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EXECUTIVE SUMMARY

Times Development Inc. is working with the NYC Office of Environmental Remediation
(OER) to investigate and remediate a 10,325-square foot site located at 78-02/06 Queens
Boulevard in Queens, New York. A remedial investigation (RI) was performed to compile and
evaluate data and information necessary to develop this Remedial Action Work Plan (RAWP).
The remedial action described in this document provides for the protection of public health and
the environment consistent with the intended property use, complies with applicable
environmental standards, criteria and guidance and conforms with applicable laws and

regulations.
Site Location and Current Usage

The Site is located at 78-02/06 Queens Boulevard in the Elmhurst section in Queens, New
York and is identified as Block 2453 and Lots 42 and 44 on the New York City Tax Map.
Figure 1 shows the Site location. The Site is 10,325-square feet and is bounded by Queens
Boulevard, followed by a 1-story commercial building to the north, a 1-story automotive repair
shop to the south, a 7-story vacant hotel to the east, and Hillyer Street, followed by a 1-story
commercial building to the west. A map of the site boundary is shown in Figure 2. Currently,

the Site is vacant and consists of a dirt and gravel lot.
Summary of Proposed Redevelopment Plan

The proposed future use of the Site will consist of an 11 story mixed-use hotel and
residential building. Layout of the proposed site development is presented in Figure 3. The
current zoning designation is commercial (C4-2). The proposed use is consistent with existing

zoning for the property.

The proposed redevelopment of the property includes a full build out of the property with a
full cellar. The cellar with footings will be installed to a depth of 15° below ground surface.
There is an estimated 144,500 cubic yards of soil to be excavated, which is equal to
approximately 8,600 tons of soil The cellar will be utilized for 30 parking spaces and utility
rooms. The level at grade will consist of a driveway, hotel lobby, kitchen and restaurant,

administrative offices and a community facility, there are no landscaped areas proposed. Floors 2
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through 8 will be utilized for hotel lodging and community facilities, while floors 9 through 11

will be utilized for residential living space. The final height of the building is projected to be

137’. There will be approximately 890 square feet of retail usage, 1,200 square feet of

commercial usage, 21 units of residential usage and 98 units of hotel usage.

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

the proposed redevelopment plan.

Summary of Environmental Findings

1.

2.

Elevation of the property is approximately 23 feet above sea level.
Depth to groundwater ranges from 7.18 to 7.66 feet at the Site.
Groundwater flow is generally from south to north beneath the Site.
Bedrock was not encountered during the scope of the investigation.

The stratigraphy of the site, from the surface down, consists of gray-brown fill materials
mixed with sand to approximately 2, followed by light brown to brown clay mixed with

medium sands to 10°.

Soil/fill samples collected during the RI were compared to NYSDEC Part 375-6.8
Unrestricted Use (Track 1) and Restricted Residential Use (Track 2) Soil Cleanup
Objectives (SCOs). Soil sampling showed that no VOCs except for acetone (max 150
ug/kg) was detected above Track 1 SCOs. Two pesticides including 4,4’-DDT (max of
58 ng/kg), and 4,4’-DDE (max of 4.7 pg/kg) and one PCB, Aroclor 1260 (max of 120
ng/kg) were detected above their respective Track 1 SCOs. A total of 7 SVOCs were
detected above their respective Restricted Residential SCOs in the shallow soil samples.
Benzo(a)pyrene (max of 15,000 pg/kg), indeno(1,2,3-c,d)pyrene (max of 5,600 pg/kg)
benzo(a)anthracence (max of 19,000 pg/kg), benzo(b)fluoranthene (max of 18,000
pg/kg), dibenzo(a,h)anthracene (max of 2,300 pg/kg), chrysene (max of 19,000 pg/kg),
benzo(k)fluoranthene (max of 5,300 pg/kg). Metals including barium (max of 488
ug/kg), cadmium (max of 2.85 pg/kg), copper (max of 141 pg/kg), mercury (max of 0.32
pg/kg), nickel (max of 37.4 pg/kg), zinc (max of 854 pg/kg) and lead (max of 1,420
ug/kg) exceeded their respective Unrestricted Use SCOs. And of these metals, barium,

2
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cadmium, mercury and lead also exceeded Restricted Residential Use SCOs. The
majority of soil contamination is restricted to shallow soils and is indicative of historic

fill materials.

7. Groundwater samples collected during the RI were compared to NYSDEC 6NYCRR Part
703.5 Groundwater Quality Standards (GQS). Groundwater sampling showed that no
SVOCs were detected above laboratory method detection limits. One VOC, acetone was
detected above it’s GQS with a concentration of 61 pg/L. Several metals were identified
in the groundwater samples and only selenium (max of 10.2 pg/L) exceeded its GQS in

the filtered groundwater.

8. Soil vapor samples collected during the RI were compared to the compounds listed in
Table 3.1 Air Guideline Values Derived by the NYSDOH located in the New York State
Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor Intrusion.
All of the detected compounds were below their respective guidance values. Soil vapor
samples collected during the subsurface investigation showed all four samples contained
low levels of petroleum and chlorinated VOCs. Several low level concentrations were
detected for petroleum related and chlorinated VOCs. Petroleum related compounds
(BTEX were detected at a maximum concentrations of 221 pg/m’. Most compounds
were detected at less than 20 pg/m’. Highest levels were detected for acetone (maximum
of 722 pg/m’) and ethanol (maximum of 290 pg/m?®). The chlorinated VOC,
Tetrachloroethylene (PCE) was identified in two of the four soil vapor samples at a
maximum concentration of 47.7 pg/m’. Carbon Tetrachloride was detected in the same
two soil vapor samples at a maximum concentration of 3.96 pg/m’. 1,1,1-Trchloroethane
(TCA) and Trichloroethylene (TCE) were not detected in any soil vapor samples. PCE
concentrations were below the monitoring and mitigation levels detected by NYSDOH

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

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

are well established in the industry.

The proposed remedial action will consist of:

1.

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

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

Performance of a Community Air Monitoring Program for particulates and volatile

organic carbon compounds.

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

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

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

facility(s).

Excavation and removal of soil/fill exceeding Unrestricted Use (Track 1) SCOs. The
entire footprint of the Site or describe which part will be excavated to a depth of
approximately 15 feet below grade for development purposes. A small portion of
property will be excavated to the depths of 20 feet below grade for elevator pit(s).
Approximately 8,600 tons of soil/fill 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.

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

material and non-contaminated materials.

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

regulations.

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

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

remedy with respect to attainment of Track 1 SCOs.

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

and regulations.

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

regulations.

14. Dewatering in compliance with city, state, and federal laws and regulations. Extracted
groundwater will either be containerized for off-site disposal or be treated as necessary
to meet New York City Department of Environmental Protection (NYCDEP)

requirements, and discharged to the sewer system through NYCDEP permit.

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

applicable laws and regulations.

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

Controls to be implemented at the Site.

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

will be implemented as part of new development and will constitute Engineering and
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Institutional controls:

17.

18.

19.

20.

21.

As part of new development, a 60-mil waterproofing/vapor barrier system TAMKO®
TW-60 Self-Adhering Sheet Waterproofing membrane will be installed beneath the
building slab as well as behind foundation sidewalls of the proposed building below
grade. In addition, the roof deck over the cellar will receive two coats of waterproofing
fluid membrane (Sikalastic DeckPro Traffic and Waterproofing System) over a 10” thick

concrete slab with a 2” rigid insulation and an additional 4” concrete.

As part of new development, construction and maintenance of an engineered composite
cover consisting of 12-18” thick concrete footings, 10” concrete foundation slab and
ramps and 7” concrete driveway. The city sidewalks will be 4-5” concrete. to prevent
human exposure to residual soil/fill remaining under the Site. There will be no areas of

landscaping;

As part of new development, construction of a ventilated parking garage as per NYC

Building Department’s codes and requirements.

