imtermauonal Progranmme. on Chemical Safety & the
'TCSC: 0720 Cormmssion of the Exropean Communities (C) IPCS CEC 1934, 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);
1 (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
! humans. May cause genetic damage in umans.
T
|
!
D .i
A
T
A - e i e s ——— iR e —— = s -
| Bo:lmg point: 481°C Octzmol/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 haza.rdous 0] the environment; special attention should be given
‘ DATA [to air quality and water quality.

i NOTES

lBenzo(b}ﬂuoranﬂlene is presem asa cornponent of polycycllc aromatic hydrocarbons (PAH) content in the environment
tusually resulting from the incommplete 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,
itherefore umost care must be mken.

ADDITIONAL INFORE\’!AT!OI’{ B

1CSC: 0720 BENZO(b)FLUORANTHENE

; (C) IPCS, CEC 1994

20f3 11/5/2008 11:37 AM



ioshfipcsneng/nengy /Lu.tun
ICSC:NENGO720 International Chemical Safety Cards (WHO/IPCS/IL... hitp: Jgrww-ode.gov/nioshiip

- e e ’_;&{érpcsis
ENeith r NIOSH, the CEC or the IPCS nor any person acting on behalf of Nlosrgi,?:mc;iil?ective views
|responsible for the use which might be made of this inforrmation. This card €0

i i irements
i ngitm iof the IPCS Peer Review Committee and rnay not refiect in all cases all the fieti':e:f’;f}g‘:’;r s with the
NOTICE: lincluded in national legisiation on the subject. The user should verify complian )

! s .§. version 13
‘relevant legislation in the country of use. The only modifications made to produce the U \I
linclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. e

11/5/2008 11:37
Jof3



ICSC:NENGO104 Interpational Chemicat Safety Cards (WHO/IPCS/IL... http://www.cdc.goviniosh/ipcsneng/neng0104. il

International Chemical Safety Cards

BENZO(a)PYRENE ICSC: 0104
N ((*} Btinons) Satet ame et

V l\‘:/ L N\ L/ " - A SO & ¢ F

i UNEP . : .

| Benz(a)pyrene

| 3,4-Benzopyrene

]‘ Benzo(d,e.f)chrysene

i CaoH2

. Molecular mass: 252.3

(ICSC# 0104

iCAS# 50-32-8

'RTECS # DJ3675000

EC # 601-032-00-3
|October 17, 2005 Validated

" TYPES OF | ? —
| - ACUTE HAZARDS/ | FIRST AID/
3 Em | SYMPTOMS PREVENTION | pIRE FIGHTING
\Cumbushble T INO épen flames. - Water spfay, foam, pow def,
L e e o
| EXPLOSION - R i

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

EXP OSURE JOR REPEATED EXPOSURE. AVOID EXPOSURE OF f
| o _ (PREGNANT) WOMEN! & . -
[ i Local exhaust or brealhmg {Freqh air, rest.
; ) VF‘}TIOSH ‘ A protection. - S
! 'EMAY BE ABSORBED! Protective g]uves Protectwe JRemove conmmmated clothes.
; *SKIN 1 clothing. 1R_mse and then wash skin with
o L - ) \water and soap. ‘
: § Safetv gogleq or eye protecuon EFn-st rinse with plenw of water |
EYES ! in combination with breathing for several minutes (remove
: i protection. contact lenses if easily possible),

j , _ ithen take 10 a doctor.

| ; Do not eat, drink, or smoke during ‘induce vomiting (ONLY IN
I *INGESTION work, ICONSCICUS PERSONS!). Refer
! o B L . !for medical attention.
' SPILLAGE DISPOSAL r STORAGE PACKAG[NG & LABELL]NG
lEvacuate danger area! Personal Separated ﬁ-um strong oxxdants
%protecﬂon complete protective clothing T symbol
;including self-contained breathing N symbol
‘apparatus. Do NOT let this chemical R: 45-46-60-61-43-50/53
‘enter the environment. Sweep spilled 8: 53-45-60-61

{substance into sealable containers; if
.appropriate, moisten first to prevent
idusting. Carefully collect remainder,

lof3 11/5/2008 11:37 AM
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ICSC:NENG0104 International Chermical Safety Cards (WHO/IPCS/IL.... hitp:/fWWW .Cdc.govfmoshhpcsnen,g/ncn;

j;menremoveto safe place. ' ' [ e

S5k IOKTANT IFORMATIONON BAGE

 the
Prepared m the context of cooperation between the Imernational P e on Chencel Sefery &

i . . sion have \
11CS8C: 0104 Commission of the Exropean Commnites (C) 1PCS CEC 1994 No modifications 1o the Iniemational ver
) been made except 10 add the OSHA PELs, NIOSH RELs and NIOSH IDLH values

International Chemical Safety Cards

1CSC: 0104
BENZO(a)PYRENE o
? ] | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: e body by
| i PALE-YELLOW CRYSTALS The substance can be absorbed ino ‘Z and be
| M : inhalation of its aerosol, through the skin anc by
' . PHYSICAL DANGERS: ingestion.
P :
r
| i INHALATION RBBK:
| o . CHEMICAL DANGERS: Evaporation at 20°C is negligible; 2 harr::l‘ﬂv ver
» | Reacts with strong oxidants causing fire and concentration of airborne p‘arhclesd can, E
| R ! explosion bazard. be reached quick!y when dispersed.
| I
! .
; T | OCCUPATIONAL EXPOSURE LIMITS:  EFFECTS OF SHORT-TERM EXPOSURE
|  TLV: Exposure by all routes should be carefully t
] A i controlled to levels as low as possible A2 \
i (suspected human carcinogen); (ACGIH 2005). EFFECTS OF LONG-TERM OR
! N | MAK: REPEATED EXPOSURE: s My |
, ! Carcinogen category: 2; Germ cell mimagen This substance is carcinogenic {0 humans. . l
! T group: 2; cause heritable genetic damage to human f: L
| (DFG 2005). cells. Anjmal te-sts show that this substafee
possibly causes toXicity {o human reprocic \
_' D or developmenit- |
{
! A 1
o |
‘ - I
[ D e e e R I :
! Boiling point: 496°C Solubility in w ater: none (<0.1 g/1 00 mi} \
| pHYSICAL | Meltingpoint 178.1°C Vapour pressur - ;
i Demnsity: 1.4 negligible . log Pow: |
| PROFERTIES | glem’ Octanol/water - rtition coefficient as 102 o ]
! 6.04 E

o “The substance is very foxic o aquatic organisms. Bioaccunmlatjos = ©f this chemnica may
!ENWRONMENTA ioceur in fish, in plants and in molluscs. The subs@ance may cause =~ Dg-term effects in

DATA _ A{the aquatic enviromment.

' NOTES - L

Do NOT take working clothes home. Benzo{a)pyrene is present as a component of polycyclif: aromatic hydroc:;rb::if\auy
|(PAHs) in the environment, usually resuiting from the incomplete combustion or pyrolysis - = Organic Ialers, esp
ifossi] fuels and tobacco.

! — - — - ~
‘ } _ ADDITIONAL INFORMATION [ D —
I ! ' ‘

/52008 11:37 AN
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ICSC:NENGO104 imernational Chemical Safety Cards (WHO/TPCS/IL... htip://www.cdc.gov/nioshfipcsneng/neng0104.himl

ICSC: 0104 BENZO(a)PYRENE
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
rreqponmble for the use which might be made of this information. This card contains the collective views

| IM};ggiL Iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
i Jincluded in nationa] legisation on the subject. The user should verify compliance of the cards with the

[ NOTICE: ;relevant legisiation in the country of use. The only medifications made 1o produce the U.S. version is
! iinclusion of the OSHA PELS, NIQSH RELs and NIOSH IDLH vaiues. i

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

. ICSC: 0739
BENZO(gh) PERYLENE |
‘-;l l E‘Nabanai nsiiturte for el Health
fany " becpational Serey 3 :
i@ gaﬁ A1 ? f_,unﬂn, '
T — ‘ -
UNEP ‘ . 1
1,12-Benzoperylene
1,12-Benzperylene
CaaHi2
Molecular mass: 276.3
1ICSC# 0739
CAS#  191-24-2
RTECS # D16200500
Qctober 18, 1999 Validated e
| TYPES OF | | /
- ACUTE HAZARDS/ | FIRST AID
HAZARD/ | SYMPTOMS : PREVENTION . FIRE FIGHTING
EXPOSURE | a |

: t —

! . : undings:
1Combustible under specific INO open flames. |In case of fire in the surro

f ____FIRE  [conditions. ( ] [zl extinguishing agents allowed.
‘EXPLOSION . -
\ |[ r

EXPOSURE [;%E%NT DISPERSION OF 7
; . . i, . I b S
f INHALATION ] ]bocal exhaust or breathing !Fresh air, resil.
... .. jprotecton {_______.—__._

i Protective gloves Protective iRemove contammﬂted clothes. l
| +SKIN ! {clothing. Rinsc and then wash skin with |
: ’ i -iwater and soap. L
’ | |Safety spectacles, or eye [First rinse with plenty of water i
f EYES g {protection in combination with  |for several minutes (rermove 1

' lbreaihing protection if powder.  contact lenses if easily possible),

| . then take to a doctor. 1
‘ R R iDo not eat, dnnl\, or smoke durmg Rinse mouth. Rcfer fnr medxcal \
| .INGESTION [ twork. Wattenuon o )
j SPILLAGE DISPOSAL ! ] - STORAGE PA(*KAGING & LABELL[NG ‘
! Sweep spilled substance into covered 2Wcll closed. | j
icontainers. Carefully collect remainder, T
ithen remove to safe place. Do NOT let |
ithis chernical enter the environment S [

_l S SEE lMPORTANT INFORMA']JO}!‘IP]E BACK o S p—
Prepared in the £ berween the | | Programme on Chomcal Sufety & the

i ICSC: 0739 C::r;’:x:s:n of .:ngﬁql::?m:c?}'};csrggm Nr:i:;drﬁcam to the Intemancml verson ha;ve

: been made cxcc.pt lo add lhe OSHA PELs, NIOSH RELs and NIOSH_ FDLH vah;es

Internatlonal Chemlcal Safety Cards

1of2 11/5/2008 11:06 AM



ICSC:NENG0739 International Chemical Safety Cards (WHO/IPCS/IL....

20f2

BENZO(ghi)PERYLENE ICSC: 0739
! I | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
i ! PALE YELLOW-GREEN CRYSTALS. The substance can be absorbed into the body by
g M inhalation of its aerosol and through the skin.
| . PHYSICAL DANGERS:
g P INHALATION RISK:
; ; Evaporation at 20°C is negligible; a harmful
; 0] : CHEMICAL DANGERS: conceniration of airborne particles can, however,
‘ ' Upon heating, toxic fumes are formed. be reached quickly.
l R |
. i OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
| T | TLV not established.
r A ’ EFFECTS OF LONG-TERM OR
! REPEATED EXPOSURE:
% N
i
| T
i
!
’ D
| A
l
! T
|
' A . e me e -
[ | Boiling point 550°C Solubility in water:
PHYSICAL : Melting point: 278°C none
PROPERTIES | Depsity: 1.3 Octanol/water partition coefficient as log Pow:
g 6.58

1ENVTRONMENT AL \This substance may be hazardous to the environment; special attemion should be given -
: DATA 10 air and water.
‘ ] . . . _ e
g NOTES

; Benzo(ghi Jperylene is present as a companent of polycyclic aromatic hydrocarbons (PAH) content in the environment }
susually resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels and tobacco. Data
are insufficiently available on the effect of this substance on human heaith, therefore utmost care must be taken.

http://www .cdc.govimiosh/ipcsneng/neng0739. heml

ADDITIONAL INFORMATION

I
i ICSC: 0739 BENZO(ghi)PERYLENE .
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
| IMPORTANT !responsible for the nse 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

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

Einclusi_on of the OSHA PEls, NIOSH RELs and NIOSH IDLH values. _

11/5/2008 11:06 AM
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International Chemical Safety Cards

POLYCHLORINATED BIPHENYL (AROCLOR 1254) 1CSC: 0999

—

l —  nstitute for [
| gcﬂc?f‘;‘;‘gmng S;J‘etvandﬂaairh !
l 0 : r
| j

r wr e B 3

1

Chlorobiphenyl (54% chlorine}
Chlorodiphenyl {(54% chlorine)
PCB

\ Molecular mass: 327 (average)
(dCSC# (939

'CAS#  11097-69-1
[RTECS # TO1360000
UN# 2315

IEC#  602-039-00-4
|October 20, 1999 Validated

J

pRT—y - TR S S SR T et B e vemmeeelie gttt oo 1
TYPESOF | 1 [
{ ACUTE HAZARDS/ | l FIRST AID/ i
| BAzZARD | SYM | PREVENTION FIRE FIGHTING
| EXPOSURE ! FTOMS | S o )
T FIRE INot cambusahle Giives off 1m1at1ng or '_uln case Qf ﬁm in mﬂ smomdmgs powder, ’
i 'toan fumes {or gﬂS_C_ﬁ_) ina ﬁn_:_ o J o o - |c1_arlqon dioxide.
| EXPLOSION ! g | ,
[ PREVENT GENERATION OF MISTS! "— R |
UXPOSURE | . ISTRICTHYGEENEl _ —
*INHALATION ] iVentilation. o 1Fresh ar. rest. Refer for medical attengon. |
[MAY BE ABSORBED! Dryskin.  [Protective gloves. Protective elodung. | Remove contaminated clothes. Rse and ‘
~SKIN IRedness. | shen wash skin with water and soap. Refer :
| ifor medical attention. :
. ’ T T iSafety popgies, {ace siweld, Farstrinse with plenty of water for several |
*EYES : : ;rmmnes {remove comact lenses if easily
I ‘possﬂslc) then take to a doctor. :
|:1NGFSI‘ION o |Hcadach'. Numhness o ] 'Do ot cat, drm.k. or smok‘a : during work. iRe.st Refer for rnedlcal attention. _ _!
| SPILLAGEDISPOSAL | STORAGE T 7 PACKAGING & LABELLING |
lComultnn expert! Collect leaking fiquid in ‘Separumd from food and feedsttis Cool, Dry T [Unbreakahle packaging: put breakable packaglng.
sealable containers. Absorb remmining liqué i Keep ine well-ventilated room. “into closed mnbreakable conainer. Do not ransport
jsand or inert absorbent and remove 1o safe place. | iwith food und feedsdTs. ‘Ii
1Do NOT let this chemical enter the environment. {= Severe
(Personal protection: complete proteelive clothing 1 Jmarine pollutant. l
rmeluding self-contamed breatfung spparatus. ! iNote: C
‘ Xnsymbo! i
| "N symbol
|

5, 233 60-61
{UN Hazard Class: 9
S m_”’acmgﬁm‘m;{l__

I S SEELMPORTANT [NFORMAT[ONOI\ BAC}«.