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

reporting at a specified frequency; and

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

(4) higher level of land usage without OER-approval.
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COMMUNITY PROTECTION STATEMENT

NYC VOLUNTARY CLEANUP PROGRAM
78-02 Queens Boulevard

NYC OER SITE NUMBER: 15SEHAZ298Q

Affiliation Name Phone Email address
OER Project Manager (or) | Amanda Duchesne 212-341-2077 | aduchesne@dep.nyc.gov
Site Project Manager Simon Chen 718-321-3899 | simonchen@timesdevelop
ment.com
Consultant Theresa Burkard 516-441-5800 | theresab@actenvirons.com
Property Owner Times Development Inc | 718-321-3899 | simonchen@timesdevelop
ment.com
718-592-7677
Document Repository Lefrak City Library Hours
98-30 57™ Avenue Monday 9:00-8:00
Corona, NY 11368 Tuesday 1:00-6:00
Wednesday 10:00-6:00
Thursday 12:00-8:00
Friday 10:00-6:00
Saturday and Sunday
Closed
www.nyc.gov/oer www.nyc.gov/oer
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COMMUNITY PROTECTION STATEMENT

The NYC Office of Environmental Remediation (OER) provides governmental oversight
for the cleanup of contaminated property in NYC. This Remedial Action Work Plan (“cleanup
plan”) describes the findings of prior environmental studies 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 oversight of the NYC OER,
a thorough cleanup study of this property (called a remedial investigation) has been performed to
identify past property usage, to sample and test soils, groundwater and soil vapor, and identify
contaminant sources present on the property. The cleanup plan has been designed to address all

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

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

special conditions of this community.

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

will be addressed under this cleanup plan.
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Health and Safety Plan This cleanup plan includes a 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 CHASP. The safety coordinator maintains an emergency contact sheet and
protocol for management of emergencies. The Site safety coordinator is identified at the

beginning of the Community Protection Statement.

Worker Training Workers participating in cleanup of contaminated material on this
project are required to be trained in a 40-hour hazardous waste operators training course and to
take annual refresher training. This pertains to workers performing specific tasks including

removing contaminated material and installing cleanup systems in contaminated areas.

Community Air Monitoring Plan Community air monitoring will be performed
during this cleanup project to ensure that the community is properly protected from
contaminants, dust and odors. Air samples will be tested in accordance with a detailed plan
called the Community Air Monitoring Plan or CAMP. Results will be regularly reported to the
NYC Office of Environmental Remediation. This cleanup plan also has a plan to address any

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

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

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

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

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

frequent inspection.

Hours of Operation The hours for operation of cleanup will comply with the NYC
Department of Buildings construction code requirements or according to specific variances
issued by that agency. For this cleanup project, the hours of operation will conform to
requirements of Department of Buildings and will be conveyed to OER before the start of the

remedial action.

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, the NYC
Office of Environmental Remediation Project Manager listed on the first page of this
Community Protection Statement document, or call 311 and mention the Site is in the NYC

Voluntary Cleanup Program.

Utility Mark-outs To promote safety during excavation in this cleanup, the contractor
is required to first identify all utilities and must perform all excavation and construction work in

compliance with NYC Department of Buildings regulations.

Soil and Liquid Disposal All soil and liquid material removed from the Site as part of
the cleanup will be transported and disposed of in accordance with all applicable City, State and

Federal regulations and required permits will be obtained.

10
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Soil Chemical Testing and Screening All excavations will be supervised by a
trained and properly qualified environmental professional. In addition to extensive sampling and
chemical testing of soils on the Site, excavated soil will be screened continuously using hand-
held instruments, by sight, and by smell to ensure proper material handling and management, and

community protection.

Stockpile Management Soil stockpiles will be kept covered with tarps to prevent dust,
odors and erosion. Stockpiles will be frequently inspected. Damaged tarp covers will be
promptly replaced. Stockpiles will be protected with silt fences. Hay bales will be used, as

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

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

licensed truckers and in compliance with all laws and regulations.

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

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

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

station on the property before leaving the Site.

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

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

Truck Routing Truck routes have been selected to: (a) limit transport through residential
areas and past sensitive nearby properties; (b) maximize use of city-mapped truck routes; (c)
limit total distance to major highways; (d) promote safety in entry to highways; (e) promote

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

11
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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 public review online. A link to the
online document repository and the public library with Internet access nearest the Site are listed

on the first page of this Community Protection Statement document

Long-Term Site Management If long-term protection after the cleanup is needed, the
property owner will be required to comply with an ongoing Site Management Plan (if Track 1 is
not achieved) 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 established through a
city environmental designation. A certification of continued protectiveness of the cleanup will

be required from time to time to show that the approved cleanup is still effective.

12



2015-02-23. EHAZ298Q.RAWP .Draft

REMEDIAL ACTION WORK PLAN

1.0 SITE BACKGROUND

Times Development Inc. is working with the Office of Environmental Remediation (OER)
to investigate and remediate a property located at 78-02/06 Queens Boulevard in the Elmhurst
section of Queens, New York (the “Site”). A Remedial Investigation (RI) was performed to
compile and evaluate data and information necessary to develop this Remedial Action Work Plan
(RAWP) in a manner that will render the Site protective of public health and the environment
consistent with the contemplated end use. This RAWP establishes remedial action objectives,
provides a remedial alternatives analysis that includes consideration of a permanent cleanup, and
provides a description of the selected remedial action. The remedial action described in this
document provides for the protection of public health and the environment, 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 78-02/06 Queens Boulevard in the Elmhurst section in Queens, New
York and is identified as Block 2453 and Lots 42 and 44 on the New York City Tax Map.
Figure 1 shows the Site location. The Site is 10,325-square feet and is bounded by Queens
Boulevard, followed by a 1-story commercial building to the north, a 1-story automotive repair
shop to the south, a 7-story vacant hotel to the east, and Hillyer Street, followed by a 1-story
commercial building to the west. A map of the site boundary is shown in Figure 2. Currently,

the Site is vacant and consists of a dirt and gravel lot.

1.2 PROPOSED REDEVELOPMENT PLAN

The proposed future use of the Site will consist of an 11 story mixed-use hotel and
residential building. Layout of the proposed site development is presented in Figure 3. The
current zoning designation is commercial (C4-2). The proposed use is consistent with existing

zoning for the property.
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The proposed redevelopment of the property includes a full build out of the property with a
full cellar. The cellar with footings will be installed to a depth of 15° below ground surface.
There is an estimated 144,500 cubic yards of soil to be excavated, which is equal to
approximately 8,600 tons of soil. The cellar will be utilized for 30 parking spaces and utility
rooms. The level at grade will consist of a driveway, hotel lobby, kitchen and restaurant,
administrative offices and a community facility, there are no landscaped areas planned. Floors 2
through 8 will be utilized for hotel lodging and community facilities, while floors 9 through 11
will be utilized for residential living space. The final height of the building is projected to be
137°. There will be approximately 890 square feet of retail usage, 1,200 square feet of

commercial usage, 21 units of residential usage and 98 units of hotel usage.

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 76-02/06 Queens Boulevard in the Elmhurst section of Brooklyn. The
surrounding area site consists of an auto repair shop, a vacant hotel, residential homes and
commercial buildings. The zoning for the area is C4-2 commercial. There are no sensitive

receptors such as schools, hospitals or day care facilities within a 500-foot radius of the site.

Figure 4 shows the surrounding land usage.

1.4 REMEDIAL INVESTIGATION

A remedial investigation was performed and the results are documented in a companion
document called “Remedial Investigation Report, 78-02 Queens Boulevard”’, dated January, 2015
(RIR).

Summary of Past Uses of Site and Areas of Concern

A Phase I Environmental Site Assessment was completed on January 2™, 2014 by Advanced
Cleanup Technologies, Inc. (ACT). The previous usage of the property consisted of a one-story
sheet metal works building with a basement in 1932. By 1951 a one-story auto house was added

to the site. By 1981, a one-story used auto sales building was added to the property. As of 2002,
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the auto house and sheet metal works building were demolished, leaving the auto sales building
through 2006. The Phase I identified the following Recognized Environmental Conditions
(RECs):

* Historical industrial use of the subject property.
* Historical industrial use of the adjacent property to the south.
* An open petroleum spill at the adjacent property to the south.

ACT recommended a Phase II Subsurface Investigation should be performed to determine

the extent, if any, that RECs had impacted the environmental quality of the subject property.
The AOC:s identified for this site include:
1. Portions of the property historically utilized for industrial usage.

Summary of the Work Performed under the Remedial Investigation
Times Development Inc. performed the following scope of work:

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

buildings, etc.);
2. Performed a Ground-Penetrating Radar survey over exterior portions of the site;

3. Installed seven soil borings across the entire project Site, and collected thirteen soil

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

4. Installed three groundwater monitoring wells throughout the Site to establish
groundwater flow and collected three groundwater samples for chemical analysis to

evaluate groundwater quality;

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

chemical analysis.
Summary of Environmental Findings

1. Elevation of the property is approximately 23 feet above sea level.
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. Depth to groundwater ranges from 7.18 to 7.66 feet at the Site.
. Groundwater flow is generally from south to north beneath the Site.
. Bedrock was not encountered during the scope of the investigation.

. The stratigraphy of the site, from the surface down, consists of gray-brown fill materials
mixed with sand to approximately 2’°, followed by light brown to brown clay mixed with

medium sands to 10°.

Soil/fill samples collected during the RI were compared to NYSDEC Part 375-6.8
Unrestricted Use (Track 1) and Restricted Residential Use (Track 2) Soil Cleanup
Objectives (SCOs). Soil sampling showed that no VOCs except for acetone (max 150
ug/kg) was detected above Track 1 SCOs. Two pesticides including 4,4’-DDT (max of
58 ng/kg), and 4,4’-DDE (max of 4.7 pg/kg) and one PCB, Aroclor 1260 (max of 120
ng/kg) were detected above their respective Track 1 SCOs. A total of 7 SVOCs were
detected above their respective Restricted Residential SCOs in the shallow soil samples.
Benzo(a)pyrene (max of 15,000 pg/kg), indeno(1,2,3-c,d)pyrene (max of 5,600 pg/kg)
benzo(a)anthracence (max of 19,000 pg/kg), benzo(b)fluoranthene (max of 18,000
pg/kg), dibenzo(a,h)anthracene (max of 2,300 pg/kg), chrysene (max of 19,000 pg/kg),
benzo(k)fluoranthene (max of 5,300 pg/kg). Metals including barium (max of 488
ug/kg), cadmium (max of 2.85 pg/kg), copper (max of 141 pg/kg), mercury (max of 0.32
pg/kg), nickel (max of 37.4 pg/kg), zinc (max of 854 pg/kg) and lead (max of 1,420
ug/kg) exceeded their respective Unrestricted Use SCOs. And of these metals, barium,
cadmium, mercury and lead also exceeded Restricted Residential Use SCOs. The
majority of soil contamination is restricted to shallow soils and is indicative of historic

fill materials.

. Groundwater samples collected during the RI were compared to NYSDEC 6NYCRR Part
703.5 Groundwater Quality Standards (GQS). Groundwater sampling showed that no
SVOCs were detected above laboratory method detection limits. One VOC, acetone was
detected above it’s GQS with a concentration of 61 pg/L. Several metals were identified
in the groundwater samples and only selenium (max of 10.2 pg/L) exceeded its GQS in

the filtered groundwater.
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8. Soil vapor samples collected during the RI were compared to the compounds listed in
Table 3.1 Air Guideline Values Derived by the NYSDOH located in the New York State
Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor Intrusion.
All of the detected compounds were below their respective guidance values. Soil vapor
samples collected during the subsurface investigation showed all four samples contained
low levels of petroleum and chlorinated VOCs. Several low level concentrations were
detected for petroleum related and chlorinated VOCs. Petroleum related compounds
(BTEX were detected at a maximum concentrations of 221 pg/m’. Most compounds
were detected at less than 20 pg/m’. Highest levels were detected for acetone (maximum
of 722 pg/m’) and ethanol (maximum of 290 pg/m’). The chlorinated VOC,
Tetrachloroethylene (PCE) was identified in two of the four soil vapor samples at a
maximum concentration of 47.7 pg/m’. Carbon Tetrachloride was detected in the same
two soil vapor samples at a maximum concentration of 3.96 pg/m’. 1,1,1-Trchloroethane
(TCA) and Trichloroethylene (TCE) were not detected in any soil vapor samples. PCE
concentrations were below the monitoring and mitigation levels detected by NYSDOH

matrix.

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

not suspected at this site.
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2.0 REMEDIAL ACTION OBJECTIVES

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

Groundwater

Prevent direct exposure to contaminated groundwater.

* Prevent exposure to contaminants volatilizing from contaminated groundwater.

Soil
* Prevent direct contact with contaminated soil.
* Prevent exposure to contaminants volatilizing from contaminated soil.
* Prevent migration of contaminants that would result in groundwater or surface
water contamination.
Soil Vapor

* Prevent exposure to contaminants in soil vapor.

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

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

following ten criteria:

* Protection of human health and the environment;

* Compliance with SCGs;

e 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.

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

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

Alternative 1 involves:

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

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

all soil required for construction of the new building's cellar level is complete,
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additional excavation will be performed to ensure complete removal of soil that does
not meet Track 1 Unrestricted Use SCOs.

No Engineering or Institutional Controls are required for a Track 1 cleanup, but a
vapor barrier/ waterproofing system would be installed beneath the basement
foundation and behind foundation sidewalls of the new building as a part of
development to prevent any potential future exposures from off-Site soil vapor.

Placement of a final cover over the entire Site as part of construction.

Alternative 2 involves

Establishment of Site-Specific (Track 4) SCOs (listed in Section 4.2).

Removal of all soil/fill exceeding Track 4 Site-Specific SCOs and confirmation that
Track 4 Site-Specific SCOs have been achieved with post-excavation endpoint
sampling. Excavation for construction of the new building's cellar level would take
place to a depth of approximately 15 feet across the entire Site. If soil/fill containing
analytes at concentrations above Track 4 Site-Specific SCOs is still present at the
base of the excavation, additional excavation will be performed to meet Track 4 Site-
Specific SCOs.

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

Installation of a waterproofing/vapor barrier system beneath the building slab and
along foundation side walls to prevent potential exposures from soil vapor;
Establishment of use restrictions including prohibitions on the use of groundwater
from the Site; prohibitions of sensitive Site uses, such as farming or vegetable
gardening, to prevent future exposure pathways; and prohibition of a higher level of
land use without OER approval;

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

owner’s successors and assigns must comply with the approved SMP; and

20



2015-02-23. EHAZ298Q.RAWP .Draft

* The property will continue to be registered with an E-Designation at the NYC
Buildings Department.
* 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 Unrestricted Use SCOs and groundwater protection
standards, thus eliminating potential for direct contact with contaminated soil/fill once

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

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

minimize the risk of contamination leaching into groundwater.

For both Alternatives, potential exposure to contaminated soils or groundwater during
construction would be minimized by implementing a Construction Health and Safety Plan, an
approved Soil/Materials Management Plan and Community Air Monitoring Plan (CAMP).

Potential contact with contaminated groundwater would be prevented as its use is prohibited by
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city laws and regulations. Potential future migration of off-Site soil vapors into the new building

would be prevented by installing a vapor barrier below and sub-grade ventilated parking .