1
iR 33-56753 WI
i

; Premared n the context cf morﬂratrm between i lmemv.nnl Frogmmme on Cﬁumcai s“fﬂ)’ & the Commusuon of he Earopean REL !
] ICSC: 0939 Commusities (C3 [FCS CEC 1994 No modifications 1o the Tniemaponal versan hve been made exceqt o add te OSHA PELs. NIOSH
1 and NIOS}[ IDLH values

Internatlonal Chemlcal Safety C‘ ards
POLYCHLORINATED BIPHENYL (AROCLOR1254) s
! 1 [ PHYSICAL STATE; APPEARANCE: ROUTES OF EXPC SU'RE “|

M - LIGHT YELLOW VISCOUS LIQUID, The substance can be @osorbed imo the body by inhalation of its i
11

I asrosol, throngh the sicin and by ingestion

11/5/2008 10:34 AM

hltp:!/www.cdc.govfnioshfipcsneng/nengﬂ939.html



ICSCNENG0939 International Chemical Safety Cards (WHO/IPCS/IL... bttp:/fwww.cde.gov/niosh/ipcsneng/neng0939.himl

. ) L
' P | PHYSICAL DANGERS: . INHALATION RISK: 1
| A harmful contamination of the air will be reached rather slowly
! o on evaporalion of this substance at 20°C.
! ; CHEMICAL DANGERS: |
R ! The substance decommposes in a fire producing imitating and EFFECTS OF SHORT-TERM EXPOSURE: !
toxic gases '
| v
: OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF LONG-TERM OR REPEATED EXPOSURE: ’
! A TLV: 0.5 mg/n?® as TWA (skin) A3 (ACGIH 2004). Repeated or prolomzed contact with skin may cause denmatitis.
MAK: 0.05 ppm .70 mg/m? 1 The substance may have effects on the liver Animal tests show
N Peak Inmitation category: [1{8) Carcinogen category: 3B that this subsmnce possibly canses toxic effects upon luman ‘
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 aiso applics to other PCBs. l
} R NIOSH [DLH: Ca § mg/nt Sec: IDLH INDEX |
i
] i
: T : |
i
i 4 5 . 3 |
| PHYSICAL E Relative dgrslty(water =1). 1.5 Vapour pressure, P_a‘ai 25°C: 0.01 !
PROPERTIES . :gl]:blllty in water: Cetanol/water partition coefficient as log Pow: 6.30 (estimated) 1

: ENVIRONME In the fc;od chain rmportant to mans, bicaccunmutaton takes place, specifically in aquatic organisms. ILis sﬁ'ong!y
‘ le ATA NTAL advised not fo Tet the chermcal enter imto te environment,
| L

| NOTES
|Changes ini0 a resinows siate (pour point) at 10°C. Distilladon range: 365°-390°C. :
i Transport Emergency Card: TEC (R)-90GM2-11-L. I

ADDITIONAL INFORMATION
!

b
1
T ~ . - . !
T

 ICSC: 0939

POLYCHLORINATED BIFHENYL (AROCLOR 1254)
(C) TRCS, CEC, 1994 :

— Neidher NIOSH, the, CEC or the IPCS nor any person acting on bebalf of NIOSH, the CEC o the IPCS is respousible for the use which |
| IMPORTANT  immght be made of this isformation. Ths card conlains the collective views of the IPCS Peer Review Commiteee and may not refiect in
LEGAL all cases all the dewmiled requirements inciuded in national legislation on the subject. The user should verify compliance of the cards

¢ NOTICE: jwith ihe relevant lepisiation in e country of use. The only modifications made to produce the U.S. version is inclusion of the OSHA
i |PELs. NIOSH RELS and NIOSH IDLH valves

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

International Chemical Safety Cards

ICSC: 0774
ALDRIN
- Fute reibr- l
(‘ '*,; Fany N . ’o"’fgﬁ?ﬁ‘fgﬁx Safery on Health
0 u"w }; ¥ b,

UNEP & i
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 5alpha,8alpha,8al)
HHDN
Ci12HsgClg
Molecular mass: 364.9
‘ICSC # 0774
CAS# 309-00-2
RTECS # 102100000
UN # 2761
EC# 602-048-00-3
March 26, 1998 Validated - o e
TYPES OF |
ACUTE HAZARDS/ FIRST AID/
HAZARD/ PREVENTION
FIRE FIGHTING
EXPOSURE | SYmproms | i R
Not combustible. Liquid [n case of fire in the surroundings: .
iformulations containing organic all extinguishing agents allowed. -
FIRE lsolvents may be flammable. | ;
{Gives off irritating or toxic furmes '
______lorgasesyinafie. | L .
EXPLOSION | | - | . ]
FPR.EVENT DISPERSION OF
DUST! STRICT HYGIENE!
EXPOSURE JAVOID EXPOSURE OF
|IADOLESCENTS AND
!‘ |CHILDREN!

 INHALATION I(S"“’ Ingestion).

IVenulan on {not if powder)

iFresh air, rest. Refer for medical .
.aﬁennon.

‘Remove contammated clothes
‘Rinse and then wash skin with |
“water and soap. Refer for i
medlcal aﬁemmn

MAY BE ABSORBEDl See ' Protective g]oves. Protective
“SKIN ‘Ingestion. iclothing.
i |
Isafety gogeles, or face shield.
|
*EYES .
B Convulsions. Dizziness. -fDé not eat, dnnk, or smoke durihg
Headache. Nausea. Vomiting. work. Wash hands before eating.
INGESTION Muscle twitching, \

_First rinse with plenty of watcr

for several mninutes (remove
~ontact lenses if easily possible),
;then take to a doctor.

Give a slurry of actlvated
charcoal in water to drink. Do
NOT induce vomiting. Rest. ;
'Refer for medical attention. |

o

11/5/2008 10:57 AM



ICSC:NENG0774 International Chemical Safety Cards (WHO/IPCS/IL... http://www cde.gov/niosh/ipesneng/neng774. html

J...

SPILLAGE DISPOSAL STORAGE PACKAGING & LABELLING
\Do NO’]‘ wash away into sewer. Sweep |Provision to contain effluent from ﬁrc Do not transport with food and
ispilied substance into sealable extinguishing. Separated from food and  |feedstuffs.

‘containers; if appropriate, moisten first |feedstuffs and incompatible materials: | Severe marine pollutant.

'to prevent dusting, Carefully collect See Chemical Dangers. Well closed, T symbol

iremainder, then remove to safe place.  {Keep in a well-ventilated room. Store in {N symbol

|(Exira personal protection: chemical an area without drain or sewer access.  |R: 24/25-40-48/24/25-50/53
|protection suit inchuding self-contained S: 1/2-22-36/37-45-60-61
(breathing apparatus). UN Hazard Class: 6.1

l fUN Packing Group: I

SEE IMPORTANT INI*DRMATION ON BACI\

Prepared m the context of cooperatan between the Internatonal Programme on Chemeal Saﬁetjr & the
ICSC: 0774 Comnssion of the Eirapean Comumurities (C) IPCS CEC 1994, No modifications 10 the Internauonal version tave
: been made excem o add the OSHA PELs, NIOSH RELs and NIOSH 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 harmfil
: O : CHEMICAL DANGERS: concentration of airborne particles cap, however,
; The substance decomposes on hearing producing be reached quickly on spraying.
: R ! toxic and corrosive fiimes including hydrogen
| | chloride. Reacts with acids and oxidanis. Attacks EFFECTS OF SHORT-TERM EXPOSURE:
T many metals in presence of water. The substance may cause effects on the central
nervous sysiem , resulting in convulsions. The
A OCCUPATIONAL EXPOSURE LIMITS: effects may be delayed. Medical observation is
TLV: 0.25 mg/m® (as TWA), A3 (skin) {ACGIH indicated.
N 1 1997).
MA.K (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 human body.
(DFG 2006). Cumnlative effects are possible: see Acute
D OSHA PEL: TWA 0.25 mg/n’ skin Hazards/Symptoms.
| NTOSH REL: Ca TWA 0.25 mg/m” skin See
| A i Appendix A
) ' NIOSH IDLE: Ca 25 mg/m® See: 309002
T i
l
A !
; ] Boiling point at 0.27kPa: 145°C Solubility in water: none
i PHYSICAL ! Meldng point: 104-105°C Vapour pressure, Pa at 20°C: 0.009
PROPERTIES | Density: 1.6 Octanol/water partition coefficient as log Pow:
1 gor? 7.4

'The substance is very toxw o aquanc orgamsms This substance may be haznrdous o
IENVIRONMENTAL Jhe enviromment; special attention should be given to birds, honey bees. In the food
DATA ichain Irnportant to hurnans, bioaccumulation takes place, specifically in aquatic 2
: {orgamsm‘; Itis strongly advised not to let the chemical enter imto the envn-onment becanse ltpEI’SlSts
l

2 of3 11/5/2008 10:57 AM



ICSC:NENGO0774 Interpational Chemical Safety Cards (WHO/IPCS/IL... bttp: fwww.cdc.gov/niosh/ipesneng/neng0774.himl

iin the environment. The substance may cause long-term effects in the aquatic enviropment. 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 7

I e - o .

| 1CSC: 0774 ALDRIN

; (CVIPCS, CEC, 1994

f !Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CECor the IPCS is

" IMPORTANT |responsible for the use which might be made of this information. This card contains the collective views

| LEGAL jof the IPCS Peer Review Committee and may not reflect in ail cases all the detailed requirements
‘included in national legislation on the subject The user should verify compliance of the cards with the

: NOTICE:  [jeyan 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.

3of3 11/5/2008 10:57 AM



JCSC:NENG1023 International Chemical Safety Cards (WHO/IPCS/IL....

http://www.cde.gov/niosh/ipcsneng/neng1023. html

International Chemical Safety Cards

ENDRIN ICSC: 1023
N Cany B ot
¥ ( "'} Qecupationa a
1Y %‘,(IIQ)@"J : ¥ e SR F ¥
: [V )
I =S T UNEP i
| C12HgClsO
: Molecular mass: 380.9
ICSC# 1023
CAS# 72-20-8
RTECS # 101575000
luN# 2761
EC# 602-051-00-X
March 10, 2000 Validaitedi B
TYPES OF gy | |
ACUTE HAZARDS/ | ’ FIRST AIDY/
HAZARD/ | PREVENTION
i . I
pxpOSURE | SYMPTOME | FREFIGHTING
1 Not combustible. Liquid | In case of fire in the surroundings:’
i (formulations containing orgauic 'all extinguishing agents allowed.
FIRE '\solvents may be flammable. . .
Gives off irritating or toxic fumes !
“((or gases) ina fire. o I S
| EXPLOSION ‘i S S A
[PREVENT DISPERSION OF  |IN ALL CASES CONSULT A
\l H
EXPOSTRE L _DUSTISTRICTHYGIENE! __[DOCTOR! _ )
} JINHALATION - (See Ingestion) {Local exhaust or breathing Fresh air, rest. Refer for medlcaI
R o probecuun o attennon. o o
| MAY BE ABSORBED! iProtectwe g]oves Protecuve [Remove contammated clothes
«SKIN zclothmg ''Rinse and then wash skin with
i iiwater and soap. Refer for
i . o . Jmedicalattemtion
T Face shleld or eve protection in [Firstrinse with plenty of water
‘EYES I {combination with breathing |for several minutes {remove
; 1’ iprotection if powder. lcomact lenses if easily possible),
L S - |then take to a doctor.
i |Dlzzmess Wealmess Headache. Do nol eat, clnnlg or smoke durmg :Give a sharry of activated
 sINGESTION ausea. Vomiting, Convulsions. jwork. Wash hands before eating. -‘charcoal in water to drink. Rest.
b I __ IRefer for medical attention.
[ SPILLAGE DISP POSAL |  STORAGE  |[PACKAGING & LABELLMG
Do NOT wash away into sewer. Sweep |Provision to contain effluent from fire  |Do not transport with food and
spilled substance into sealable extinguishing, Separated from food and  |feedstuffs.
comtainers; if appropriate, moisten first  |feedstuffs Well closed. Keep ina Severe
to prevent dusting, Carefully collect well-ventilated room. marine poliutant.
remainder, then remove to safe place. T+ symbol
Da NOT let this chemical enter the N symbol
epvironment. (Extra personal protection: R: 24-28-50/53

1of3
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ICSC:NENG1023 International Chemical Safety Cards (WHO/IPCS/IL... mtp:;fwww.cdc.gov!niosWipcsneng/nengl02J-html

ichemical protection suit including 51 1/2-22-36/37-45-60-61
1seif-contained breathing apparatus), {UN Hazard Class: 6.1

Lo |UN Packing Group: 1 L
|  SEE IMPORTANT INFORMATION ON BACK o

Chemical Safery & (he
the Inematons] version have

! Prepared in the comtext of cooperation between the Intermabonal Programme 00
fICSC: 1023 Conmssion of the European Commumiies (C) IPCS CEC 1994, No medifications 10
! been made except 10 add the OSHA PELs, NTOSH RELs and NIOSH iDLH values

International Chemical Safety Cards

ICSC: 1023

e

|

ROUTES OF EXPOSURE:

I ! PHYSICAL STATE; APPEARANCE: o the body b
i WHITE CRYSTALS The substance can be abs_orbeci lm(? ¢ Do y oY
M l inhalation, through the skin and by ingestion.
. PHYSICAL DANGERS:
P i INHALATION RISK:
i . R
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 EmeOSWUREal :
TLV: 0.1 mg/m?® (skin) (ACGIH 2000). The substance may cause e.ffeCts 01?1 he ceand
A OSHA PEL: TWA 0.1 mg/m’ skin nervous system , resulting in convisions
NIOSH REL: TWA 0.1 g/’ ski death. The effects may be delayed. Medical
N : 3 mg/mt” skin observation is indicated.
NIOSH IDLH: 2 mg/m” See: 72208
T EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
D
A '
|
T ‘
A e e e \
 Decomposes below boiling point at 245°C olubility in w ater, g/100 mi at25°C: |
Melting point: 200°C none .. !
PII;I;YSICAL " Density: 1.7 Vapour pressure, Pa at 25°C: nt?gll_gible .
\ PERTIES oo Octanol/water partition coefficient as log Pow:
1 5.34 o -
R o S SO s s
The substance is very toxic to aquatic organisms. This substance may be hazar (liml]ts'm :
NVIRONME the enviromment; special attention should be given to honey bees birds marmmals LIS ool ig
E l()) ATA NTAL strongly advised not to let the chemical enter into the envirorment because it persiss in "‘Fﬁ ' =
the environment. In the food chain important to humans, bioaccumulation takes place, specifically
3 fish Vseafood Avq_id release to the environment in circumstances di ffgrqgt 0 n_cv_ljl_Il_lﬁlw}‘fS_?- ‘

NOTES e ar

If the substance is formulated with solvent(s) also consult the card(s) (ICSC) of the solveni(s). Carrier solvents used in
commercial formulations may change physical and toxicological properties. Do NOT take working clothes home. |
Transport Emergency Card: TEC (R)-61G41a
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ICSC:NENG1023 International Chemical Safety Cards (WRO/IPCS/IL... http://www.cde.gov/niosh/ipesneng/neng 1023 himl

| N NFPA Code H3 FO R 0

P \ ) ADDITIONALINFORMATION N - i

IF

"ICSC: 1023 ENDRIN

| (C) IPCS, CEC, 1994

: iNeither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
| IMPORTANT !responsiblc for the use which might be made of this information. This card contains the collective views
! LEGAL :of the [PCS Peer Review Commitee 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
NOTICE: ;relevant legislation in the country of use. The oniy modifications made to produce the U.S. version is
iinchusion of the OSHA PELs, NIOSH RELs and NTOSH TDLH valuss.

3of3 11/5/2008 10:58 AM

3



[CSC:NENG0740 International Chemical Safety Cards (WHO/IPCS/IL...

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

International Chemical Safety Cards

CHLORDANE (TECHNICAL PRODUCT)

ICSC: 0740

UNEP

@M f(@} {fm‘ 5 ¥

i 1,2,4.5,6,7,8,8-Octachloro-2,3,3a,.4,7,7a-hexahydro-4,7-methancindene
‘ 1,2.4,5,6,7,8,8- Octachloro-.’Z,B,3a,4,7,7a—hexahydro -4,7-methano-1H-indene

C10HsCls
Molecular mass: 409.8

'

1 fstitute for
Fgcmgpg?mnaf % gfaty and Health
w . S

I

ICSC# 0740

ICAS# 57-74-9 ‘ A

UN# 2996 GXQ

EC# 602-047-00-8

IMarch 26, 1998 Validated ) ] ] o -

 TYPESOF | ]

| !  ACUTE HAZARDS/ FIRST AID/

i Py | SYMPTOMS PREVENTION FIRE FIGHTING
!qumd formulations comalmng !Nd o_p_en_ﬁa_m;s__ N ~ TAlcohol- reszstam foam, powder, ‘

lorgamc solvents may be

/|carbon dioxide.

: FIRE iﬂammable Gives off irritating or -
‘ ‘toxic fumes (or gases) ina fire. ! o
—

1EXPLOSION| -y .

i , IPREVENT GENERATION OF _ |IN ALL CASES CONSULT A

; i |MISTS! STRICT HYGIENE!  {DOCTOR!

. EXPOSURE . JAVOID EXPOSURE OF

- ! ADOLESCENTS AND

! | |CHILDREN! R

T eeeTeesfiom T {"ormedlcal

iSee Ingestion). iBreathing protccuon. EFr::sh air, T, rest. - Refer
INHALATION L l rattention. o

l IMAY BE ABSORBED! u]’rotectlve glnves Protective [Remove contammated clothes.
{«SKIN : |clothing. {Rinse and then wash skin with
’ 3 - ! 1water and soap.
i |Redness. Pain. |Safety goggles face shield or eye First rinse with plenty aty of water
' EYES ' protection in combination with  (for several mimites (remove |
\ ' breathing protection. lcontact lenses if easily possible), !
: a ithen take to a doctor. |
:I;TGESTION Fmﬁiswn Couvulsions, Nausea. Do not eat, drmk, or smoke durmg {Rest, Refer for medical atiention. ]
i - [Vomiring.
Z SP]LLAGE DISPOSAL : STORAGE FPACKAGING & LABELL]N \
iCollect ieaking and spilled liguid in Provision to contain effluent from ﬁ_re Do not transport with food and l
;sealabie containers as far as possible.  |extinguishing. Separated from food and | feeds tuffs. 1
:Absorb remaining liquid in sand or inert ; feedstu{fs bases and incompatible Echere l
\absorbcnt and remove to safe place. Do imaterials See Chemical Dangers, Well

iNOT wash away into sewer. Personal
rprotection: chemical protection suit

1of3

closed. Keep in a well-ventilated room. [)&n swmbol

'marine pollutant. \
IN sy;mboi E
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ICSC:NENG0740 International Chemical Safety Cards (WHO/TPCS/IL...

20f3

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

: _‘\ {UN Hazard Class: 6.1
* ;UN Packing Group: [T

\ - - .