3.2 BALANCING CRITERIA

Compliance with Standards, Criteria and Guidance (SCGs)

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

standards, criteria and guidance.

Alternative 1 would achieve compliance with the remedial goals, chemical-specific SCGs
and RAOs for soil through removal of soil to achieve Track 1 Unrestricted Use SCOs and
Protection of Groundwater SCOs. Compliance with SCGs for soil vapor would also be achieved
by installing a waterproofing/vapor barrier system below the new building's basement slab and
continuing the vapor barrier around foundation walls, as part of development. In addition, the
cellar floor of the building will contain a ventilated garage per City Department of Buildings

codes.

Alternative 2 would achieve compliance with the remedial goals, chemical-specific SCGs
and RAOs for soil through removal of soil to meet Track 4 Site-Specific SCOs. Compliance with
SCGs for soil vapor would also be achieved by installing a waterproofing/vapor barrier system
below the new building's basement slab and continuing the vapor barrier around foundation
walls. A Site Management Plan would ensure that these controls remained protective for the long
term. In addition, the cellar floor of the building will contain a ventilated garage per City

Department of Buildings codes.

Health and safety measures contained in the CHASP and Community Air Monitoring Plan
(CAMP) that comply with the applicable SCGs shall be implemented during Site redevelopment
under this RAWP. For both Alternatives, focused attention on means and methods employed
during the remedial action would ensure that handling and management of contaminated material
would be in compliance with applicable SCGs. These measures will protect on-site workers and

the surrounding community from exposure to Site-related contaminants.

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

remedial actions.

Both Alternatives 1 and 2 have similar short-term effectiveness during their respective
implementations, as each requires excavation of 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 historical fill material is encountered below the excavation
depth of the proposed building. However, focused attention to means and methods during the
remedial action during a Track 1 removal action, including community air monitoring and

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

An additional short-term adverse impact and risks to the community associated with both
remedial alternatives is increased truck traffic. Approximately 10,147, 25-ton capacity truck trips
would be necessary to transport fill and soil excavated during Site development. Truck traffic
will be routed on the most direct course using major thoroughfares where possible and flaggers

will be used to protect pedestrians at Site entrances and exits.

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

with the documented risks within the respective work zones).
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Long-term effectiveness and permanence

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

designed to eliminate exposures to contaminants, and long-term reliability of ECs.

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

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

Both alternatives would result in removal of soil contamination exceeding their respective
SCOs, providing the highest level, most effective and permanent remedy over the long-term with
respect to a remedy for contaminated soil, which will eliminate any migration to groundwater.
Potential sources of soil vapor and groundwater contamination will also be eliminated as part of

the remedy.
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

24



2015-02-23. EHAZ298Q.RAWP .Draft

are to be used to remediate a Site, ranked from most preferable to least preferable: removal
and/or treatment, containment, elimination of exposure and treatment of source at the point of
exposure. It is preferred to use treatment or removal to eliminate contaminants at a Site, reduce
the total mass of toxic contaminants, cause irreversible reduction in contaminants mobility, or

reduce of total volume of contaminated media.

Alternative 1 will permanently eliminate the toxicity, mobility, and volume of contaminants
from on-Site soil by removing all soil in excess of Track 1 Unrestricted Use SCOs.

Alternative 2 would remove most of the historic fill at the Site, and any remaining on-Site
soil beneath the new building will meet Track 4 Site-Specific SCOs.

Alternative 1 would eliminate a greater total mass of contaminants on Site. The removal of
soil to 15 feet for the new development in both scenarios would probably result in relatively

minor differences between these two alternatives.

Implementability

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

services and materials.

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

activities proposed.
Cost effectiveness

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

construction costs, equipment costs, and disposal costs, engineering expenses) and site
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management costs (costs incurred after remedial construction is complete) necessary to ensure

the continued effectiveness of a remedial action.

Since historic fill at the Site was found during the RI to only extend to a depth of up to 2 feet
below grade, and the new building requires excavation of the entire Site to a depth of 15 ft, the
costs associated with both Alternative 1 and Alternative 2 will likely be the comparableLong-
term costs for Alternative 2 are likely higher than Alternative 1 based on implementation of a

Site Management Plan as part of Alternative 2.

The remedial plan creates an approach that combines the remedial action with the
redevelopment of the Site, including the construction of the building foundation and subgrade
structures. The remedial plan is also cost effective in that it will take into consideration the
selection of the closest and most appropriate disposal facilities to reduce transportation and
disposal costs during the excavation of historic fill and other soils during the redevelopment of

the Site.
Community Acceptance

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

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

Based on the overall goals of the remedial program and initial permitting associated with the
proposed site development, no adverse community opinion is anticipated for either alternative.
This RAWP will be subject to a public review under the NYC VCP and will provide the
opportunity for detailed public input on the remedial alternatives and the selected remedy. This
public comment will be considered by OER prior to approval of this plan. The Citizen
Participation Plan for the project is provided in Appendix 2. Observations here will be

supplemented by public comment received on the RAWP.
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 current, intended, and reasonably anticipated future land use of the Site and its
surroundings are compatible with the selected remedy of soil remediation. The proposed future
use of the Site includes an 11-story mixed-use commercial hotel and residential building.
Following remediation, the Site will meet either Track 1 Unrestricted Use or Track 4 Site-
Specific SCOs, both of which are appropriate for its planned residential use. The reasonably
anticipated future use of the Site and its surroundings will be documented by the applicant in the

NYC VCP application, which will include the following conclusions:

The proposed redevelopment of the Site is compatible with its current zoning and is
consistent with recent development patterns. The areas surrounding the site are urban and
consist of predominantly mixed residential and commercial buildings in zoning districts
designated for commercial and residential uses. The development would replace an underutilized
site with a modern residential building. The proposed development would create new
employment opportunities, living space, and economic and fiscal benefits to the City and State in

the form of economic revitalization and tax revenue.

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

appropriate for its planned residential use.

The Site is not in close proximity to important cultural resources, including federal or state
historic or heritage sites or Native American religious sites, natural resources, waterways,
wildlife refuges, wetlands, or critical habitats of endangered or threatened species. The Site is

located in an urban area with limited proximity to fish or wildlife. ~Both alternatives would
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prevent any potential exposure pathways of contaminant migration affecting fish or wildlife.
Municipal water supply wells are not present in this part of City; therefore, groundwater from the
Site cannot affect municipal water supply wells or recharge areas. The Site does not lie in a
Federal Emergency Management Agency (FEMA)-designated flood plain. Both alternatives are

equally protective of natural resources and cultural resources.

Improvements in the current environmental condition of the property achieved by both
alternatives are also consistent with the City’s goals for cleanup of contaminated land and

bringing such properties into productive reuse.

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 efficiencys;
and promotion of the use of native vegetation and enhancing biodiversity during landscaping

associated with Site development.

While Alternative 2 would potentially result in lower energy usage based on reducing the
volume of material transported off-Site, both remedial alternatives are comparable with respect
to the opportunity to achieve sustainable remedial action. The remedial plan would take into
consideration the shortest trucking routes during off-Site disposal of historic fill and other soils,
which would reduce greenhouse gas emissions and conserve energy used to fuel trucks. The New
York City Clean Soil Bank program may be utilized for reuse of native soils. To the extent
practicable, energy efficient building materials, appliances, and equipment will be utilized to
complete the development. A complete list of green remedial activities considered as part of the

NYC VCP is included in the Sustainability Statement, included as Appendix 3.
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4.0 REMEDIAL ACTION

SUMMARY OF PREFERRED REMEDIAL ACTION

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

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

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

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

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

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

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

The proposed remedial action will consist of:

1.

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

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

Performance of a Community Air Monitoring Program for particulates and volatile

organic carbon compounds.

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

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

Perform additional site characterization sampling of soil, groundwater or soil vapor if
required (explain number of samples and media).

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

facility(s).

Excavation and removal of soil/fill exceeding Unrestricted Use (Track 1) SCOs. The
entire footprint of the Site or describe which part will be excavated to a depth of

approximately 15 feet below grade for development purposes. A small portion of
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property will be excavated to the depths of 20 feet below grade for elevator pit(s).
Approximately 8,600 tons of soil/fill 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.

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

material and non-contaminated materials.

Removal of underground storage tanks (USTs) (if encountered) and closure of petroleum
spills (Spill number of existing spill or 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. Appropriate segregation of excavated media on-Site.

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

remedy with respect to attainment of Track 1 SCOs.

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

Dewatering (if needed) in compliance with city, state, and federal laws and regulations.
Extracted groundwater will either be containerized for off-site disposal or be treated as

necessary to meet New York City Department of Environmental Protection (NYCDEP)
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requirements, and discharged to the sewer system through NYCDEP permit.

Implementation of storm-water pollution prevention measures in compliance with

applicable laws and regulations.

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

Controls to be implemented at the Site.

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

will be implemented as part of new development and will constitute Engineering and

Institutional controls:

18.

19.

20.

21.

As part of new development, a 60-mil waterproofing/vapor barrier system TAMKO®
TW-60 Self-Adhering Sheet Waterproofing membrane will be installed beneath the
building slab as well as behind foundation sidewalls of the proposed building below
grade. In addition, the roof deck over the cellar will receive two coats of waterproofing
fluid membrane (Sikalastic DeckPro Traffic and Waterproofing System) over a 10” thick

concrete slab with a 2” rigid insulation and an additional 4” concrete.

As part of new development, construction and maintenance of an engineered composite
cover consisting of 12-18” thick concrete footings, 10” concrete foundation slab and
ramps and 7” concrete driveway. The city sidewalks will be 4-5” concrete. to prevent
human exposure to residual soil/fill remaining under the Site. There will be no areas of

landscaping;

As part of new development, construction of a ventilated parking garage as per NYC

Building Department’s codes and requirements.

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

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

(4) higher level of land usage without OER-approval.

4.2 SOIL CLEANUP OBJECTIVES AND SOIL/FILL MANAGEMENT

Track 1 SCOs are proposed for this project. If 6 NYCRR Part 375, Table 6.8(a) Track 1
Unrestricted Use is not achieved, the 6 NYCRR Part 375, Table 6.8(b) Track 2
(Residential/Restricted Residential/Commercial/Industrial) SCOs will be used as amended by the
following Site-Specific Track 4 SCOs:

Contaminant Track 4 SCOs
Total SVOCs 250 ppm

Lead 1,000 ppm
Mercury 2.0 ppm

These SCOs were established during RAWP scoping meeting.

Soil and materials management on-Site and off-Site, including excavation, handling and
disposal, will be conducted in accordance with the Soil/Materials Management Plan in Appendix

4. The entire property is going to be excavated to allow for the full cellar.

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

identified by GPS or surveyed. This information will be provided in the Remedial Action Report.
Soil/Fill Removal Quantities
The total quantity of soil/fill expected to be excavated and disposed off-Site is 8,600 tons.
Disposal facilities will be reported to OER when they are identified and prior to the start of

remedial action.
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End-point Sampling

End-point samples will be analyzed for compounds and elements as described below

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

New York State ELAP certified labs will be used for all end-point sample analyses. Labs
performing end-point sample analyses will be reported in the RAR. The RAR will provide a
tabular and map summary of all end-point sample results and will include all data including non-

detects and applicable standards and/or guidance values.

Confirmation End-point Sampling Removal actions for development purposes
under this plan will be performed in conjunction with confirmation soil sampling. 3 confirmation
samples will be collected from the base of the excavation at locations to be determined by OER.
To evaluate attainment of Track 4 Site-specific SCOs, analytes will include those for which
SCOs have been developed, including list from above, i.e. SVOCs and metals according to
analytical methods described above. If Track 1 Unrestricted Use SCOs are pursued, samples will
be analyzed for VOCs, SVOCs, pesticides, PCBs and metals according to analytical methods

described above.

Additional Hotpsot Sampling If hotspots are identified during the remedial program,
hotspot removal actions will be performed 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. Analysis will be performed according to analytical methods described

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

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

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

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

square feet of bottom area.

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

of bottom area.

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

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

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

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

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

expected contamination.

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

will be performed.
Quality Assurance/Quality Control

The fundamental QA objective with respect to accuracy, precision, and sensitivity of
analysis for laboratory analytical data is to achieve the QC acceptance of the analytical protocol.
The accuracy, precision and completeness requirements will be addressed by the laboratory for

all data generated.
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One blind duplicate sample for every 20 samples collected will be submitted to the approved
laboratory for analysis of the same parameters. Trip blanks will be used whenever samples are
transported to the laboratory for analysis of VOCs. One trip blank will be submitted to the
laboratory with each shipment of soil samples. Trip blanks will not be used for samples to be

analyzed for metals, SVOCs or pesticides.

Collected samples will be appropriately packaged, placed in coolers and shipped via
overnight courier or delivered directly to the analytical laboratory by field personnel. Samples
will be containerized in appropriate laboratory provided glassware and shipped in plastic coolers.
Samples will be preserved through the use of ice or “cold-paks” to maintain a temperature of
4°C.

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

consist of the following:

* Gently tap or scrape to remove adhered soil

* Rinse with tap water

*  Wash with alconox® detergent solution and scrub

* Rinse with tap water

* Rinse with distilled or deionized water

Field blanks will be prepared by pouring distilled or deionized water over decontaminated

equipment and collecting the water in laboratory provided containers.

Import and Reuse of Soils

Import of soils onto the property and reuse of soils already onsite will be performed in
conformance with the Soil/Materials Management Plan in Appendix 4. Soil import is not

anticipated at this time.
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4.3 ENGINEERING CONTROLS

The excavation required for the proposed Site development will achieve Track 1
Unrestricted Use SCOs. Track 1 remedial actions do not require Engineering Controls. However,
the following elements will be incorporated into the foundation design as part of the
development: composite cover system and soil vapor barrier. If Track 1 is not achieved, these
elements will constitute Engineering Controls that will be employed in the remedial action to

address residual contamination remaining at the Site.

* composite cover system consisting of asphalt covered roads, concrete covered

sidewalks, concrete building slab, and clean imported soil in landscaped areas;
* soil vapor barrier; and
* ventilated garage.

Composite Cover

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to
be built on the Site. This composite cover system is comprised of a 10-inch thick concrete
building slab beneath the areas of proposed cellar and ramps, which will encompass the entire
property. The driveways will consist of a 7 concrete slab. There are no proposed landscaped

areas for the building.

* The foundation wall thickness will range between 12-18” of concrete;

* The cellar slab and ramps will consist of approximately 10 thick concrete;

* The concrete sidewalk over the cellar will consist of a 10” thick slab covered by two
coats of waterproofing fluid membrane (Sikalastic DeckPro Traffic and
Waterproofing System) with a 2” rigid insulation and an additional 4 concrete;

* The driveways on city sidewalks will have 7” of concrete.

If Track 1 Unrestricted Use SCOs are not achieved at the Site, the composite cover system
will be a permanent engineering control. The system will be inspected and reported at specified
intervals as required by this RAWP and the SMP. A Soil Management Plan will be included in

the SMP and will outline the procedures to be followed in the event that the composite cover
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system and underlying residual soil/fill is disturbed after the remedial action is complete.