; SEE MORTANT ]NmRMATlON ON BACK
i Prepared m the comext of cogperabon between the Internatiomal Programmne on Chemical Safery & (he

é 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 !
: PHYSICAL DANGERS: INHALATION RISK:
P i Evaporation at 20°C is negligible; a harmful
concentration of airhore particles can, however,
0] | CHEMICAL DANGERS: be reached quickly on spraying.
| The substance decomposes on burning, on
R | contact with bases producing toxic fumes EFFECTS OF SHORT-TERM EXPOSURE:
' including phosgene hydrogen chloride Attacks  Exposure at high Ievels may result in
T iron, zinc, plastic, rubber and coatings. disorientatior, fremors, convulsions. respiratory
failure and death. Medical observation is
A OCCUPATIONAL EXPOSURE LIMITS: indicated.
: TLV: 0.5 mg/my as TWA (skin) A3 (confirmed
N | animal carcinogen with unknown relevance to  EFFECTS OF LONG-TERM OR
humans); (ACGIH 2004). REPEATED EXPOSURE:
T MAK.: (Inhalable fraction} 0.5 mg/ny' The substance may have effects on the liver
{ Peak limitation category: 1I{8); immmume system , resulfing in tissue lesions and
; skin absorption (H); liver impairment. This substance is possibly
D Carcinogen category: 3B; carcinogenic to hurnans.
(DFG 2004).
| A OSHA PEL: TWA 0.5 mg/m’ skin

' NIOSH REL: Ca TWA 0.5 mg/m’ skin See
l T Appendix A
NIOSH [DLH; Ca 100 mg/m® See: 57749

} A

| i o _

! i Boiling point at 0.27kPa: 175°C Vapour pressure, Pa at 25°C: 0.0013
PHYSICAL Relative density (water = 1}: 1.59-1.63 Octanol/water partition coefficient as log Pow:

{ PROPERTIES Solubility in water; 2,78

| nonge

IThe substance is very toxic to aquatic orgamsms This substance may be hazardous 0

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 long-term effects in the aquatic environment.

- NOTES

hitp:/fAwww cde. gov/niosh/ipesneng/neng0740.bml

lIf the ;s-ubsmnce is forrmllated wnth so]vems also consult the ICSCs of ihese matenals Carner solvems used in commermal
'formulations may change physical and toxicological properties. Belt, Chlor Kil, Chiortox, Corodan, Gold Crest, Intox,

11/5/2008 10:39 AM
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ICSC:NENGO740 International Chemical Safety Cards (WHO/IPCS/IL... hittp: /v cic.gov/niost/ipesneng/neng

Ce— . S o L L e l[CSé
‘KYPCMOL Niran, Octachlor, Sydane, Synklor, Termi-Ded, Topiclor, and Toxichlor are trade nameS- Also consul
;0743 Heprachlor.

i
i

! Transport Emergency =" 7

| ADDITIONALINFORMATION .o o=

| ' L ' DUCT)

 ICSC: 0740 CHLORDANE (TECHNICAL PRO

- (C) IPCS, CEC, 1994 e
e - - = the IPCS is

'Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH’.:‘:ﬂi E;ﬁ)i ctive views
" IMPORTANT responsible for the use which might be made of this information. This card Cﬂnta.'le { requirements
LEGAL iof the IPCS Peer Review Committee and may not reflect in all cases all the {13’}’; of ;‘2 cards with the
| NOTICE: .included in national legislation on the subject. The user should verify conmlli:in:ce the U.S. version is

irelevant legislation in the country of use. The only modifications made to pro
| i_inclusion of the OSHA PELs, NIOSH RELs and NIOEI V]DLH values.

g
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NIOSH Document: Pocker Guide to Chemical Hazards: Chlorinated c...
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;I\.FER HEALTHIER F!O”;—.lﬁ “

|ERL Home i CDZSearch | £ Realth Topios A2

Occupational $afeiy and Health

Search NIOSH | NIOSH Home | MIOSH Topics | Slis Index | Databases and Information Resources | NIOSH Products | Contact Us

Septembear 2005
NIOSH Pocket Guide to Chemical Hazards
NEG Hﬂme | InlrodL nhmi Synonvms & Trade Names[ Chem:cal Namec | CAG Numbers [ le,s Mmeers | ndices | Searcn

Chlorinated camphene  CAS aoot-3s2

CioH10Cla RTECS stzsooog
‘Synonyms & Trade Names " DOT ID & Guide
Chlorocamphene Octachlorocamphene, Polychiorocamphene, Toxaphene 2761 151
Exposure NOSHREL ColoinSassomans
Limits OSHA PELT: TWA 0.5 mg/m’ fskin]
IDLH Ca [200 ma/m’] See: Conversion
8001352
Physical Description h o e e o
Ambar waxy solid with a ITlld piney, chlorme- and camphor-like odor. [insecticide]
MW 413.8 P Deconposes | MLT-14g-deaF  solooooa%
VP(77°F): 0.4 mmHg I T s
FeNA TUELINA T e T

[FEE S S

Noncambustlble Solid, but may be dlssolved n ﬂammable liquids.

[ncompatlbllmes & Reactrvitles
Strong ox:dlzers [Note Slightly corrasive to metals under moist conditions.]

. FrSFTAN r— A 7 e e B

Measurernsnt Methods
NIOSH 5039
- See: NMAM or_wAM:eﬂM_

N i

Parsonal Protection & Sanitation (See protechon cades) First Aid {See orocedu 5)

S e RS e v T

Skin: Prevent skin contact Eve: irrigate immediately

Eyes: Prevent eye caontact Skin: Soap wash promptly

Wash skin: When contaminated/Daily Breathing: Respiratary support
Remove: When wel or contarminated Swallow: Medical atiention imsmedialely
Change: Dally

Provide: Eyawash Qu1ck drench

Respirator Recommendatlons NIOSH

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

{(APF = 10,000) Any self-contained breathing apparatus that has a full facepisce and 1s operated in @ pressure- demand or ather positive-
pressure made

(APF = 10,000} Any supplied-air respirator that has a full facepiece and is operated n a pressure-demand or other positive-pressure mode
in combination with an auxliary seif-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 fitter. Cligk hers for information on selection of N, R, or P fillers./Any appropriate sscape-type, selfcontained

" breathing apparatus

Imoortant additional information about respirator seiection

Exposure Routes inhalalion, skm absorption, ingestlon, skin andlor eye contact

Symptoms Nausaa cnnﬁ.lsmn agitation, tremar, convulsions, unconsciousness, dry, nad skln [potennal occupauonal carcmogen]

Target Organs central nervous system, skin

Cancer Site [in animals: liver cancsr]

11/5/2008 11:01 AM
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NIOSH Document: Pocket Guide to Chemical Hazards: Chlorinated c... http://

www.cdc.gov/nioshfnpginpgd@l 13.himi

B —

See ziso: INTRODUCTION See ICSC CARD; (843 )

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

e ————
— i e
s
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ICSC:NENG0034 International Chemical Safety Cards (WHO/TPCS/IL...
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http:/fwww .cdc_gov/niosh/ipesneng/nengQ034.html

International Chemical Safety Cards

DDT

BHOSR

1CSC: 0034

- Nat{om:’ fmnture for
m fronat Sa:‘rew and Haalth

Dichlorodiphenyltrichioroethane
1,1,1-Trichioro-2.2-bis(p-chlorophenyljethane
2,2-bis(p-Chlorophenyl}-1.1,1 -trichioroethane

1.1'-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene)
p,p-DDT
C14HoCls
Molecular mass: 354.5

[ICSC# 0034
ICAS# 50-29-3 .
IRTECS # KJ3325000 “
TUNH 2761 I
ECH 602-045-00-7 |
| April 20, 2004 Validated 1
[ TYPES OF | T i
‘ ACUTE HAZARDS/ i i FIRST AID/
HAZARD/ ' PREVENTION 1
__EXPOSURE O e o DREWGHTING
o --:ICombmtiblc qumcl formulations  iNO oTpén flames. Powdr. water éﬁfﬁ:iﬁﬁi&?@hii B
FIRE containisig organic solvents may be ! dioxide.
dflammable, Gives off irritaling or wxic :

! ifumes {or gases) ina fire. ] | o o _ o

CEXPLOSION [ I I

\ e PREVENT DISPERSION OF DUST'

EXPOSURE STRICT HYGIENE! AVOID EXPOSURE

: ) o OF (PR.EGNANT) WOMEN! . B

‘ -II\IHAL._A'IION _ [Cough B _ Local exhaustor brca.ﬂungpromcuon N Fresh if, rcst. .
SN T ,[_,,... B Protective gloves. Remove comaminated ciothes, Rimse and
U U - e |then wash skin with water and Sozp.
T " [Redness. Safely goggies, or 6ye prolection n First rinse with plenty of water for several

| “EYES combimation with breathing protection if  |mimstes {remove conact lenses if cesily
P o ] powder. p0551ble), ﬁn:ntak:madoclor

! {Tremors. Diarrhoca. Dizziness. Headache. |Do not eat, dnnk, or smoke during work, |Rinse mouth. Give & shury of activaed '
INGESTION Womiting. Numbness, Paresthesias, Wash hantls before cating. charcoal in water to drink. Rest. Refer for |

yperescitability, Comvulsions. . o _medical atention. K

~ SPILLAGE DISPOSAL STORAGE i PACI\AGING & LABELLING

De NO'T le.t this chemical enter the environment. Provmon 10 contein effluent from ﬁre Do nol transport with food and feedsmifs. |
fSweep spilled substance imo sealable non-metaliic |extinguishrng. Separated from iron, alumin and ‘Severe marine pollutant

‘containers; if appropriale. moisten first o prevent  1its salts, food and feedsiuf}s See Chermeal 1T symbol

|dusung, Carcfillv collect remainder, then remove  |Jangers. ‘I symbol

‘to safe place. Personal protection: P3 filter
respirator for toxic particles.

!

i IR 25-40-48/25-50/53

18 1/2-22-36/37-45-60-61
‘UN Hazard Class: 6.1
(UN Packing Group: 111

SEE IMPORTANT lNFORMATION ON BACK

Pregmred o the cantext of cocpesation berwean the laermtions| Programme on Chemical Safiiy & the Cummm-m of e Eunvenn

; 1CSC: 6034 Cammmites (C) IPCS CEC 1904 ko modifieatcm o the Lniemarional vernon bave bean made excep: to add the OSHA PELs, NIOSH RELs |
: ~ mc[NlOSHIDLHuw ) B B . B o N |
Internatlonal C h emlcal Safety C ards
DDT 1CSC: 0034

11/5/2008 10:30 AM



sl 034.hitml
ICSC:NENGUO034 International Chemical Safety Cards (WHO/IPCS/IL... hitp: /iwww.cdc.gov/pioshipasneng/ meng)

ibe given 10 evoid any addiﬁorml r;l:nsa:, c.g. through inappropriate disposal.
I

NOTES J S S S —
L B SISy S e - e e T S ical and |
Depending on the degree of exposure, periodic medical examination is indicaled. Carrier solvents used in commercial fol‘i’ﬂ_“l‘"m)“5 Téﬁg;‘:ipég:mm' ‘
lioxicological propertics. Do NOT take working clothes home, Consult national legislation, Agritan, Azotox, Anofex, od<€ > Gest;
JGucsapon, Clofenotane, Zeidane, Dicophane, Neocid are frade names,

|

I

i

- ergency Card: TEC (R)-61GT7-IIL,

: SIS Transport Emergeny BTG 7 |

|
I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: N
: M . 1]
' | COLOURLESS CRYSTALS WHITE POWDER. TECHNICAL The substance can be bsorbed into the body by ingestion. l
; M } PRODUCT IS WAXY SOLID.
‘ ; INHALATION RISK: ion of
; . . alon o
P  PHYSICAL DANGERS: Evsporation al. 20°C is negligible; @ ML) COmEnTarLy
! airborne particles can, however, be reached quickly especiatly ‘
| 0 X if powdered. :
CHEMICAL DANGERS: . ]
R On combustion, forms txic and corrosive EFFECTS OF SHORT-TERMEXFOSURD!
furnesinel udinghydrogen chloride. Reacts with alumniumand  May cause mechanical irtitanon- e in convulsions
T | iron. effects on the central nervous SySIEM , TSNS " resultin
! and respiratory depression Exposie® ‘ih'gh ievels may '
A OCCUFATIONAL EXPOSURE LIMITS: death, Medical observation is indicac. l
LTLV: 1 mgfm?® as TWA A3 (ACGH . :
: MAK: 1 g H (ACCT 2009 EFFECTS OF LONG-TERM OR REPEATED EXPOSURE: |
N j MAK. ] mg/ on the central pervows system
; Peak limitatron category: [I(8) The: subsiance roay have effects b1y carcinogeic o humars. |
T £ {DFG 2003). and liver. This substance is posSIZY S0 B 0 oxicity |
i OSHA PEL: TWA 1 mg/m' skin Animal tests show that this s"bs,:iﬁe possiol 1
| NIOSH REL: Ca TWA 0.5 me/a® See Appendix A human reproduction or develop I
' D NIOSH IDLH: Ca 506 mg/m’® See: 50293 .
’ |
T |
A P . : 1
I Boiling point: 260°C Solubility in water: poor X . !
PHYSICAL Meiting poinz 109°C Octanol/water partition coeflicient as log Pow: 636 ‘,
PROPERTIES | Demsity: 1.6 |
| glom? o A
! - e VI 3
The substance is very toxic 10 aguatic erganisms. This substance may be hazardous to the envirom'per?o i?cml . 1
ENVIRONMENTAL |atiertion should be given to birds. Bioaccurmulation of this chemical may occur along the food chaill l-.ow:e‘mv emr should [ Z1|
DATA imilk and aquatic organisms. This substance does enter the environment wider normal use. Greal C8I%: ' |
1
1

|

ety

_ ADDITIONAL INFORMATION ) s . . L

I1CSC: 0034

r (C) IPCS, CEC, 1994

P VPP = e e e for (s e which
[Neithet NIOSH, the CEC or the IPCS nor any person acting on behalf of NEOSH, the CEC or the PCS 18 ;egpcm;‘d may not reflect in
MMPORTANT  ‘mighi be made of this information. This card contains the collective views of the IPCS Peer Review Con?'il'flm Vimee of the. cards
LEGAL  iall cases all the detailed requiremenss included in national legislation on the subject, The usex shout €1 VErity COmD
NOTICE:

‘ sonis i ion of the OSHA
'with the relevant legislation in the cownry of use. The only modifications made to praduce the ULS. vErsionis inchsion
iPELs, NIOSH RE[% al'lfﬂ_l‘_ﬂOSH IDL]_'! valuci o _ _ . B B —_

11/5/2008 10:30 AV
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ICSC:NENGO810 international Chemical Safety Cards (WHO/TPCS/IL.... http://www.cdc.gov/niosh/ipesneng/neng0810.html

International Chemical Safety Cards

SILVER ICSC: 0810
p;;"-’-t\ &Y £ é#aﬁaaaf;’a ins}‘r;uté ﬁ,rna’ﬁeaffﬁ

1 ccupational Sateny &
A0 N i
S UNEP [ & k ;
| Argentium
! C.L 77820
! Ag
ACSC# 0810
CAS# 7440-22-4
IRTECS # VW3500000
iSeptember 10, 1997 Validated
. TYPES OF [ 1
: ©  ACUTE HAZARDS/ FIRST AID/
. HAZARD/ | PREVENTION

CEXPOSURE |~ SYMPTOMS o | FIREFIGHTING
g lNot combustible, emept as ‘ |

FIRE  poweer

| EXPLOSION | _ | _ |
‘ i PREVENT DISPERSION OF

EXPOSURE ] I ]
, i 7 ) {DUST! I
' i JLocal exhaust or breaﬁung Fresh air, rest.
 INHALATION
I S jprotection. I
1 SKIN : ~Protective gloves. [Rinse skin with plenty of water or
; e N R [shower.
T ‘ Safety spectacles, or eye First rinse with plenty of water
 EYES | protection in combination with  |for several minutes (remove
i . |breathing protection if powder.  |contact lenses if easily possible),
NP T o wenwkewadocwr
: | Do not eat, drink, or smoke durmg
i -INGESTION

o | . Iwork . P
' SPILLAGE DISPOSAL I _ STORAGE IPACK‘ACTING, & LABELLING
!Sweep spilled substance into |Separated from ammonia. strong |
;comainers: if appropriate, moisten first Jh_vdrogcn peroxide sohmions, srong '
l1o prevent dusting. Carefully collect tacids. |
iremainder, then remove to safe place. :
|Do NOT let this chemical enter the ;
ienvironment. ' ; o o
o  SEE M_ORTANT INFORMATION_OEI BACK

i Prepared in the context of cooperation between the Internatonal Progrerme on Chemical Safetv & the
"ICSC: 0810 Commussion of the Exgopean Cosrmunities (C) IPCS CEC 1994, No modifications to the Intermational version have
| been made excep‘t o add the OHHA PELs, NIOSH RELs and NIOS]—: IDLH values

Internatmnal Chemlcal Safety Cards
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ICSC:NENGU810 International Chemical Safety Cards (WHO/IPCS/IL...

http: //wWW. cdc.gownioshlipcsneng/ nengD8l

SILVER ICSC: 0810
H B ’ ]
‘ 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 ingestion-
: SULFIDE OR SULFUR. "
P f INHALATION RISK:
| PHYSICAL DANGERS: Evaporation at 20°C is negligible; a harmful
0 | concentration of airborne Ramcles can, however,
% be reached quickly when dispersed.
R | CHEMICAL DANGERS: )
| Shocksensifive compounds are formed with  EFFECTS OF SHORT-TERM EXPOSURE:
T - acetylene. Reacts with acids causing fire hazard. Inhalation of high amours of metal. :; lnonary |
- Comtact with strong hydrogen peroxide solution  vapours may cause hm& damage With p 7
A - will cause violent decomposilion to oxygen gas. oedema.
+ Contact with ammonia may cause formation of
: N _compounds that are explosive when dry. EFFECTS OF LONG-TERM OR
@ 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
EU QEL: (.1 mg/m" as TWA (EU 2000} (argyriafargyrosis).
D OSHA PEL: TWA 0.01 mg/m’
NIOSH REL: TWA 0.01 mg/m’
A s NIOSH IDLH: 10 mg/m® (as Ag) See: [DLH
| INDEX
T
!
A . I
| PHYSICAL ! Boiling point: 2212°C Relative density (water = 1): 103 |
. PROPERTIES ' Melting point: 962°C Solubility in water: none
iENVIRONMENT AL | This sub.stance may be hazardous to the environment; special attention should be given
: Ilo aquatic orgamSsms.

DATA

!

NOTES

Card has been partially updated in March 2008: § 2= ©QccHpa

tional Exposure Limits. 1
N

ADDITIONAL INFORMATION ) ) |

|
i
|
|

1 ICSC: 0810

{CVIPCS, CEC, 199+

i i
j IMPORTANT I
] LEGAL :
. NOTICE:
i

INeithor NIOSH, the CEC or the IPCS nor any persen acting on behalf of NIOSH, the CEC or the [PCS 15
responsible for the use which might be made of this information. This
of the IPCS Peer Review Committee and may not reflect in all cases al}l th
lincluded in national legislation on the subject. The user should verify comip
irelevant legistation in the country of use. The only modifications made to PYo
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. e -

e detailed requiremems
Iiance of the cards with the
duce the U.S. version is

2of2
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card contains the collective views |

|
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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 1CSC: 1052
" \ o Y’Q for o Health
N f(. V& Y and Hea
Y L 12 k ; v P
et
-f-m-— UNEP y
Ba
Atomic mass: 137.3
ICSC # 1052 -
'CAS# 7440-39-3 @
‘RTECS # CQ8370000 7]
UN# 1400
‘October 20, 1999 Validated
TYPESOF | ] |
t  ACUTE HAZARDS/ FIRST AID/
. HAZARD/ : PREVENTION
i : S ! '
EXPOSURE |  SympIOMS . FIREFIGHTING
| {Flammable. Many reactions may ‘]\0 open ﬂames NO sparks, and Specxal powdcr dry sand, NO
‘ FIRE icause fire or explosion. NO smoking. NO comtact with ._hydrous agents, NO water.
. — B —_—— : iwater —— - I' - _—— — — = - - . .. —_
iF mely dlspcrsed partlcies Torm  Prevent depusmon of dust, closed
E)CPLOSION iem osive mixtures in air. '*system' dust explosion-proof
l - ielecwical equipment and lighting, ‘
{ IPREVENT DISPERSION OF
EXPOSURE IDUST! STRICT HYGIENE!
| . .- - . RN — e
fCough Sore throaL Local exhaust or breathmg Fresh air, rest. Refer for medical -
Lo o e e riatiog e e _
5 'Redness. o Protective gloves. Remove comaminated clothes. :
ﬂ «SKIN ‘.! ! Rinse skin with plenty of water or
! i Jishower. Refer for medical
' ‘ i ~ |attenttion.
! {Redness. Pain. [Safety goggles. [First rinse with plenty of water
EYES i |for several minutes (remove
g \ contact lenses if easily possible),
. f A - ithen take to a doctor.
. Do not eat, drink, or smoke during |Rinse mouth. Refer for medical
-INGESTION ] - work. B atiention.
SP]LLAGE DISPOSAL A STORAGE ~ |PACI\AGING & LABELLING

fSweep spilled substance into sealable |Separated from halogenated solvents {

iconiainers. Carefully collect remainder, |strong oxidants, acids. Dry. Keep under
;then remove to safe place. Chemical |inert gas, oil or oxygen-free liquid.

i protection suit including self-contained |

|breathmg apparams, Do NOT wash !

;away into sewer. | ‘

UN Hazard Class: 4.3
UN Packing Group: Ik

! SEE IMPORTANT INFURM.ATION ON BACK

lof3 11/5/2008 11:43 AM
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ICSC:NENG 1052 International Chemical Safety Cards (WHO/IPCS/IL... hnp:l/www.cdc.gov/moshflpcsnengfneng]05-.h11'nl

mme on Chemical Safety & the

I .
Prepared m the coniext of cooperaton between the Intematonal Progra the Inermational versin have

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

International Chemical Safety Cards

ICSC: 1052

Solubility in water: reaction

‘; I  PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: _
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,
: ' EFFECTS OF SHORT-TERM EXPOSURE:
5 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 | water, forming flammable/explosive gas

- (hydrogen - see ICSC0O001), causing fire and
T - explosion hazard.
1 OCCUPATIONAL EXPOSURE LIMITS:

J D TLV: 0.5 mg/m® (as TWA) (ACGIH 1999).
i ‘ -
|‘ A
|
! T .
! }
i A e
L PR -———-— — !

: | Boiling point: 1640°C
. PHYSICAL ! Meiting point; 725°C

PROPERTIES | Density: 3.6
[ENVIRONMENTAL .
‘ DATA , o I
\ A 7 NOTES
|Reacts violently with fire extinguishing agents such as water, bicarbonate, powder, foam, and

icontaminated clothes (fire hazard) with plenty of water.
' Transport Emergency Card: TEC (R)-43G12 |

-
—_—

carbon dioxide. Rinse

ADDITIONAL INFORMATION

b -

BARTUM |

(C) IPCS, CEC, 1994 i B I

ICSC: 1052

i

PR .- - - B — . -—-—‘E
of NIOSH, the CEC or the IP(_JS is !
ard contains the collective views I

" IMPORTANT |Neither NIOSH, the CEC or the IPCS nor anty person acting on behal £
! LEGAL Iresponsible for the use which might be made of this information. Thi© <

20of3 11/5/2008 11:43 AM



ICSC:NENG1052 hiternational Chemical Safety Cards (WHO/IPCS/IL.... http:/fwww cdc.gov/niosh/ipesneng/neng 1052 html

iof the IPCS Peer Review Cormmittee and may not reflect in all cases all the detailed requirements |
NOTICE: ;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 ‘
i jinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

30f3 11/5/2008 11:43 AM



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

International Chemical Safety Cards

b oS gOV/MIOSH/pOSDETg DTt vt

CADMIUM

ICSC: 0020

JCSC# 0020

WCAS#  7440-43-9
'RTECS # EU9800000
UN# 2570

IEC#  048-002-00-0

April 22. 2005 Validated

I instinste for :
’ggﬂ%gﬁ Sayety and Health
Pl

N

Cd

Atomic mass: 112.4

e

TYPES OF UTE HAZARDS | "~ FIRST A/ |
- HAzZARD/ | ACTEEBAZARDS! T prEvENTION FIRE FIGHTING |
I — — SO |
{Flammable in powder formand  {NO upen ﬂames NO sparks and vy san tSP
i :spontaneously combustible in- INO smoking. NO contact with 011‘1 =7 2geT
! FIRE prmphoric form. Gives off Iheat or acid(s).

Jirritaiing or toxic fumes (or
~ jgases) ina fire.

i
I

\ chlv dlspersed pamcles form

EXPLOSION nsxploswe mixtures in air.
2

'Prevent deposition of dust; closec -
isystern. dust explosion-proof

|

[

l

i

felectrical equipment and lighting. —

i
|

< - i T.CASES CONSULT A
EXPOSURE PREVENT DISPERSION OF 1 A ;.LOEASES |
IDUST! AVOID ALL CONTACT:  12¢ % TRl
‘I ‘ P B T &S air, rest. Reler |
| INHALATION Cough. Sore throat. j];;f{fti{cfi’;}:mr or breathing i; ent wion )
‘ - IP T R - Hve contaminated clothes. |‘

rotective gloves. R » apd then wash skin with
«SKIN % ' )ati?'l' and sogg____m_______\

B ., i pieny ofwater
‘ ' ]

Safety Eoggles oF eve protccuon

. everal minutes (remove

EYES in conll?lnanon with breathing . act lenses if easily possﬂ)le)
. J prmectlon. . take to a doctor. .
. . MP
e L. . ; L . - - | agention.
r - — 2 .- . Refer for medica
; \INGESTION Abdominal pain. Diarrhoea. (Do not eal, drmL, or smoke durm Lo

Headachs. Nausea. Vomiting,

| SPILLAGE DISPOSAL |

vaacuate danger area! Personal
iprotection: chemical protection suit
iincluding self-contained breathing
‘apparatus. Remove all ignition sources. |
'Sweep spilled substance into

icontainers. Carefully collect remainder,
lthen remove 1o safe place.

10of3

_ ,wq_rk_ o ﬂ:____—_—::;
'STORAGE =PAci4~ AGING & LABELL?G
: e : le packaging; P
’Fu‘eproof Dry Keep under mert gas [An‘tl g'.i - "ngrcizl;:gﬁ:m c\og;ed \
|Separated from igntion sources, jbrealex. © f; coptainer. Do not ransport |
oxidants acids, food and feedsiufls lumbres T dstuffs. }
lwith £~ <~ and fee |
Nowe: i 3[
-i,r_ S)/~ e B

N SVEY \

11/5/2008 11:43 4



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

| . | IR: 45-26-48/23/25-62-63-68-50/53 |
| l 'S: 53-45-60-61
%UN Hamrd Class 6 1

SEE IMPORTANT INPURMATION ON BACK

t Prepared m the context of coaperation between the Intemational Programme on Chernical Safety & the
-TCSC: 0020 Cotmmussion of the European Commmurites (C) IPCS CEC 1994, Mo modificatons ta the Iniernational version have
: been made except 1o add the OSHA PELs, NIOSH RELs and NIOSH IDLH vahes.

International Chemical Safety Cards

EFFECTS OF SHORT-TERM EXPOSURE:

C ADMIUM ICSC: 0020
| PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
| SOFT BLUE-WHITE METAL LUMPS OR The substance can be absorbed into the body by

! i GREY POWDER. MALLEABLE. TURNS inhalation of its asrosol and by ingestion.

E BRITTLE ON EXPOSURE TO 80°C AND

| I i TARNISHES ON EXPOSURE TO MOIST AIR. INHALATION RISK:

! : A harmiful concentration 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.

0 CHEMICAL DANGERS: The firne is irritating to the respiratory tract
! Reacts with acids forming flammable/explosive Inhalation of fume may cause lung oedema (see
R gas (hydrogen - see ICSC0001). Dust reacts with Notes). Inhalation of fumes may cause metal fume
oxidants, 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: (Toml 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); BE! issued (ACGIH 2005). have effects on the kidneys , resulting in kidney
i MAK: skin absorption (H); impairment This substance is carcinogenic fo
| Carcinogen category: 1; Germ cell mutagen humans.
D . group: 3A;
(DFG 2004).
A OSHA PEL*: 1910.1027 TWA 0.005 mg/m’
| *Note: The PEL applies to all Cadmium
T ; compounds {as Cd}.
i NIOSH REL*: Ca See Appendix A *Note: The
A ' REL applies to ali Cadmium compounds (as Cd).
; ; . NIOSH IDLH: Ca 9 mg'm’ (as Cd) See: IDLH
g | INDEX
5 = Boxhng pomt 765°C Solubility in water: nope
i PHYSICAL : Melting point: 321°C Auto-ignition termperature: (cadmium meial dust)
PROPERTIES |, Density: 8.6 250°C
gicm3
IEWIRONMENTAL
? DATA §

] NOTES

20of3 11/5/2008 11:43 AM



ICSC:NEN

. . 2
G0020 International Chemical Safety Cards (WHO/IPCS/IL... bttp: /www.cde.goviniosh/iposneng/neng0020 haml

I
iReacts violemtly with fire extinguishing agents such as water, foam.carbon dioxideand halons. Depending on the degree of 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 nurbers and packing group will vary
laccording to the physical form of the substance.

. - = N

1

|

|

| |

ICSC: 0020 CADMIUM ¥
A

H

I o 7 - ADDITIONAL INFORMATION

! ¥
! |
|

(CVIPCS, CEC, 1994

iNeither 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 Is
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values,

Jof3
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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: 6072

7N T ttonat Sasgts and Fiealth
CLIRERDIS » and Hea
if @ ‘g o . A F !
Se
i (powder)
HCSC# 0072
CAS# 7782-49-2
IRTECS # V87700000
EC# 034-001-00-2
iApril 26, 1993 Validated
. TYPES OF | |
: t  ACUTE HAZARDS/ | ! . FIRST AID/
EHXAPZARDO el ~ svmproMs | PREVENTION FIRE FIGHTING
; FIRE B Conﬁ;usuble leeﬁ—oﬂ‘ 1ﬁ1ﬁﬁﬁg lNO open ﬂames NO ;:;;t;t.:;-v\;IEIPowder AFFF foam. carbon
dar tox1c. fumes (or gases) ina fire. deants S ""dqu_ldi NO water
“[Risk of fire and explosion on [
‘ EXPLOSION contact with oxidants. __ ‘f S I
| PREVENT DISPERSION OF !
| EXPOSURE | _ DUSTISTRICTHYGENE!
1Imtat10n of nose. Cough. Ventilation, local exhaust, or [Fresh air, rest. Refer for medical
J iDizziness. Headache. Laboured  |breathing protection. attention.
*INHALATION Ebreathmg, Nausea. Sore throat.
: “Vomiting. Weakness. Symptoms
. maybedelayed(seeNotes). | = o - o
i B ;rﬁedness. Skin burns. Pain. Protective gloves. Protective ‘Rinse skin with plenty of water or
‘_ -SKIN |Discolouration. clothing. ishower. Refer for medical
attention. Remove and isolate
o o ; _ . o 7 contaminated clothes.
| Redness. Pain. Bhured vision.  [Safety spectacles or eye |First rinse with plenty of water
VEVES iprotection in combination with ifoz' several mimrtes (remove
i breathing protection. icontact lenses if easily possible).
; {then take to a doctor. !
iMermliic wste, Diarrhoea. Chills. ‘DU not eat, drink, or smoke dur-iEiRinse mouth. induce *.rmniting,—-——E
L Fever. (Further see Inhalation).  work. J(ONLY IN CONSCIOUS
| INGESTION | [PERSONSI). Refer for medical
B | b _ atention. o
: SPILLAGE DISPOSAL B STORAGE [PACKAGING & LABELLING
iDo NOT wash away into sewer. Sweep F:reproof Separated from strong Airtight. Do not transport with food and
jspilled substance into containers; if oxidants, strong acids, food and feedstufs. \
|appropriate, moisten first to prevent feedstufts Dry. T symbol
Idusting, Carefully collect remainder, ! R: 23/25-33-533
ithen remove to safe place. Personal | §: 1/2-20/21-28-45-61
i]protf:ctien: P3 filter respirator for toxic |
paricles. . o

1of3 11/5/2008 11:43 AM
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[CSC:NENGO0072 International Chemical Safety Cards (WHO/IPCS/IL... }mp:;/www.cdc.gov!moswmcsnen@‘nengﬂﬂ'f—-hﬂn'

|

- SEE IMPORTANT INFORMATION ON BACK

i Preparcd m the context of coopertion between the International Programme an Chermeel Safety & ?’:emm Have
(ICSC: 0072 Commmsion of the European Communtes (C) (PCS CEC 1994, No modificauons o the Intematiana
‘ been made except to add the OSHA PELs, NIOSH RELs and NIOSH [DLH valies.