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

As part of new development, migration of potential soil vapor from onsite or offsite
sources in the future will be mitigated with a combination of building slab and vapor barrier.
The vapor barrier will consist of a 60-mil waterproofing/vapor barrier system TAMKO® TW-60
Self-Adhering Sheet Waterproofing membrane installed beneath the entire building slab as well
as behind foundation sidewalls of the proposed parking cellar below grade in accordance with
the manufacturer specifications. In addition, the roof deck over the cellar will receive two coats
of waterproofing fluid membrane (Sikalastic DeckPro Traffic and Waterproofing System) over

concrete slab with a 2” rigid insulation and 4” concrete.

The project’s Professional Engineer licensed by the State of New York will have primary
direct responsibility for overseeing the implementation of the vapor barrier. Product specification
sheets are provided in Figure 9. The Remedial Action Report will include photographs
(maximum of two photos per page) of the installation process, PE/RA certified letter (on
company letterhead) from primary contractor responsible for installation oversight and field

inspections, and a copy of the manufacturers certificate of warranty.

If Track 1 Unrestricted Use SCOs are not achieved at the Site, the vapor barrier system (as
part of the composite cover system) will be a permanent engineering control. The composite
cover system will be inspected and reported at specified intervals as required by this RAWP and
the SMP. A Soil Management Plan will be included in the SMP and will outline the procedures
to be followed in the event that the composite cover system and underlying residual soil/fill is
disturbed after the remedial action is complete. Maintenance of this composite cover system will

be described in the SMP in the RAR.
Ventilated Parking Garage
As part of development, cellar will be used as a parking garage.

The cellar garage will be ventilated per codes and requirements of NYC Department of

Buildings.
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4.4 INSTITUTIONAL CONTROLS

Track 1 remedial actions do not require Engineering Controls. If Track 1 SCOs are not
achieved, Institutional Controls (IC) will be utilized in this remedial action to manage residual
soil/fill and other media and render the Site protective of public health and the environment.
Institutional Controls are listed below. Long-term employment of EC/ICs will be established in
a Declaration of Covenant and Restrictions (DCR) assigned to the property by the titleholder and
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:

* Continued registration of the E-Designation for the property if Track 1 SCOs are not
achieved. This RAWP includes a description of all ECs and ICs and summarizes the
requirements of the SMP which will note that the property owner and property owner’s

successors and assigns must comply with the approved SMP;

* Submittal of a SMP in the RAR for approval by OER that provides procedures for
appropriate operation, maintenance, inspection, and certification of ECs and 1C’s. SMP
will require that the property owner and property owner’s successors and assigns will
submit to OER a periodic written statement that certifies that: (1) controls employed at
the Site are unchanged from the previous certification or that any changes to the controls
were approved by OER; and, (2) nothing has occurred that impairs the ability of the
controls to protect public health and environment or that constitute a violation or failure
to comply with the SMP. OER retains the right to enter the Site in order to evaluate the
continued maintenance of any controls. This certification shall be submitted at a
frequency to be determine by OER in the SMP and will comply with RCNY §43-
1407(D)(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;
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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 and commercial use and will not be used for a higher

level of use without prior approval by OER.

4.5 SITE MANAGEMENT PLAN

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

responsibilities defined in the Site Management Plan are implemented.

The SMP will provide a detailed description of the procedures required to manage residual
soil/fill left in place following completion of the remedial action in accordance with the
Brownfield Cleanup Agreement with OER. This includes a plan for: (1) implementation of EC’s
and ICs; (2) implementation of monitoring programs; (3) operation and maintenance of EC’s; (4)

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

Site management activities, reporting, and EC/IC certification will be scheduled by OER on
a periodic basis to be established in the SMP and will be subject to review and modification by
OER. The Site Management Plan will be based on a calendar year and certification reports will

be due for submission to OER by July 31 of the year following the reporting period.
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4.6 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

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

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

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

Remediation.

Known and Potential Contaminant Sources

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

SVOCs: Benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, chrysene, benzo(k)fluoranthene exceeded SCOs,

Metals: barium, cadmium, copper, mercury, nickel, zinc and lead exceeding SCOs.
Groundwater: Selenium and lead.

Soil Vapor: All compounds detected at trace concentrations. .

Nature, Extent, Fate and Transport of Contaminants

The information compiled during investigations has confirmed the presence of contaminated

fill material from surface grade to an approximate depth of 2 feet bgs. SVOCs and metals are
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present in the historic fill materials throughout the Site. Metal and SVOC contaminants found in
soil were not detected in the groundwater samples at concentrations above their respective GQSs.
The trace levels of petroleum and chlorinated VOCs identified in the soil vapor were well below
guidance issued by New York State DOH and were not found in any of the on-Site soil samples

collected.

Receptor Populations

On-Site Receptors: Because the site is currently vacant and an undeveloped dirt and gravel lot,
access to Site is restricted by an 6-foot high, chained and locked, perimeter fence. Onsite
receptors are limited to trespassers and site representatives and visitors granted access to the
property. During construction, potential on-site receptors include construction workers, site
representatives, and visitors. Under proposed future conditions, potential on-site receptors

include adult and child building residents, workers and visitors.

Off-Site Receptors: Potential off-site receptors within a 400-foot radius of the Site include: adult
and child residents; commercial and construction workers; pedestrians; trespassers; and passerby

based on the following:
1. Commercial Businesses (up to 400 foot) — existing and future
2. Residential Buildings (up to 400 foot) — existing and future
3. Building Construction/ Renovation (up to 400 foot) — existing and future
4. Pedestrians, Trespassers, Cyclists (up to 400 foot) — existing and future
5. Schools (up to 400 foot) — existing and future

Potential Routes of Exposure

Three potential primary routes exist by which chemicals can enter the body: ingestion,

inhalation, and dermal absorption. Exposure can occur based on the following potential media:

* Ingestion of groundwater or fill/ soil;

* Inhalation of vapors or particulates; and
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* Dermal absorption of groundwater or fill/ soil.

Potential Exposure Points

Current Conditions. The site is currently a locked vacant dirt and gravel lot. Therefore, there are
limited potential exposure pathways from ingestion, inhalation, or dermal absorption of soil/ fill.
Groundwater is marginally contaminated with trace metals and is not exposed at the site, and
because the site is served by the public water supply, groundwater is not used at the site and
there are no potential for exposure. Because the site is currently undeveloped, there is no

potential for soil vapor to accumulate on site.

Construction/ Remediation Activities: During the remedial action, onsite workers will come into
direct contact with surface soils, subsurface soils, and groundwater, as a result of on-Site
construction and excavation activities. Due to the depth of groundwater, contact with
groundwater is expected. On-Site construction workers potentially could ingest, inhale or have
dermal contact with any exposed impacted soil, and fill. Similarly, off-Site receptors could be
exposed to dust and vapors from on-Site activities. During construction, on-Site and off-Site
exposures to contaminated dust from on-Site will be addressed through the Soil/Materials
Management Plan, dust controls, and through the implementation of the Community Air-

Monitoring Program and a Construction Health and Safety Plan.

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

pathways for oral, inhalation, or dermal exposure to contaminants derived from the site.
Overall Human Health Exposure Assessment

There are potential exposure pathways for the current site condition based on exposed
soils. 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
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use of the site, which includes a mixed-use commercial and residential structure, site-wide
impervious surface cover cap, and a subsurface waterproofing/vapor barrier system for the
building and a cellar level parking garage. The vapor barrier system will prevent potential vapor
intrusion. The composite cover system will prevent contact with residual soil or groundwater. If
Track 1 remedy is not achieved, continued protection after the remedial action will be achieved
by the implementation of site management including periodic inspection and certification of the
performance of remedial controls. Under current conditions, on-Site exposure pathways exist for
those given access to the Site or trespassers. During remedial construction, on-Site and off-Site
exposures to contaminated dust from historic fill material will be addressed through dust
controls, and through the implementation of the Community Air Monitoring Program, the
Soil/Materials Management Plan, and a Construction Health and Safety Plan. Potential post-
construction use of groundwater is not considered an option because groundwater in this area of
New York City is not used as a potable water source. There are no surface waters in close

proximity to the Site that could be impacted or threatened.
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5.0 REMEDIAL ACTION MANAGEMENT

5.1 PROJECT ORGANIZATION AND OVERSIGHT

Principal personnel who will participate in the remedial action include Yisong Yang (ACT)
as the designated Site Safety Officer, Timothy Young (ACT) as the alternate Site Safety Officer
and Theresa Burkard (ACT) as the Project Manager. The Professional Engineer (PE) and
Qualified Environmental Professional (QEP) for this project are Andrew R. Levenbaum and Paul

P. Stewart, respectively.

5.2 SITE SECURITY

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

5.3 WORK HOURS

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

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

5.4 CONSTRUCTION HEALTH AND SAFETY PLAN

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

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

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

29 CFR 1910.120, including 40-hour hazardous waste operator training and annual 8-hour
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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 CHASP.