International Chemical Safety Cards

ICSC: 0072

SELENIUM

. PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
| ODOURLESS SOLID IN VARIOUS FORMS.  The substance can be absorbed into the body by
' DARK RED-BROWN TO BLUISH-BLACK  inhalation, throgh the skin and by ingestion.

| . AMORPHOUS SOLID OR RED

| ! 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,
| I PHYSICAL DANGERS: be reached quickly when dispersed. ‘
P i
: | EFFECTS OF SHORT-TERM EXPOSURE:
| o | CHEMICAL DANGERS: The substance is rimting to the eyes and the
i Upon heating, toxic fumes are formed. Reacts  respiratory tract Inhalation of dust may Cause
! R  violently with oxidants strong acids Reacts lung cedemna (see Notes). Inhalation of fume may _
E withwater at 50°C forming flammable/explosive cause symptoms of asphyxiation, chills and fever
T ' gas (hydrogen - see ICSC0001) and selenious  and bronchids. "T'he effects may be delayed.
 acids. Reacts with incandescence on gentle
A heating with phosphorous and rpetals suchas ~ EFFECTS OF L.ONG-TERM OR
nickel, zinc, sodium, potassium, platinum. REPEATED E XPOSURE: ]
N | Repeated or prolonged contact with skin may
| OCCUPATIONAL EXPOSURE LIMITS:  cause dermatitis. The substance may have ‘*ﬁe:ntfl :
T TLV: 0.2 mg/n?® as TWA (ACGIH 2004). on the respiratory tract, gastrointestinal ract, and.
MAK: (Inhalable fraction) 0.05 mg/rr? skin , resulting i 1 nausea, vomiting, cough,
Peak limitation category: [1{4); Carcinogen vellowish skin d iscolouration, loss of nails,
D category: 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 Seleniwn hexafluoride.

| NIOSH IDLH: 1 mg/m?® (as Se) See: 7782492

' Boiling point: 685°C Solubility in wa . 2T

i ng;'%lg%s | Melting poiot: 170-217°C none

! Relative density (water = 1): 4.8 Vapour pressures, Pa at 20°C: 0.1
'ENVIRONMENTAL |

f DATA | L

| NOTES ) o

ibn NOT take working.clomés homé-.“

| ADDITIONAL INFORMATION e e =
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ICSC:NENG0072 International Chemical Safety Cards (WHO/TPCS/IL.... http:/swww.cde.gov/niosh/ipcsneng/neng0072.himl

|

 ICSC: 0072 SELENIUM
i {CyIPCS, CEC, 1994

‘ iNeither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the TPCS is
IMPORTANT iresponsible for the use which mi‘ght be made of this infon_nation. This card conta'ins the c?llective views
LEGAL {of the TPCS Peer Review Conmitiee and may not reflect in all cases all the iielalled requirements
NOTICE: 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
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values,
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ICSC:NENGO0052 International Chemical Safety Cards (WHO/IPCS/IL... bttp: /rwww.cdc. gov/miosh/ipcsneng/neng0052.htmi

International Chemical Safety Cards

by AN Y e ot
| Y W ot . ¥,
SRE UNEP i
! Lead metal
Plurmbum |
Pb
(powder)
ICSC# 0052 |
ICAS#  7439-92-1
RTECS # QF7525000
IAugust 10, 2002 Vahdated .
. TYPES OF | : [' T AID/
| HAZARD/ | ACUTE HAZARDS/ f PREVENTION ! FIRS G
exposurg ,  SYMPTOMS | T | FREFETRG
! [Not combustible. Gives off 1 [In case of fire in the surroundings:
FIRE 'irritaﬁng or toxic fimmes (or use appropriate extinguishing
gases) ina fire. i media.
[Finely dlspersed pamcles form Prcvent deposition of dust; closed ﬁ '

EXPLOSION Eexp]oswe mixtures in air. systemn, dust explosion-proof
! ; Ie]ectncal equipment and lighting,

[See EFFECTS OF LONG-TERM |PREVENT DISPERSION OF (
EXPOSURE !OR REPEATED EXPOSURE. DUST! AVOID EXPOSURE OF
_ (PREGNANT) WOMEN!

i
N =
Local exhaust or breathing |Fresh air, rest
|

: N TION ’ o ] |]proir.ct10n ~

| [Protective gloves Remo\rc conmrmnated clothes
*SKIN ‘Rinse and thenr Wash skin with
i i ) B o L _______‘ o rwater and soap-
‘ 7 ’Safet) spectacles. f First rinse withl plenw of water
i ! i Ifor several miriutes {remove
I .EYES : i | contact Jenses if easily possible).

| | ithentake to & doctor.
. Abdominal pain. Nausea. Do not eat, drink, or smoke during E{mse mouth. <3ive plenty of L
<INGESTION Vomiting iwork. Wash hands before eating, =water to dripic. Refer for medica
S e J._‘L_, - jattention. |
| SEE:}&EEP!SPOSAL . STORAGE D ACK__A}Q;NG & LABELLING
‘Sweep spilled substance into Separatcd ﬁ-om food and feedstuffs ' -

?Lontalners if appropriate, moisten first | incompatible materials See Chemmical
'to prevent dusting. Carefully collect Dangers.

remainder. then remove to safe place.
Do NOT let this chemical enter the |
ienvironment. Personal protection: P3
lﬁiter resplrator for toxic partlcles ! e

1of3 11/5/2008 11:44 AM



ICSC:NENG0052 International Chemical Safety Cards (WHO/IPCS/IL...

SEE IMPORTANT INFORMATION ON BACK

: ICSC: 0052

Prepared in the context of cooperation between the Intemavonal Programme on Chermacal Safety & the
Coramisswn of the European Commumities (C) IPCS CEC 1964, No modilications to the Imemational verson have |
been made except to adl the OSHA PELs, NIOSH RELs and NIOSH 1DLH values 1

International 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
- IN VARIOUS FORMS. TURNS TARNISHED  inhalation and by ingestion.

 ON EXPOSURE TO AIR.

1 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 l
' CHEMICAL DANGERS: EFFECTS OF SHORT-TERM EXPOSURE:
0 { On heating, toxic fumes are formed. Reacts with
ox:dants Reacts with hot concenirated nitric
R ac1d boiling concentrated hydrochioric acid and EFFECTS OF LONG-TERM OR
! sulfiric acid. Atiacked by pure water and by REPEATED EXPOSURE:
T i weak organic acids in the presence of oxygen.  The substance may have effects on the blood
bone marrow central nervous sysiem peripheral .
A i OCCUPATIONAL EXPOSURE LIMITS: nervous system kidneys , resulting in anaemia,
I TLV: 0.05 mg/m® as TWA A3 {confirmed animal encephalopathy (e.g., convulsions), peripheral
N ' carcinogen with unknown relevance to humans); nerve disease, abdominal cramps and kidney
| BET issued (ACGIH 2004). immpairment. Causes loxicity to uman
T ; MAK: reproduction or development. This substance is
i Carcinogen category: 2; Germ cell mutagen probabiy carcinogenic to humans. fast track
group: 3A; change Oct 06 - IARC 2A. !
D {DFG 2006). {
 EU OEL: as TWA 0.13 mg/m’ (EU 2002).
A | OSHA PEL*: 1910.1025 TWA 0.050 mgym’ See
| Agpendl*c C *Note: The PEL also applies to
T + other lead compounds (as Pb} -- see Appendix C.
NIOSH REL¥; TWA 0.050 mg/m3 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
|
| PHYSICAL ' Boﬂmg pomt' 1740°C Density: 11.34 g/cm?®
I? PROPERTIES | Meltmg point: 327.5°C Solubility in water: none
{ENVIRONMENTAL ' .Bioaccumulanon of ﬁns chemical may occur in plants and in nmmnals It is strongly
.advised that this subsmnce does not enler the environment.

DATA

NOTES

Dependln‘-‘ on the degree of ewcposure penochc medical examination is suggested Do NOT take workmg clothes home. Card
Lhas been partly updated in April 2005. See section Occupational Exposure Limits. Card has been partly updated in October
2[}06 see section Occupanonal Exposure Limits, Effects ]_nng Tem Exposure

]

http://www.cdc.gov/niosh/ipcsneng/meng0052. himl
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ICSC:NENG0052 International Chemical Safety Cards (WEHO/IPCS/LL... hiep://www.cde.gov/niosh/ipcsneng/neng0052. hl

ADDITIONAL INFORMATION

| 1|
o o S
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 |
| IMPORTANT |responsible for the use which migitt be made of this information. This card contains the Cf"“““"t: VIEWS |
i LEGAL Wf the IP(}S Peer Review Commiittee and may not reflect in all cases afl the fr‘lexmled Teqmre;mn'. h the

NOTICE: included in national legislation on the subject. The user should verify compliance of the cards wi

relevant legislation in the country of use. The only modifications made to produce the U.S. version is 1
____ jinclision ofthe OSHA PELS, NIOSH RELS and NIOSH IDLH values. _—
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International Chemical Safety Cards

MERCURY ICSC: 0056
i ’ gfbgmffo ins?‘?;ﬁ ﬁ:lrnd Heatth ;
crnafiona &
{(’I:})\&"Ly f! ‘-A-r f
UNEP L& ‘
= Quicksilver
l Liquid silver
) Hg
1CSC# 0056
CAS#  7439-97-6
RTECS # OV4550000
'UN # 2809
EC# 080-001-00-0
April 22, 2094 Va]ida_ted -
“TYPESOF | R o | |
L | ACUTE HAZARDS/ | pREVENTION | FIRSTAID/
' SYMPTOMS GHTING
- EXPOSURE | rT | | FIREFIGH
[ Not combusfible. Gives off . lin case of fire in the surroundings:
FIRE umtatmg or toxic furmes (or fuse appropriate extinguishing
i ,szases) inafire. o - o !mcdla ) o
IRisk of fire and exp]oswn : [in case of fire: kcep dn:ms elc..
EXPLOSION | icoo! by spraying with water.
! | STRICT HYGIENE! AVOID  |IN ALL CASES CONSULT A
a | EXPOSURE OF (PREGNANT) [DOCTOR!
EXPOSURE | "TWOMEN! AVOID EXPOSURE
: i JOF ADOLESCENTS AND |
! i . : CHILDREN! f . _
l [Abdominal pain. Cough jlhocal exhaust or breathing [Fresh air, rest. Artificial
P, IDiarrhoea. Shormess of breath.  jprotection. iresp1rauon if indicated. Refer for
: INHALATION ,Vc)miting Fever or elevated body imedical attention,
e “emp?’"‘.m‘re S R , |
I IMAY BE ABSORBED' Redncss IProtﬂctlve gloves. Protecnve ‘?Remove contaminared clothes.
«SKIN Iclothmg IRinse and then wash skin with
; : twater and soap. Refer for
| i l S lmedlcal attention. o
| | |Face shield, or eye protection in  {First rinse with plenty of water
“EYES lcombination with breathing ifor several minutes (remove
: ! "proteciion_ |contact lenses if easily possible),
P ) : i B I Ithen take to a doctor. o
_‘ . Do not eat. drmk, or smolce dlmng iRefer for medical attenmm
. INGESTION l ) *wurk Wash hands before f:a.nn*T . .
; SPILLAG; DISPOSAL | STORAGE “"PACKAGING & L@J&‘.LLII‘IG i
LI.%vzacuzue danger area in case of a large Prowsmn to contain effluent ﬁ:cnm ﬁrc Special material. Do not transport with
ispill! Consult an expert! Ventilation. |extinguishing. Separated from food and food and feedstuffs.
I'T symbol

iCollect leaking and spilled liquid in
w.

1of3

| feedstuffs Well closed.
!

11/5/2008 11:44 AM
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isealable non-metallic containers as far

. IN symbol

ias possible. Do NOT wash away into iR: 23-33-50/33

isewer. Do NOT let this chemical enter IS: 1/2-7-45-60-61

;ithe environment. Chemical protection I 'UN Haz }-d Class: §

isuit including self~contained breathing |UN Packing Group: .

iapparatus. | | - . —
S SEE IMPORTANT INFORMATIO_N_ (_)Ij BACK L - l
: Prepared in the comlext of cooperation between the Intsrnations] Programme an Chemmal Safety & b% ‘
| ICSC: 0056

; tiona) version have
Cormussion of the European Commurites (C) TPCS CEC 1994, No modificauons to the Intemationa’*
i been made except (o add the OSHA PELs, NIOSH RELs and NIOSH IDLH vakies.

International Chemical Safety Cards

L

MERCURY 1csc:100576

o= EOENT N |
( 1 - PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: bodyby |
{ ODOURLESS, HEAVY AND MOBILE The substance can be absorbed into he BAcY B
M | SILVERY LIQUID METAL. inbalation of its vapour and through the skan, \
also as a vapour!
P | PHYSICAL DANGERS: 1
: i INHALATION RISK: b |
o I A harmful contrenination of the air can ft?]i
| CHEMICAL DANGERS: reached very quickly on evaporation o tis
R i Upon heating, toxic firnes are formed. Reacts  substance at 20°C-- i
violently with ammonia and halogens causing fire .
T I and explosion hazard. Attacks aluminiumand ~ EFFECTS OF SHQRT‘TERM E)G)I(;}?a?;:lin |
many other metals forming amalgams. The substance is irritating to the skin. The \
A of the vapours Ay cause pmmmmﬂsr;n-al .
OCCUPATIONAL EXPOSURE LIMITS:  substance may cause effects onfhe 65750 (|
N TLV: 0.025 mg/n® as TWA (skin) A4 BEI issued nervous systemandkidneys. The °,ff3‘?cam o |
| (ACGIH 2004). delayed. Medical observation1sndl t
MAK: 0.1 mg/rP Sh ~
T Peak limimrgf; category: [I(B) Carcinogen EFFECTS OF L.ONG-TERM OR  \
+ category: 3B REPEATED E XPOSURE: al |
| (DFG 2003). The substance raay have effects on the S5V,
D | OSHA PEL: C 0.1 mg/n® nervous system kcidneys ,resulting in SRR \
! - . ional instak> £ 1ity, tremor, mental and memory
A | NIOSH REL: Hg Vapor: TWA 0.05 mg/m’ skin S0 b disorders. Danger of y
; " a disturbances, sy cxech 01sOraers. this |
) | Other: C 0.1 mg/m” skin cumulative effe . 5 Animal tests show that this |
T  NIOSH IDLH: 10 mg/m’ (as He) See: 7439976 substance possi - 1" causes toxic effecis upon ¢
human reproduc - : o1 ‘
A , e
| Boiling point. 357°C Vapour pressure - dpa aif?ff :_Oi%fss 93 \
Melting point: -39°C Relative vapoug~ density atr = 1. = -7 }
P}lzgYPiII::TATIEJ:S Relative density (water = 1): 13.5 Reiartive densits” of the vapour/air-mixtare at i\
Solubility in water: 20°C (air=1); 1-009
none

IENVIRONMENT 41, ' The substance is very toxic to aquatic organisms. In the food chain ¥sTpOTm! 0 humans
i DATA bioaccumulation takes place, specifically in fish.

. e e i e e
|

I . NOTES

11/5/2008 11:44 AN
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‘Depending on the degree of exposure, periodic medical examination is indicated. No odour warning if oxic concentrations
jare present. Do NOT take working clothes home.

Transport Emergency Card: TEC (R)-80GC9-TI+1II |

|
ADDITIONAL INFORMATION |

T

- ICSC: 0056 MERCURY
| {CYIPCS, CEC, 1994 l

{Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the [PCS is
jresponsible for the use which might be made of this information. This card contains the collective views

o LE: gthT iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
! NOTICE: sincluded in national legislation on the subject. The user should verify compliance of Lhe cards with the

irelevant legislation in the country of use. The only modifications made to produce the U.5. version is
inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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International Chemical Safety Cards

SENI C ICSC: 0013
AR B |
Ao RN Pt e & and Heatth
fany : Geeupglicne ‘
@ {f” I(j}*w (&) vy e E's
S U EP o
! Grey arsenic
i As

! Atomic mass: 74.9
IICSC# 0013

iCAS ¥ 7440-38-2
IRTECS # CG0525000

UN # 1558

{EC # 033-001-00-X
;October 18, 1999 Validated

. TYPESOF | J \
- HAzarp | ACCORIAEARDST | pREVENTION  pIRE FIGHTING
- EXPOSURE i - - \
a
| Combusnb]e Gives off i 1rmatmg NO open flames. NO contact with PfJ * df’r&wmz; spray, 108M.
| FIRE lor toxic fumes (or geses) in a fire. jstrong oxidizers. NO contact with carb 10X
‘ _ i hot surfaces. - I S
\' - lRlSk of‘ ﬁre and explosmn is Prevent deposmon of dust; closed
!511:}1'[ when exposed to hot systeny, dust explosion-proof '
‘ EXPLOSION isurfaces or flames in the form of [electrical equipment and lighting. }
) |ﬁne powder or dust. :
I B S - . M
- SULT A \
IT PREVENT DISPERSIONOF 1" - A gf*SES CON
DUST! AVOID ALL CONTACT! - DO !
; EXPOSURE JAVOID EXPOSURE OF , i
| _ (PREGNANT) WOMEN! L e
; ICough. Sore throat. Shormess of [Closed system and ventilation. . 7= - . air, rest Arificia er
i -ation may be needed. Refer |
o 1 H
i INHALATION Ibreath. Weakness. See Ingestion. rf: . -edical aention. _ E
RS e e s S e — - = ,-"{-;ve cmmmmatcd clOﬂlﬁS I
KN 'Redness. i’lr;t;i;:ve glaves. Protective ;’{J? " 2 kin with plenty of water or \
' I = L. B -
’ L | T
) . - = of water
|Redness. Face shield or eye protection in ‘ S &\ﬁzlﬁ;ﬁuﬁt:n(?emove
EYES ‘ con:butliano_rtn_w& dbreathmg - - yet lenses if easily possible),
| |protection if powder. =T ke to 8 doctor. i
D e T T vomiti ;
Abdominal pain. Diarrhoea. ‘Do not eaf, drmk, or smoke durmtr I ; ?‘ﬁzﬁégﬁgous ne ¥
Nausea. Vomiting. Burning work. Wash hands before eating, © ‘-7 SONS!). Refer for medical '
*INGESTION  :sensation in the throat and chest. | 2
'Shock or collapse. ‘ a . mwion. i
| _ Unconsciousness. N ) B —E‘:’
S T | p— EE R ELLIN \
. SPILLAGE DISPOSAL STORAGE PACI. ~ GING & LABELLITE

11/5/2008 11:44 A
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btwp://www cdc.gov/niosh/ipcspeng/neng0013.htrl

iEvacuate danger area! Sweep spilled ISeparated from strong oxidants, acids,
.substance into sealable containers. halogens. food and feedstuffs. Well

jCarefully collect remainder, then

H
i
iclosed.

iremove to safe place. Chemical |
;protection suit including seif-contained |
‘breathing apparatus. Do NOT let this

chernica] enter the environment.

i
i
1

E Do not transport with food and
feedstufls,

iMarine pollutant.

IT symbol

N symbol

{R: 23/25-50/53

S: 1/2-20/21-28-45-60-61

UN Hazard Class: 6.1

N Packing Group: II

i
!
%
|

 1CSC: 0013

" SEE IMPORTANT INFORMATION ON BACK

Prepared m the context of cooperalion between the Intermational Programmme on Chenucal Safety & Lhe

Commussion of the European Communes (C} IPCS CEC 1994, No modifications to the Intzmational version have
been made except to add the OSHA PELs, NIOSH RELs anpd NIOSH TDLH values.

International Chemical Safety Cards

ARSENIC

ICSC: 0013

PHYSICAL STATE; APPEARANCE:
ODOURLESS, BRITTLE, GREY, METALLIC-

ROUTES OF EXPOSURE:
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 finmes 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 tract
! T OCCUPATIONAL EXPOSURE LIMITS: cardiovascular system ceniral nervous system
OSHA PEL: 1910.1018 TWA 0.010 mg/m’ kidneys , resulting in severe gastroenteritis, loss
A NIOSH REL: Ca C 0.002 g/’ 15-minute See  °f Quid: and electrolyis, cardiac disorders
Anpendix A = shock convulsions and kidney impairment
———— 3 Exposure above the OEL may result in death, The
N NIOSH IDLH: Ca 5 mg/m” (as As) See: 7440382 e ffpcts may be delayed. Medical observation is
TLV: 0.01 mg/m® as TWA Al (confirmed human j,5icated.
T | carcinogen); BEI issued (ACGIH 2004).
MAK: EFFECTS OF LONG-TERM OR
Carcinogen category: 1; Germ cell mutagen REPEATED EXPOSURE:
D | group: 3A; Repeated or pralonged contact with skin may
' (DFG 2004). cause dermatitis. The substance may have effects
A - on the mucous membranes, skin, peripheral
nervous system liver bone marrow , resulting in
T pigmentation disorders, hyperkeratosis,
perforation of nasal septum, neuropattty, liver
A impairment anaemia This substance is
carcinogenic 1o humans. Animal tests show that
this substance possibly causes toxicity 10 human
reproduction or development.
| PHYSICAL : %ibu_matisor; point: 613°C Solubility in water:
i nsity: 3. none
| PROPERTIES ‘ -

11/5/2008 11:44 AM
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jENV!RONMEN‘T ., | The substance is toxic to aquatic organisms. it is strongly advised that this substance

DATA 1does not emter the envirorment.

NOTES N ]

| The substance is combustible but no flash point is available in literanre, Depending on the degree °ffe"p°:$é ﬁﬁ;ﬂids
‘medi ination i ; specific ar »
‘medical examination is suggested, Do NOT take working clothes home. Refer also to cards fO:: 8378), Arsine (ICSC 0222). |

ie.2., Arsenic pentoxide (ICSC 0377), Arsenic trichloride (ICSC 0221), Arsenic trioxide (ICS
| Transport Emergency Card: TEC (R-61GT5 T ‘
SO e e e
l ADDITIONAL INFORMATION
‘ : : 'l -
j777 . . - - — e e — e — —— — —— — . — — —— - st L C
1CSC: 0013 ARSENI
(C) IPCS, CEC, 1994 . :
f 'Neither NIOSHL the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC 1(1“(;2?;;11?5\'::
; IMPORTANT ;responsible for the use which might be made of this information. This card contams the co T'nems
LEGAL lof the IPCS Peer Review Committee and may not reflect in all cases all the t_ietalled requlrc:ds T e
NOTICE: | cluded innational legislation on the subject. The user should verify corpliance of e Sarts W UL,
*  irelevant legislation in the country of use. The only modifications made to produce the U.5. ver

jclosion of the OSHA PELS, NIOSH RELs and NIOSHIDLH values. o

11/5/2008 11:44 Al
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ICSC: 0029

http://www.cdc.gov/niosh/ipcsneng/neng(1029. himl

for
[ A \“J and Health
B O® , -
UNEP .
Chrome
Cr
Atomic mass: 52.0
. (powder}
HCSC# 0029
ICAS# 7440-47-3 !
RTECS # GB4200000 |
gOctober 27,720047 Validated B -
i ! 1
TYPESOF |\ cUTE HAZARDS/ FIRST AID/
! HAZARD/ L PREVENTION
EXPOSURE | | SYMPTOMS ; | ‘ ]E‘IliE FIGHTI_NG B
“ lCombusuble under Spec1ﬁc [\Jo open ﬂames if in powder .In case of fire in the surroundings:
FIRE lconditions. form. ;use appropriate extinguishing
| ' _ imedia.
3 Prevent deposition of dust; closed |
- EXPLOSION i |system, dust explosion-proof '
| S . .. welecrical equipment and lighting, | )
[PREVENT DISPERSION OF
 EXPOSURE \ posTt L )
iCough [Local extmust or breathmg Fresha air, rest
i iproteci;on _ 7
] 1 [Protective gloves. |Remove contaminated clothes.
. *SKIN E J IR inse skin with plenty of water or
‘ o i - R ) B jshower. '
- Redness. :Safety gogg]es {First rinse with plenty of water
i EVES | ifor several minutes (remove
| ' ! «contact lenses if easily possible),
) I , 'then take to a doctor.
" JINGESTION l ;22 r?ft eat, drink. or smoke during |Rinse mouth, o
? SPILLAGE DISPOSAL STORAGE ) IPACK.AGING & LABELL]'NG

i

‘Sweep spilled substance into ;
containers; if appropriate, moisten first |
to prevent dusting, Personal protection: !
tP2 filter resplrator for harmful pam cles. ;

SEE IMPORTANT INFORMATION ON BACK

ICSC: 0029

Prepared in the comexi of cooperauan between the Internatonal Prograrmmme on Chensical Safety & the
Commission of the Evropean Communiies (C) IPCS CEC 1994, No modificauons 1o the Interanonal version have
been made except to add the OSHA PELs, NIOSH RELs and NIOSH IDLH vaes.
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International Chemical Safety Cards

1CSC: 0029

I | PHYSICAL STATE, APPEARANCE: ROUTES OF EXPOSURE: l
{ GREY POWDER
M i
: ' PHYSICAL DANGERS: INHALATION RISK: ricles can -
P Dust explosion possnble if in powder or granular A harmful concentr ation °§12]r:r2?de pa l
i - form, mixed with air. be reached quickly when G15p
o | XPOSURE:
' CHEMICAL DANGERS: EFFECTS OF sHOFI-T'T;‘:)T eoie oyesandthe |
R I Chromium is a catalytic substance and may cause May cause mechanical 1T
i reaction in contact with many organic and respiratory wract.
T | inorganic substances , causing fire and explosion
' hazard. EFFECTS OF LO”%T&RM OR
A ! REPEATED EXPOS
{ OCCUPATIONAL EXPOSURE LIMITS:
; N ! TLV: (as Cr metal, Cr(I) compounds) 0.5
i ! mg/n® as TWA Ad (ACGIH 2004).
T i MAK not established.
OSHA PEL*; TWA | mg/m’ See Appendix C
*Note: The PEL also applies to insoluble
D i chromium saits.
i NIOSHREL: TWA 0.5 mgf‘rn3 See Appendix C ‘.
A ; NIOSH IDLH: 250 mg/m® {as Cr) See: 7440473 \
T
| A | .
'[ l Boiling polnt 264"°C Solvbilityinw. z:= "
i PHYSICAL 1 Melting point: 1900°C none
' PROPERTIES ' Density: 7.15
| Igfcmf - - e mme :
ENVIRONMENTAL :
DATA . e e e oo
L L L e e il . |
| NOTES Y \
e imo o €.
lThe surface of the chromlmnparncles is omdlznd ) chronumn(l]])omde in air. See ICSC 1 3‘3 E Chronnum(m) oxt |
| e ADDITI_ONA,LINFQRMAT‘ON | i o s s
'ICSC: 0029 :
() IPCS, CEC 1994 . e .
r ~IOSH, e CEC or the IPCS is \

LP\ie:lther NIOSH, the CEC or the IPCS nor any person acung on behalf o f
E IMPORTANT gresponsxble for the use which might be made of this informoation. Thi . - -
,of the IPCS Peer Review Committee and may not reflect in all cases & ds with the
LEGAL .o pllance of the car
fincluded in national legislation on the subject. The user should verift - on is
NOTICE: aroduce the U.S. versi Y
irelevant legislation in the country of use. The only modifications mac e ;
mclusxon ofthe OSHA PELs, NIOSH RELs and NIOSH IDLH value L. BEEFERREEES Se s

-'d ortains the collective views ' ‘:
- e detailed requirements i
\
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« Regulations (Standards - 29 CFR) - Table of Contents

o Part Number: 1910

o Part Title: Occupational Safety and Health Standards
e Subpart: I

e Subpart Title: Personal Protective Equipment

e Standard Number: 1910.134 App A

o Title: Fit Testing Procedures (Mandatory).

Appendix A to § 1910.134: Fit Testing Procedures (Mandatory)
Part 1. OSHA-Accepted Fit Test Protocols
A. Fit Testing Procedures -- General Requirements

The employer shall conduct fit testing using the following procedures. The requirements in this appendix apply to all OSHA-accepted fit test
methods, both QLFT and QNFT.

1. The test subject shall be allowed to pick the most acceptable respirator from a sufficient number of respirator models and sizes so that
the respirator is acceptable to, and correctly fits, the user.

2. Prior to the selection process, the test subject shall be shown how to put on a respirator, how it should be positioned on the face, how to
set strap tension and how to determine an acceptable fit. A mirror shall be available to assist the subject in evaluating the fit and
positioning of the respirator. This instruction may not constitute the subject's formal training on respirator use, because it is only a review.

3. The test subject shall be informed that he/she is being asked to select the respirator that provides the most acceptable fit. Each
respirator represents a different size and shape, and if fitted and used properly, will provide adequate protection.

4. The test subject shall be instructed to hold each chosen facepiece up to the face and eliminate those that obviously do not give an
acceptable fit.

5. The more acceptable facepieces are noted in case the one selected proves unacceptable; the most comfortable mask is donned and
worn at least five minutes to assess comfort. Assistance in assessing comfort can be given by discussing the points in the following item
A.6. If the test subject is not familiar with using a particular respirator, the test subject shall be directed to don the mask several times and
to adjust the straps each time to become adept at setting proper tension on the straps.

6. Assessment of comfort shall include a review of the following points with the test subject and allowing the test subject adequate time to
determine the comfort of the respirator:

(a) Position of the mask on the nose
(b) Room for eye protection

(c) Room to talk

(d) Position of mask on face and cheeks
7. The following criteria shall be used to help determine the adequacy of the respirator fit:
(a) Chin properly placed;
(b) Adequate strap tension, not overly tightened;
(c) Fit across nose bridge;
(d) Respirator of proper size to span distance from nose to chin;
(e) Tendency of respirator to slip;

(f) Self-observation in mirror to evaluate fit and respirator position.

8. The test subject shall conduct a user seal check, either the negative and positive pressure seal checks described in Appendix B-1 of this
section or those recommended by the respirator manufacturer which provide equivalent protection to the procedures in Appendix B-1.
Before conducting the negative and positive pressure checks, the subject shall be told to seat the mask on the face by moving the head
from side-to-side and up and down slowly while taking in a few slow deep breaths. Another facepiece shall be selected and retested if the
test subject fails the user seal check tests.

9. The test shall not be conducted if there is any hair growth between the skin and the facepiece sealing surface, such as stubble beard
growth, beard, mustache or sideburns which cross the respirator sealing surface. Any type of apparel which interferes with a satisfactory fit
shall be altered or removed.
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10. If a test subject exhibits difficulty in breathing during the tests, she or he shall be referred to a physician or other licensed health care
professional, as appropriate, to determine whether the test subject can wear a respirator while performing her or his duties.

11. If the employee finds the fit of the respirator unacceptable, the test subject shall be given the opportunity to select a different respirator
and to be retested.

12. Exercise regimen. Prior to the commencement of the fit test, the test subject shall be given a description of the fit test and the test
subject's responsibilities during the test procedure. The description of the process shall include a description of the test exercises that the
subject will be performing. The respirator to be tested shall be worn for at least 5 minutes before the start of the fit test.

13. The fit test shall be performed while the test subject is wearing any applicable safety equipment that may be worn during actual
respirator use which could interfere with respirator fit.

14. Test Exercises.

(a) Employers must perform the following test exercises for all fit testing methods prescribed in this appendix, except for the
CNP quantitative fit testing protocol and the CNP REDON quantitative fit testing protocol. For these two protocols, employers
must ensure that the test subjects (i.e., employees) perform the exercise procedure specified in Part 1.C.4(b) of this
appendix for the CNP quantitative fit testing protocol, or the exercise procedure described in Part I.C.5(b) of this appendix for
the CNP REDON quantitative fit-testing protocol. For the remaining fit testing methods, employers must ensure that
employees perform the test exercises in the appropriate test environment in the following manner:

(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe normally.

(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply, taking caution
so as not to hyperventilate.

(3) Turning head side to side. Standing in place, the subject shall slowly turn his/her head from side to side
between the extreme positions on each side. The head shall be held at each extreme momentarily so the
subject can inhale at each side.

(4) Moving head up and down. Standing in place, the subject shall slowly move his/her head up and down. The
subject shall be instructed to inhale in the up position (i.e., when looking toward the ceiling).

(5) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the test
conductor. The subject can read from a prepared text such as the Rainbow Passage, count backward from 100,
or recite a memorized poem or song.

Rainbow Passage

When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The rainbow is a
division of white light into many beautiful colors. These take the shape of a long round arch, with its path high
above, and its two ends apparently beyond the horizon. There is, according to legend, a boiling pot of gold at
one end. People look, but no one ever finds it. When a man looks for something beyond reach, his friends say
he is looking for the pot of gold at the end of the rainbow.

(6) Grimace. The test subject shall grimace by smiling or frowning. (This applies only to QNFT testing; it is not
performed for QLFT)

(7) Bending over. The test subject shall bend at the waist as if he/she were to touch his/her toes. Jogging in
place shall be substituted for this exercise in those test environments such as shroud type QNFT or QLFT units
that do not permit bending over at the waist.

(8) Normal breathing. Same as exercise (1).

(b) Each test exercise shall be performed for one minute except for the grimace exercise which shall be performed for 15
seconds. The test subject shall be questioned by the test conductor regarding the comfort of the respirator upon completion
of the protocol. If it has become unacceptable, another model of respirator shall be tried. The respirator shall not be adjusted
once the fit test exercises begin. Any adjustment voids the test, and the fit test must be repeated.

B. Qualitative Fit Test (QLFT) Protocols

1. General

(a) The employer shall ensure that persons administering QLFT are able to prepare test solutions, calibrate equipment and
perform tests properly, recognize invalid tests, and ensure that test equipment is in proper working order.

(b) The employer shall ensure that QLFT equipment is kept clean and well maintained so as to operate within the parameters
for which it was designed.

2. Isoamyl Acetate Protocol

Note: This protocol is not appropriate to use for the fit testing of particulate respirators. If used to fit test particulate respirators, the
respirator must be equipped with an organic vapor filter.

(a) Odor Threshold Screening

Odor threshold screening, performed without wearing a respirator, is intended to determine if the individual tested can detect
the odor of isoamyl acetate at low levels.

(1) Three 1 liter glass jars with metal lids are required.

(2) Odor-free water (e.a.. distilled or spbrina water) at aboroximatelv 25 dea. C (77 dea. F) shall be used for the
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solutions.

(3) The isoamyl acetate (IAA) (also known at isopentyl acetate) stock solution is prepared by adding 1 ml of
pure IAA to 800 ml of odor-free water in a 1 liter jar, closing the lid and shaking for 30 seconds. A new solution
shall be prepared at least weekly.

(4) The screening test shall be conducted in a room separate from the room used for actual fit testing. The two
rooms shall be well-ventilated to prevent the odor of IAA from becoming evident in the general room air where
testing takes place.