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

5.5 COMMUNITY AIR MONITORING PLAN

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

borings or monitoring wells.

Periodic monitoring for VOCs will be performed during non-intrusive activities such as the
collection of soil and sediment samples or the collection of groundwater samples from existing
monitoring wells. Periodic monitoring during sample collection, for instance, will consist of
taking a reading upon arrival at a sample location, monitoring while opening a well cap or
overturning soil, monitoring during well bailing/purging, and taking a reading prior to leaving a
sample location. Depending upon the proximity of potentially exposed individuals, continuous
monitoring may be performed during sampling activities. Examples of such situations include
groundwater sampling at wells on the curb of a busy urban street, in the midst of a public park,

or adjacent to a school or residence. Exceedences of action levels observed during performance
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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
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.
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Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind

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

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

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

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

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

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

If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m’)
greater than background (upwind perimeter) for the 15-minute period or if airborne dust
is observed leaving the work area, then dust suppression techniques will be employed.
Work will continue with dust suppression techniques provided that downwind PM-10
particulate levels do not exceed 150 mcg/m’ above the upwind level and provided that no
visible dust is migrating from the work area.

If, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 mcg/m’ above the upwind level, work will be stopped and a
re-evaluation of activities initiated. Work will resume provided that dust suppression
measures and other controls are successful in reducing the downwind PM-10 particulate
concentration to within 150 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
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OER will be invited to attend the pre-construction meeting at the Site with all parties

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

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

with the general operation of the Site, health and safety requirements, and field procedures.
Utility Marker Layouts, Easement Layouts

The presence of utilities and easements on the Site will be fully investigated prior to the
performance of invasive work such as excavation or drilling under this plan by using, at a
minimum, the One-Call System (811). Underground utilities may pose an electrocution,
explosion, or other hazard during excavation or drilling activities. All invasive activities will be
performed incompliance with applicable laws and regulations to assure safety. Utility companies
and other responsible authorities will be contacted to locate and mark the locations, and a copy
of the Mark-Out Ticket will be retained by the contractor prior to the start of drilling, excavation
or other invasive subsurface operations. Overhead utilities may also be present within the
anticipated work zones. FElectrical 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 would be required in order to excavate the contaminated soil and fill material

below the saturated zone or water table (expected to be seven to eight feet below grade).

Dewatering for this site would require a pumping system, settling tanks, possibly a
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treatment system, and the appropriate NYCDEP permits for discharged the groundwater

into the sewer system.
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.
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
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Preparations in advance of an extreme storm event will include the following: containerized
hazardous materials and fuels will be removed from the property; loose materials will be secured
to prevent dislocation and blowing by wind or water; heavy equipment such as excavators and
generators will be removed from 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, hay bales; clean storm sewer filters and

traps; and secure and protect pumps and hosing.
Storm Response

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

discharged off site to adjacent properties, property owners and OER will be notified and
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corrective measure plan designed to remove and clean dislocated material will be submitted to
OER and implemented following approval by OER and granting of site access by the property
owner. Impacted offsite areas may require characterization based on site conditions, at the
discretion of OER. If onsite petroleum spills are identified, a qualified environmental
professional will determine the nature and extent of the spill and report to NYS DEC’s spill
hotline at DEC 800-457-7362. If the source of the spill is ongoing and can be identified, it should
be stopped it this can be done safely. Potential hazards will be addressed immediately, consistent

with guidance issued by NYS DEC.
Storm Response Reporting

A site inspection report will be submitted to OER at the completion of site inspection. An

inspection report established by OER is available on OER’s website (www.nyc.gov/oer) and will

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

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

5.8 TRAFFIC CONTROL

Drivers of trucks leaving the NYC VCP Site with soil/fill will be instructed to proceed
without stopping in the vicinity of the site to prevent neighborhood impacts. The planned route

on local roads for trucks leaving the site is shown on Figure 10.
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5.9 DEMOBILIZATION
Demobilization will include:

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

storage areas, temporary water management areas, and access area);

* Removal of sediment from erosion control measures and truck wash and disposal of

materials in accordance with applicable laws and regulations;
* Equipment decontamination, and;
* General refuse disposal.

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

be appropriately disposed.

5.10 REPORTING AND RECORD KEEPING
Daily Reports

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

include:

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

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

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

actions taken; etc.);
* A summary of CAMP excursions, if any;

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

will be included as an Appendix in the Remedial Action Report.
Record Keeping and Photo Documentation

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

5.11 COMPLAINT MANAGEMENT

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

resolve any problems.

5.12 DEVIATIONS FROM THE REMEDIAL ACTION WORK PLAN

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

change from OER noting the following:
* Reasons for deviating from the approved RAWP;

* Effect of the deviations on overall remedy; and
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* Determination that the remedial action with the deviation(s) is protective of public health

and the environment.

54



2015-02-23. EHAZ298Q.RAWP .Draft

6.0 REMEDIAL ACTION REPORT

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

plan. The RAR will include:
+ Information required by this RAWP;

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

this remedy;
- Site Management Plan (if Track 1 is not achieved);

«  Description of any changes in the remedial action from the elements provided in this

RAWP and associated design documents;

« Tabular summary of all end point sampling results and all material characterization
results, QA/QC results for end-point sampling, and other sampling and chemical analysis

performed as part of the remedial action;

« 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.

55



2015-02-23. EHAZ298Q.RAWP .Draft

- Reports and supporting material will be submitted in digital form.

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

Action Report. The certification will include the following statements:

I, , 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 Site name or address Site (NYC OER Project Number number and NYC VCP Project Number
XXCVCPXXXX).

I, , am a qualified Environmental Professional. I had primary

direct responsibility for implementation remedial program for the Site name or address Site

(NYC OER Project Number number and NYC VCP Project Number XXCVCPXXXX). (Optional)

[ certify that the OER-approved Remedial Action Work Plan dated month day year 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.

Name

NYS PE License Number

Signature

Date

QEP Name

QEP Signature

Date
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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 24 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 1 1
Remedial Excavation 2 24
Demobilization 26 2
Submit Remedial Action Report
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FIGURE 1
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(1'-2") Indeno(1,2,3-c,d)pyrene - above RRSCO
Metals

Cadmium - above UUSCO
Copper - above UUSCO
Lead - above UUSCO
Mercury - above UUSCO
Nickel - above UUSCO

Metals

Copper - above UUSCO
Zinc - above UUSCO

Soil Sampling Exceedence

Advanced Cleanup Techaologe, nc

ENVIRONMENTAL CONSULTANTS “

960 S. Broadway, Suite 100, Hicksville, New York 11801
Tel: 516-933-0655 Fax: 516-933-0659
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Date: 01/21/2015 Scale: Not To Scale
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Curb

Cut Gate

Endpoint Sampling Diagram

ENVIRONMENTAL CONSULTANTS “

960 S. Broadway, Suite 100, Hicksville, New York 11801
Tel: 516-933-0655 Fax: 516-933-0659

@ Proposed Confirmation Endpoint Sampling Locations

Legend * Advanced Cleanup Techaologe, nc
N

Project No.: 7581-ELNY | Figure No.: 7
Date: 02/23/2015 Scale: Not To Scale
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TAMKO® TW-60
Self-Adhering Sheet Waterproofing Membrane

DESCRIPTION
TAMKO® TW-60 is a flexible, self-adhering rubberized asphalt sheet membrane with a polymer film on the
surface and a removable treated release film on the adhesive side.