(5) The odor test solution is prepared in a second jar by placing 0.4 ml of the stock solution into 500 ml of
odor-free water using a clean dropper or pipette. The solution shall be shaken for 30 seconds and allowed to
stand for two to three minutes so that the IAA concentration above the liquid may reach equilibrium. This
solution shall be used for only one day.

(6) A test blank shall be prepared in a third jar by adding 500 cc of odor-free water.

(7) The odor test and test blank jar lids shall be labeled (e.g., 1 and 2) for jar identification. Labels shall be
placed on the lids so that they can be peeled off periodically and switched to maintain the integrity of the test.

(8) The following instruction shall be typed on a card and placed on the table in front of the two test jars (i.e., 1
and 2): "The purpose of this test is to determine if you can smell banana oil at a low concentration. The two
bottles in front of you contain water. One of these bottles also contains a small amount of banana oil. Be sure
the covers are on tight, then shake each bottle for two seconds. Unscrew the lid of each bottle, one at a time,
and sniff at the mouth of the bottle. Indicate to the test conductor which bottle contains banana oil."

(9) The mixtures used in the IAA odor detection test shall be prepared in an area separate from where the test
is performed, in order to prevent olfactory fatigue in the subject.

(10) If the test subject is unable to correctly identify the jar containing the odor test solution, the IAA qualitative
fit test shall not be performed.

(11) If the test subject correctly identifies the jar containing the odor test solution, the test subject may proceed
to respirator selection and fit testing.

(b) Isoamyl Acetate Fit Test

(1) The fit test chamber shall be a clear 55-gallon drum liner suspended inverted over a 2-foot diameter frame
so that the top of the chamber is about 6 inches above the test subject's head. If no drum liner is available, a
similar chamber shall be constructed using plastic sheeting. The inside top center of the chamber shall have a
small hook attached.

(2) Each respirator used for the fitting and fit testing shall be equipped with organic vapor cartridges or offer
protection against organic vapors.

(3) After selecting, donning, and properly adjusting a respirator, the test subject shall wear it to the fit testing
room. This room shall be separate from the room used for odor threshold screening and respirator selection,
and shall be well-ventilated, as by an exhaust fan or lab hood, to prevent general room contamination.

(4) A copy of the test exercises and any prepared text from which the subject is to read shall be taped to the
inside of the test chamber.

(5) Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of paper towel, or
other porous, absorbent, single-ply material, folded in half and wetted with 0.75 ml of pure IAA. The test
subject shall hang the wet towel on the hook at the top of the chamber. An IAA test swab or ampule may be
substituted for the IAA wetted paper towel provided it has been demonstrated that the alternative IAA source
will generate an IAA test atmosphere with a concentration equivalent to that generated by the paper towel
method.

(6) Allow two minutes for the IAA test concentration to stabilize before starting the fit test exercises. This
would be an appropriate time to talk with the test subject; to explain the fit test, the importance of his/her
cooperation, and the purpose for the test exercises; or to demonstrate some of the exercises.

(7) If at any time during the test, the subject detects the banana-like odor of IAA, the test is failed. The subject
shall quickly exit from the test chamber and leave the test area to avoid olfactory fatigue.

(8) If the test is failed, the subject shall return to the selection room and remove the respirator. The test
subject shall repeat the odor sensitivity test, select and put on another respirator, return to the test area and
again begin the fit test procedure described in (b) (1) through (7) above. The process continues until a
respirator that fits well has been found. Should the odor sensitivity test be failed, the subject shall wait at least
5 minutes before retesting. Odor sensitivity will usually have returned by this time.

(9) If the subject passes the test, the efficiency of the test procedure shall be demonstrated by having the
subject break the respirator face seal and take a breath before exiting the chamber.

(10) When the test subject leaves the chamber, the subject shall remove the saturated towel and return it to

the person conducting the test, so that there is no significant IAA concentration buildup in the chamber during
subsequent tests. The used towels shall be kept in a self-sealing plastic bag to keep the test area from being

contaminated.

3. Saccharin Solution Aerosol Protocol
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The entire screening and testing procedure shall be explained to the test subject prior to the conduct of the screening test.

(a) Taste threshold screening. The saccharin taste threshold screening, performed without wearing a respirator, is intended
to determine whether the individual being tested can detect the taste of saccharin.

(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about the head
and shoulders that is approximately 12 inches in diameter by 14 inches tall with at least the front portion clear
and that allows free movements of the head when a respirator is worn. An enclosure substantially similar to the
3M hood assembly, parts # FT 14 and # FT 15 combined, is adequate.

(2) The test enclosure shall have a 3/4-inch (1.9 cm) hole in front of the test subject's nose and mouth area to
accommodate the nebulizer nozzle.

(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test subject shall
breathe through his/her slightly open mouth with tongue extended. The subject is instructed to report when
he/she detects a sweet taste.

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor shall spray the
threshold check solution into the enclosure. The nozzle is directed away from the nose and mouth of the
person. This nebulizer shall be clearly marked to distinguish it from the fit test solution nebulizer.

(5) The threshold check solution is prepared by dissolving 0.83 gram of sodium saccharin USP in 100 ml of
warm water. It can be prepared by putting 1 ml of the fit test solution (see (b)(5) below) in 100 ml of distilled
water.

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that it collapses completely, then released
and allowed to fully expand.

(7) Ten squeezes are repeated rapidly and then the test subject is asked whether the saccharin can be tasted.
If the test subject reports tasting the sweet taste during the ten squeezes, the screening test is completed. The
taste threshold is noted as ten regardless of the number of squeezes actually completed.

(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is again asked
whether the saccharin is tasted. If the test subject reports tasting the sweet taste during the second ten
squeezes, the screening test is completed. The taste threshold is noted as twenty regardless of the number of
squeezes actually completed.

(9) If the second response is negative, ten more squeezes are repeated rapidly and the test subject is again
asked whether the saccharin is tasted. If the test subject reports tasting the sweet taste during the third set of
ten squeezes, the screening test is completed. The taste threshold is noted as thirty regardless of the number
of squeezes actually completed.

(10) The test conductor will take note of the number of squeezes required to solicit a taste response.

(11) If the saccharin is not tasted after 30 squeezes (step 10), the test subject is unable to taste saccharin and
may not perform the saccharin fit test.

Note to paragraph 3. (a): If the test subject eats or drinks something sweet before the screening test,
he/she may be unable to taste the weak saccharin solution.

(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for reference in the
fit test.

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is used at a time in the nebulizer
body.

(14) The nebulizer shall be thoroughly rinsed in water, shaken dry, and refilled at least each morning and
afternoon or at least every four hours.

(b) Saccharin solution aerosol fit test procedure.

(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes before the
test.

(2) The fit test uses the same enclosure described in 3. (a) above.

(3) The test subject shall don the enclosure while wearing the respirator selected in section I. A. of this
appendix. The respirator shall be properly adjusted and equipped with a particulate filter(s).

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the fit test
solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the screening test
solution nebulizer.

(5) The fit test solution is prepared by adding 83 grams of sodium saccharin to 100 ml of warm water.

(6) As before, the test subject shall breathe through the slightly open mouth with tongue extended, and report
if he/she tastes the sweet taste of saccharin.

(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration of saccharin
fit test solution is sprayed into the enclosure using the same number of squeezes (either 10, 20 or 30
squeezes) based on the number of squeezes required to elicit a taste response as noted during the screening
test. A minimum of 10 squeezes is required.
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(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in section I. A. 14.
of this appendix.

(9) Every 30 seconds the aerosol concentration shall be replenished using one half the original number of
squeezes used initially (e.g., 5, 10 or 15).

(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of saccharin
is detected. If the test subject does not report tasting the saccharin, the test is passed.

(11) If the taste of saccharin is detected, the fit is deemed unsatisfactory and the test is failed. A different
respirator shall be tried and the entire test procedure is repeated (taste threshold screening and fit testing).

(12) Since the nebulizer has a tendency to clog during use, the test operator must make periodic checks of the
nebulizer to ensure that it is not clogged. If clogging is found at the end of the test session, the test is invalid.

4, Bitrex™ (Denatonium Benzoate) Solution Aerosol Qualitative Fit Test Protocol

The Bitrex™ (Denatonium benzoate) solution aerosol QLFT protocol uses the published saccharin test protocol because that protocol is
widely accepted. Bitrex is routinely used as a taste aversion agent in household liquids which children should not be drinking and is
endorsed by the American Medical Association, the National Safety Council, and the American Association of Poison Control Centers. The
entire screening and testing procedure shall be explained to the test subject prior to the conduct of the screening test.

(a) Taste Threshold Screening.

The Bitrex taste threshold screening, performed without wearing a respirator, is intended to determine whether the individual
being tested can detect the taste of Bitrex.

(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about the head
and shoulders that is approximately 12 inches (30.5 cm) in diameter by 14 inches (35.6 cm) tall. The front
portion of the enclosure shall be clear from the respirator and allow free movement of the head when a
respirator is worn. An enclosure substantially similar to the 3M hood assembly, parts # FT 14 and # FT 15
combined, is adequate.

(2) The test enclosure shall have a \3/4\ inch (1.9 cm) hole in front of the test subject's nose and mouth area
to accommodate the nebulizer nozzle.

(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test subject shall
breathe through his or her slightly open mouth with tongue extended. The subject is instructed to report when
he/she detects a bitter taste

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor shall spray the
Threshold Check Solution into the enclosure. This Nebulizer shall be clearly marked to distinguish it from the fit
test solution nebulizer.

(5) The Threshold Check Solution is prepared by adding 13.5 milligrams of Bitrex to 100 ml of 5% salt (NaCl)
solution in distilled water.

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that the bulb collapses completely, and is
then released and allowed to fully expand.

(7) An initial ten squeezes are repeated rapidly and then the test subject is asked whether the Bitrex can be
tasted. If the test subject reports tasting the bitter taste during the ten squeezes, the screening test is
completed. The taste threshold is noted as ten regardless of the number of squeezes actually completed.

(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is again asked
whether the Bitrex is tasted. If the test subject reports tasting the bitter taste during the second ten squeezes,
the screening test is completed. The taste threshold is noted as twenty regardless of the number of squeezes
actually completed.

(9) If the second response is negative, ten more squeezes are repeated rapidly and the test subject is again
asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste during the third set of ten
squeezes, the screening test is completed. The taste threshold is noted as thirty regardless of the number of
squeezes actually completed.

(10) The test conductor will take note of the number of squeezes required to solicit a taste response.

(11) If the Bitrex is not tasted after 30 squeezes (step 10), the test subject is unable to taste Bitrex and may
not perform the Bitrex fit test.

(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for reference in the

fit test.

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is used at a time in the nebulizer
body.

(14) The nebulizer shall be thoroughly rinsed in water, shaken to dry, and refilled at least each morning and
afternoon or at least every four hours.

(b) Bitrex Solution Aerosol Fit Test Procedure.

(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes before the
test.
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(2) The fit test uses the same enclosure as that described in 4. (a) above.

(3) The test subject shall don the enclosure while wearing the respirator selected according to section I. A. of
this appendix. The respirator shall be properly adjusted and equipped with any type particulate filter(s).

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the fit test
solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the screening test
solution nebulizer.

(5) The fit test solution is prepared by adding 337.5 mg of Bitrex to 200 ml of a 5% salt (NaCl) solution in
warm water.

(6) As before, the test subject shall breathe through his or her slightly open mouth with tongue extended, and
be instructed to report if he/she tastes the bitter taste of Bitrex.

(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration of the fit test
solution is sprayed into the enclosure using the same number of squeezes (either 10, 20 or 30 squeezes) based
on the number of squeezes required to elicit a taste response as noted during the screening test.

(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in section I. A. 14.
of this appendix.

(9) Every 30 seconds the aerosol concentration shall be replenished using one half the number of squeezes
used initially (e.g., 5, 10 or 15).

(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of Bitrex is
detected. If the test subject does not report tasting the Bitrex, the test is passed.

(11) If the taste of Bitrex is detected, the fit is deemed unsatisfactory and the test is failed. A different
respirator shall be tried and the entire test procedure is repeated (taste threshold screening and fit testing).

5. Irritant Smoke (Stannic Chloride) Protocol

This qualitative fit test uses a person's response to the irritating chemicals released in the "smoke" produced by a stannic chloride
ventilation smoke tube to detect leakage into the respirator.

(a) General Requirements and Precautions

(1) The respirator to be tested shall be equipped with high efficiency particulate air (HEPA) or P100 series
filter(s).

(2) Only stannic chloride smoke tubes shall be used for this protocol.

(3) No form of test enclosure or hood for the test subject shall be used.

(4) The smoke can be irritating to the eyes, lungs, and nasal passages. The test conductor shall take
precautions to minimize the test subject's exposure to irritant smoke. Sensitivity varies, and certain individuals
may respond to a greater degree to irritant smoke. Care shall be taken when performing the sensitivity
screening checks that determine whether the test subject can detect irritant smoke to use only the minimum
amount of smoke necessary to elicit a response from the test subject.

(5) The fit test shall be performed in an area with adequate ventilation to prevent exposure of the person
conducting the fit test or the build-up of irritant smoke in the general atmosphere.

(b) Sensitivity Screening Check

The person to be tested must demonstrate his or her ability to detect a weak concentration of the irritant smoke.

(1) The test operator shall break both ends of a ventilation smoke tube containing stannic chloride, and attach
one end of the smoke tube to a low flow air pump set to deliver 200 milliliters per minute, or an aspirator
squeeze bulb. The test operator shall cover the other end of the smoke tube with a short piece of tubing to
prevent potential injury from the jagged end of the smoke tube.

(2) The test operator shall advise the test subject that the smoke can be irritating to the eyes, lungs, and nasal
passages and instruct the subject to keep his/her eyes closed while the test is performed.

(3) The test subject shall be allowed to smell a weak concentration of the irritant smoke before the respirator is
donned to become familiar with its irritating properties and to determine if he/she can detect the irritating
properties of the smoke. The test operator shall carefully direct a small amount of the irritant smoke in the test
subject's direction to determine that he/she can detect it.

(c) Irritant Smoke Fit Test Procedure

(1) The person being fit tested shall don the respirator without assistance, and perform the required user seal
check(s).

(2) The test subject shall be instructed to keep his/her eyes closed.

(3) The test operator shall direct the stream of irritant smoke from the smoke tube toward the faceseal area of
the test subject, using the low flow pump or the squeeze bulb. The test operator shall begin at least 12 inches
from the facepiece and move the smoke stream around the whole perimeter of the mask. The operator shall
gradually make two more passes around the perimeter of the mask, moving to within six inches of the

racniratnr
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(4) If the person being tested has not had an involuntary response and/or detected the irritant smoke, proceed
with the test exercises.

(5) The exercises identified in section I.A. 14. of this appendix shall be performed by the test subject while the
respirator seal is being continually challenged by the smoke, directed around the perimeter of the respirator at
a distance of six inches.

(6) If the person being fit tested reports detecting the irritant smoke at any time, the test is failed. The person
being retested must repeat the entire sensitivity check and fit test procedure.

(7) Each test subject passing the irritant smoke test without evidence of a response (involuntary cough,
irritation) shall be given a second sensitivity screening check, with the smoke from the same smoke tube used
during the fit test, once the respirator has been removed, to determine whether he/she still reacts to the
smoke. Failure to evoke a response shall void the fit test.

(8) If a response is produced during this second sensitivity check, then the fit test is passed.

C. Quantitative Fit Test (QNFT) Protocols

The following quantitative fit testing procedures have been demonstrated to be acceptable: Quantitative fit testing using a non-hazardous
test aerosol (such as corn oil, polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS], or sodium chloride) generated in a test
chamber, and employing instrumentation to quantify the fit of the respirator; Quantitative fit testing using ambient aerosol as the test agent
and appropriate instrumentation (condensation nuclei counter) to quantify the respirator fit; Quantitative fit testing using controlled negative
pressure and appropriate instrumentation to measure the volumetric leak rate of a facepiece to quantify the respirator fit.

1. General

(a) The employer shall ensure that persons administering QNFT are able to calibrate equipment and perform tests properly,
recognize invalid tests, calculate fit factors properly and ensure that test equipment is in proper working order.

(b) The employer shall ensure that QNFT equipment is kept clean, and is maintained and calibrated according to the
manufacturer's instructions so as to operate at the parameters for which it was designed.

2. Generated Aerosol Quantitative Fit Testing Protocol
(a) Apparatus.

(1) Instrumentation. Aerosol generation, dilution, and measurement systems using particulates (corn oil,
polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS] or sodium chloride) as test aerosols shall
be used for quantitative fit testing.

(2) Test chamber. The test chamber shall be large enough to permit all test subjects to perform freely all
required exercises without disturbing the test agent concentration or the measurement apparatus. The test
chamber shall be equipped and constructed so that the test agent is effectively isolated from the ambient air,
yet uniform in concentration throughout the chamber.

(3) When testing air-purifying respirators, the normal filter or cartridge element shall be replaced with a high
efficiency particulate air (HEPA) or P100 series filter supplied by the same manufacturer.

(4) The sampling instrument shall be selected so that a computer record or strip chart record may be made of
the test showing the rise and fall of the test agent concentration with each inspiration and expiration at fit
factors of at least 2,000. Integrators or computers that integrate the amount of test agent penetration leakage
into the respirator for each exercise may be used provided a record of the readings is made.

(5) The combination of substitute air-purifying elements, test agent and test agent concentration shall be such
that the test subject is not exposed in excess of an established exposure limit for the test agent at any time
during the testing process, based upon the length of the exposure and the exposure limit duration.

(6) The sampling port on the test specimen respirator shall be placed and constructed so that no leakage
occurs around the port (e.g., where the respirator is probed), a free air flow is allowed into the sampling line at
all times, and there is no interference with the fit or performance of the respirator. The in-mask sampling
device (probe) shall be designed and used so that the air sample is drawn from the breathing zone of the test
subject, midway between the nose and mouth and with the probe extending into the facepiece cavity at least
1/4 inch.

(7) The test setup shall permit the person administering the test to observe the test subject inside the chamber
during the test.

(8) The equipment generating the test atmosphere shall maintain the concentration of test agent constant to
within a 10 percent variation for the duration of the test.

(9) The time lag (interval between an event and the recording of the event on the strip chart or computer or
integrator) shall be kept to a minimum. There shall be a clear association between the occurrence of an event
and its being recorded.

(10) The sampling line tubing for the test chamber atmosphere and for the respirator sampling port shall be of
equal diameter and of the same material. The length of the two lines shall be equal.

(11) The exhaust flow from the test chamber shall pass through an appropriate filter (i.e., high efficiency
particulate filter) before release.

(12 When enditim rhlaride aerncnl ic 11iced the relative himidity incide the tect chamher chall nnt evreesd 50
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percent.
(13) The limitations of instrument detection shall be taken into account when determining the fit factor.

(14) Test respirators shall be maintained in proper working order and be inspected regularly for deficiencies
such as cracks or missing valves and gaskets.

(b) Procedural Requirements.

(1) When performing the initial user seal check using a positive or negative pressure check, the sampling line
shall be crimped closed in order to avoid air pressure leakage during either of these pressure checks.

(2) The use of an abbreviated screening QLFT test is optional. Such a test may be utilized in order to quickly
identify poor fitting respirators that passed the positive and/or negative pressure test and reduce the amount of
QNFT time. The use of the CNC QNFT instrument in the count mode is another optional method to obtain a
quick estimate of fit and eliminate poor fitting respirators before going on to perform a full QNFT.

(3) A reasonably stable test agent concentration shall be measured in the test chamber prior to testing. For
canopy or shower curtain types of test units, the determination of the test agent's stability may be established
after the test subject has entered the test environment.

(4) Immediately after the subject enters the test chamber, the test agent concentration inside the respirator
shall be measured to ensure that the peak penetration does not exceed 5 percent for a half mask or 1 percent
for a full facepiece respirator.

(5) A stable test agent concentration shall be obtained prior to the actual start of testing.

(6) Respirator restraining straps shall not be over-tightened for testing. The straps shall be adjusted by the
wearer without assistance from other persons to give a reasonably comfortable fit typical of normal use. The
respirator shall not be adjusted once the fit test exercises begin.

(7) The test shall be terminated whenever any single peak penetration exceeds 5 percent for half masks and 1
percent for full facepiece respirators. The test subject shall be refitted and retested.

(8) Calculation of fit factors.

(i) The fit factor shall be determined for the quantitative fit test by taking the ratio of the average
chamber concentration to the concentration measured inside the respirator for each test exercise
except the grimace exercise.

(ii) The average test chamber concentration shall be calculated as the arithmetic average of the
concentration measured before and after each test (i.e., 7 exercises) or the arithmetic average of
the concentration measured before and after each exercise or the true average measured
continuously during the respirator sample.

(i) The concentration of the challenge agent inside the respirator shall be determined by one of
the following methods:

(A) Average peak penetration method means the method of determining test agent penetration
into the respirator utilizing a strip chart recorder, integrator, or computer. The agent penetration
is determined by an average of the peak heights on the graph or by computer integration, for
each exercise except the grimace exercise. Integrators or computers that calculate the actual test
agent penetration into the respirator for each exercise will also be considered to meet the
requirements of the average peak penetration method.

(B) Maximum peak penetration method means the method of determining test agent penetration
in the respirator as determined by strip chart recordings of the test. The highest peak penetration
for a given exercise is taken to be representative of average penetration into the respirator for
that exercise.

(C) Integration by calculation of the area under the individual peak for each exercise except the
grimace exercise. This includes computerized integration.

(D) The calculation of the overall fit factor using individual exercise fit factors involves first
converting the exercise fit factors to penetration values, determining the average, and then
converting that result back to a fit factor. This procedure is described in the following equation:

MNumber of exercises
V) + VEE, + VEE + Vff + U + 1T + VI + Vi

Overall Fit Factor =

Where ffy, ff,, ff3, etc. are the fit factors for exercises 1, 2, 3, etc.

(9) The test subject shall not be permitted to wear a half mask or quarter facepiece respirator unless a
minimum fit factor of 100 is obtained, or a full facepiece respirator unless a minimum fit factor of 500 is
obtained.

(10) Filters used for quantitative fit testing shall be replaced whenever increased breathing resistance is
encountered, or when the test agent has altered the integrity of the filter media.

3. Ambient aerosol condensation nuclei counter (CNC) quantitative fit testing protocol.
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The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing (Portacount ™ ) protocol quantitatively fit tests respirators
with the use of a probe. The probed respirator is only used for quantitative fit tests. A probed respirator has a special sampling device,
installed on the respirator, that allows the probe to sample the air from inside the mask. A probed respirator is required for each make,
style, model, and size that the employer uses and can be obtained from the respirator manufacturer or distributor. The CNC instrument
manufacturer, TSI Inc., also provides probe attachments (TSI sampling adapters) that permit fit testing in an employee's own respirator. A
minimum fit factor pass level of at least 100 is necessary for a half-mask respirator and a minimum fit factor pass level of at least 500 is
required for a full facepiece negative pressure respirator. The entire screening and testing procedure shall be explained to the test subject
prior to the conduct of the screening test.

(a) Portacount Fit Test Requirements.

(1) Check the respirator to make sure the sampling probe and line are properly attached to the facepiece and
that the respirator is fitted with a particulate filter capable of preventing significant penetration by the ambient
particles used for the fit test (e.g., NIOSH 42 CFR 84 series 100, series 99, or series 95 particulate filter) per
manufacturer's instruction.

(2) Instruct the person to be tested to don the respirator for five minutes before the fit test starts. This purges
the ambient particles trapped inside the respirator and permits the wearer to make certain the respirator is
comfortable. This individual shall already have been trained on how to wear the respirator properly.

(3) Check the following conditions for the adequacy of the respirator fit: Chin properly placed; Adequate strap
tension, not overly tightened; Fit across nose bridge; Respirator of proper size to span distance from nose to
chin; Tendency of the respirator to slip; Self-observation in a mirror to evaluate fit and respirator position.

(4) Have the person wearing the respirator do a user seal check. If leakage is detected, determine the cause.
If leakage is from a poorly fitting facepiece, try another size of the same model respirator, or another model of

respirator.
(5) Follow the manufacturer's instructions for operating the Portacount and proceed with the test.
(6) The test subject shall be instructed to perform the exercises in section I. A. 14. of this appendix.

(7) After the test exercises, the test subject shall be questioned by the test conductor regarding the comfort of
the respirator upon completion of the protocol. If it has become unacceptable, another model of respirator shall
be tried.

(b) Portacount Test Instrument.

(1) The Portacount will automatically stop and calculate the overall fit factor for the entire set of exercises. The
overall fit factor is what counts. The Pass or Fail message will indicate whether or not the test was successful.
If the test was a Pass, the fit test is over.

(2) Since the pass or fail criterion of the Portacount is user programmable, the test operator shall ensure that
the pass or fail criterion meet the requirements for minimum respirator performance in this Appendix.

(3) A record of the test needs to be kept on file, assuming the fit test was successful. The record must contain
the test subject's name; overall fit factor; make, model, style, and size of respirator used; and date tested.

4. Controlled negative pressure (CNP) quantitative fit testing protocol.

The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit test method technology is based on exhausting air from a
temporarily sealed respirator facepiece to generate and then maintain a constant negative pressure inside the facepiece. The rate of air
exhaust is controlled so that a constant negative pressure is maintained in the respirator during the fit test. The level of pressure is selected
to replicate the mean inspiratory pressure that causes leakage into the respirator under normal use conditions. With pressure held
constant, air flow out of the respirator is equal to air flow into the respirator. Therefore, measurement of the exhaust stream that is
required to hold the pressure in the temporarily sealed respirator constant yields a direct measure of leakage air flow into the respirator.
The CNP fit test method measures leak rates through the facepiece as a method for determining the facepiece fit for negative pressure
respirators. The CNP instrument manufacturer Occupational Health Dynamics of Birmingham, Alabama also provides attachments
(sampling manifolds) that replace the filter cartridges to permit fit testing in an employee's own respirator. To perform the test, the test
subject closes his or her mouth and holds his/her breath, after which an air pump removes air from the respirator facepiece at a pre-
selected constant pressure. The facepiece fit is expressed as the leak rate through the facepiece, expressed as milliliters per minute. The
quality and validity of the CNP fit tests are determined by the degree to which the in-mask pressure tracks the test pressure during the
system measurement time of approximately five seconds. Instantaneous feedback in the form of a real-time pressure trace of the in-mask
pressure is provided and used to determine test validity and quality. A minimum fit factor pass level of 100 is necessary for a half-mask
respirator and a minimum fit factor of at least 500 is required for a full facepiece respirator. The entire screening and testing procedure
shall be explained to the test subject prior to the conduct of the screening test.

(a) CNP Fit Test Requirements.
(1) The instrument shall have a non-adjustable test pressure of 15.0 mm water pressure.

(2) The CNP system defaults selected for test pressure shall be set at -- 15 mm of water (-0.58 inches of
water) and the modeled inspiratory flow rate shall be 53.8 liters per minute for performing fit tests.

(Note: CNP systems have built-in capability to conduct fit testing that is specific to unique work rate, mask, and
gender situations that might apply in a specific workplace. Use of system default values, which were selected to
represent respirator wear with medium cartridge resistance at a low-moderate work rate, will allow inter-test
comparison of the respirator fit.)

(3) The individual who conducts the CNP fit testing shall be thoroughly trained to perform the test.

(4) The respirator filter or cartridge needs to be replaced with the CNP test manifold. The inhalation valve
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downstream from the manifold erther needs to be temporarily removed or propped open.

(5) The employer must train the test subject to hold his or her breath for at least 10 seconds.

(6) The test subject must don the test respirator without any assistance from the test administrator who is
conducting the CNP fit test. The respirator must not be adjusted once the fit-test exercises begin. Any
adjustment voids the test, and the test subject must repeat the fit test.

(7) The QNFT protocol shall be followed according to section I. C. 1. of this appendix with an exception for the
CNP test exercises.

(b) CNP Test Exercises.

(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe normally for 1
minute. After the normal breathing exercise, the subject needs to hold head straight ahead and hold his or her
breath for 10 seconds during the test measurement.

(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply for 1 minute,
being careful not to hyperventilate. After the deep breathing exercise, the subject shall hold his or her head
straight ahead and hold his or her breath for 10 seconds during test measurement.

(3) Turning head side to side. Standing in place, the subject shall slowly turn his or her head from side to side
between the extreme positions on each side for 1 minute. The head shall be held at each extreme momentarily
so the subject can inhale at each side. After the turning head side to side exercise, the subject needs to hold
head full left and hold his or her breath for 10 seconds during test measurement. Next, the subject needs to
hold head full right and hold his or her breath for 10 seconds during test measurement.

(4) Moving head up and down. Standing in place, the subject shall slowly move his or her head up and down for
1 minute. The subject shall be instructed to inhale in the up position (i.e., when looking toward the ceiling).
After the moving head up and down exercise, the subject shall hold his or her head full up and hold his or her
breath for 10 seconds during test measurement. Next, the subject shall hold his or her head full down and hold
his or her breath for 10 seconds during test measurement.

(5) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the test
conductor. The subject can read from a prepared text such as the Rainbow Passage, count backward from 100,
or recite a memorized poem or song for 1 minute. After the talking exercise, the subject shall hold his or her
head straight ahead and hold his or her breath for 10 seconds during the test measurement.

(6) Grimace. The test subject shall grimace by smiling or frowning for 15 seconds.

(7) Bending Over. The test subject shall bend at the waist as if he or she were to touch his or her toes for 1
minute. Jogging in place shall be substituted for this exercise in those test environments such as shroud-type
QNFT units that prohibit bending at the waist. After the bending over exercise, the subject shall hold his or her
head straight ahead and hold his or her breath for 10 seconds during the test measurement.

(8) Normal Breathing. The test subject shall remove and re-don the respirator within a one-minute period.
Then, in a normal standing position, without talking, the subject shall breathe normally for 1 minute. After the
normal breathing exercise, the subject shall hold his or her head straight ahead and hold his or her breath for
10 seconds during the test measurement. After the test exercises, the test subject shall be questioned by the
test conductor regarding the comfort of the respirator upon completion of the protocol. If it has become
unacceptable, another model of a respirator shall be tried.

(c) CNP Test Instrument.

(1) The test instrument must have an effective audio-warning device, or a visual-warning device in the form of
a screen tracing, that indicates when the test subject fails to hold his or her breath during the test. The test
must be terminated and restarted from the beginning when the test subject fails to hold his or her breath
during the test. The test subject then may be refitted and retested.

(2) A record of the test shall be kept on file, assuming the fit test was successful. The record must contain the
test subject's name; overall fit factor; make, model, style and size of respirator used; and date tested.

5. Controlled negative pressure (CNP) REDON quantitative fit testing protocol.

(a) When administering this protocol to test subjects, employers must comply with the requirements specified in paragraphs
(a) and (c) of Part I.C.4 of this appendix ("Controlled negative pressure (CNP) quantitative fit testing protocol"), as well as
use the test exercises described below in paragraph (b) of this protocol instead of the test exercises specified in paragraph
(b) of Part I.C.4 of this appendix.

(b) Employers must ensure that each test subject being fit tested using this protocol follows the exercise and measurement
procedures, including the order of administration, described below in Table A-1 of this appendix.

Table A-1. -- CNP REDON Quantitative Fit Testing Protocol

Exercises() Exercise procedure Measurement procedure
Facing Forward | Stand and breathe normally, without talking, for 30 seconds. Face forward, while holding breath for 10
seconds.
Bending Over |Bend at the waist, as if going to touch his or her toes, for 30 seconds. Face parallel to the floor, while holding breath

for 10 seconds

Head Shaking

For about three seconds, shake head back and forth vigorously several times | Face forward, while holding breath for 10
while shouting. seconds.

REDON 1

Remove the respirator mask, loosen all facepiece straps, and then redon the Face forward, while holding breath for 10
respirator mask. seconds.
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|REDON 2 Remove the respirator mask, loosen all facepiece straps, and then redon the Face forward, while holding breath for 10

respirator mask again. seconds.

1 Exercises are listed in the order in which they are to be administered.

(c) After completing the test exercises, the test administrator must question each test subject regarding the comfort of the respirator. When a test subject states that
the respirator is unacceptable, the employer must ensure that the test administrator repeats the protocol using another respirator model.

(d) Employers must determine the overall fit factor for each test subject by calculating the harmonic mean of the fit testing exercises as follows:

N
[VFF, + VFE, + ... I/FFg|

Owerall Fit Factor =

Where:

N = The number of exercises;

FF1 = The fit factor for the first exercise;

FF2 = The fit factor for the second exercise; and
FFN = The fit factor for the nth exercise.

Part I1. New Fit Test Protocols

A. Any person may submit to OSHA an application for approval of a new fit test protocol. If the application meets the following criteria, OSHA will initiate a rulemaking proceeding
under section 6(b)(7) of the OSH Act to determine whether to list the new protocol as an approved protocol in this Appendix A.

B. The application must include a detailed description of the proposed new fit test protocol. This application must be supported by either:

1. A test report prepared by an independent government research laboratory (e.g., Lawrence Livermore National Laboratory, Los Alamos National Laboratory, the National Institute for
Standards and Technology) stating that the laboratory has tested the protocol and had found it to be accurate and reliable; or

2. An article that has been published in a peer-reviewed industrial hygiene journal describing the protocol and explaining how test data support the protocol's accuracy and reliability.
C. If OSHA determines that additional information is required before the Agency commences a rulemaking proceeding under this section, OSHA will so notify the applicant and afford
the applicant the opportunity to submit the supplemental information. Initiation of a rulemaking proceeding will be deferred until OSHA has received and evaluated the supplemental

information.

[63 FR 20098, April 23, 1998; 69 FR 46993, August 4, 2004]
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