USES

TW-60 is especially well suited for below-grade
waterproofing of foundation walls, tunnels, earth
shelters, and similar structures. TW-60 is also
suitable for waterproofing plaza decks, parking decks,
balconies, and terraces.

ADVANTAGES

* Excellent tensile, elongation, and permeance
characteristics.

* Rubberized asphalt sheet and polymer surfacing
provide superior waterproofing protection.

* Treated release film for easier installation and
handling.

¢ Available in factory pre-cut widths of 6", 9", 12", 18",
and 39-3/8" rolls.

¢ High temperature resistance up to 240°F.

¢ Available in Winter and Summer Grade
formulations.

* |CC-ES ESR-2260.

LIMITATIONS

e Membrane or primer must not be applied to damp,
frosty or contaminated surfaces.

* Membrane must not be left exposed to sunlight for more
than 30 days.

* Membrane must not come into contact with products
containing coal-tar pitch.

* Best applied between the temperatures of 35°F and 90°F.

PRODUCT DATA

PRODUCT DATA’
Asphalt Modifier Styrenic Block Copolymer
Product Thickness 60 mil
Roll Width Roll Size Coverage per Ctn. Rolls per ctn.
6" 6" x 61' 183 sq. ft. 6
9" 9" x 61' 183 sq. ft. 4
12" 12" x 61 183 sq. ft. 3
18" 18" x 61 183 sq. ft. 2
39-3/8" 39-3/8" x 61' 200 sq. ft. 1 roll/wrapper

*All values stated as nominal at time of manufacture.

TYPICAL PHYSICAL PROPERTIES

Property Test Method Typical Value
Tensile, Membrane ASTM D 412 (C) 425 psi
Tensile, Film ASTM D 882 6300 psi
Elongation** ASTM D 412 (C) 600% (min.)
Permeance ASTM E 96 (BW) 0.05 perms (max.)
Low Temp. Flexibility ASTM D 1970 (modified)’ Unaffected @ -20°F
Crack Cycling (100 cycles) ASTM C 836 Unaffected @ -15°F
Peel Strength ASTM D 903 9.0 Ib/in. width (min.)
Lap Adhesion ASTM D 1876 5.5 Ib/in. width
Puncture Resistance ASTM E 154 60 Ib. (min.)
Hydrostatic Head ASTM D 5385 231 ft. (min.)
Resistance to Soil Organisms (Fungi) ASTM E 154 No effect (Permeability)

**% elongation to ultimate failure of rubberized asphalt membrane.
" Testing done using the procedure in ASTM D 1970 with adhesive side away from the mandrel.
9 g y
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TAMKO® TW-60
Self-Adhering Sheet Waterproofing Membrane

APPLICATION INSTRUCTIONS

SURFACE PREPARATION

Concrete-

The surface must be dry and have a smooth (not broomed) finish and be free of form release agents, voids and sharp protrusions. Forms should
be removed as quickly as possible. On a horizontal deck do not apply membrane when forms are in place, unless the forms are vented. Concrete
should be allowed to cure for a minimum of 7 days. Curing agents containing wax, oil, or pigment should not be used. Any holes or voids must
be repaired with non-shrink grout. Cracks greater than 1/16" in width shall be cut out to a minimum of 1/4" with a minimum depth of 1/4" and
sealed using a sealant suitable for use with rubberized asphalt per sealant manufacturer, prior to the installation of the sheet membrane. Note:
On masonry surfaces mortar joints must be flush to the face of the concrete block or brick and have a thorough parge coat.

Expanded / Extruded Polystyrene (EXP/XPS) or Insulated Concrete Forms (ICF)-

Ultraviolet radiation in sunlight causes a rapid deterioration of the EPS surface which can create a chalky or dusty layer which could interfere
with the membrane adhesion. If this occurs, or if the surface of the EPS is dirty, brush off the excess dirt and dust to provide a clean dry surface
for the application of the membrane. Joints and voids in the surface over 1/4" should be filled with non-shrink grout, expandable foam or
compatible crack filler.

Priming-

Priming is required on concrete and masonry surfaces, but may not be necessary on EPS/XPS and ICF surfaces that are clean and

dry and have not developed a dusty layer due to sun exposure. Select either TWP-1*** Primer or TWP-2 Water-Based Primer, as
appropriate, for the surface to be primed. DO NOT USE products containing solvents on EPS/XPS or ICF surfaces. Thoroughly mix the
primer. Apply at recommended coverage rates with a sprayer or long nap roller and allow to dry as specified in the primer's application
instructions. Drying times may vary according to weather conditions.

Flashing-

All penetrations and drains must be flashed with TW-60 membrane, extending the membrane a minimum of 6" on all sides. All cracks and
joints must be sealed with a sealant suitable for use with rubberized asphalt per sealant manufacturer, and flashed with a 12" wide strip of TW-
60 membrane centered on the axis of the corners.

HORIZONTAL APPLICATION

Starting at the low point of the surface and working to the high point, install TW-60 membrane by simultaneously rolling the sheet
into place while removing the release film. Side laps should be 2 1/2", and end laps should be 5". Stagger all end laps. All terminating
edges should be sealed with TWM-1 Mastic. Roll the entire membrane as soon as possible with a minimum 75 1b. garden roller
wrapped with indoor/outdoor carpet.

If a flood test is required by the design professional, it should be conducted before the application of a protection layer. Check for leaks
and make repairs immediately. Before flood testing be sure the structure is capable of withstanding the dead load of the water. Re-test
after repairs have been made.

When TAMKO TW-60 is utilized as a waterproofing membrane in accordance with TAMKO Waterproofing Construction Detail TW-10
"Typical Balcony / Entry / Breezeway Outside Edge Detail" flood testing of the installation is considered good practice. The decision
regarding necessity of a flood test is the responsibility of a design professional. When utilizing TW-60 as a waterproofing membrane on
horizontal applications for balconies - the balcony must have a built-in positive slope away from the wall.

VERTICAL APPLICATION

Install TW-60 Sheet Membrane in lengths of §' or less. Overlap edge seams 2 1/2". On walls above &', apply in 8' sections, starting
at the lowest point with the higher section overlapping the lower section 5". Use heavy hand pressure or a suitable roller to press
membrane firmly against wall.

Terminations when applying to a concrete surface:

TW-60 sheet should be installed over the top of a wall or over the edge of a slab. If the membrane must terminate on a vertical surface,
use a reglet or counter flashing. Press terminating edge firmly with a hammer handle or similar tool. Apply TWM-1 Mastic to all
terminating edges.

TW-60 Sheet Membrane shall be installed on the base of the foundation wall, over the edge of the footing and the terminating edge
pressed firmly against the vertical surface of the footing. Apply TWM-1 Mastic to all terminating edges including both vertical and
horizontal.

Note: Failure to use adequate pressure at terminating edges will result in poor seal, potential leak and may affect coverage under the
limited warranty. The use of mastic is not a substitute for a good seal.

Terminations when applying to EPS / XPS and ICF:

Apply a thick (min 3/8") bead of sealant suitable for use with rubberized asphalt and EPS / XPS and/or ICF per sealant manufacturer, at
the termination of the waterproofing membrane and smooth with a putty knife to seal the termination. A non-deteriorating termination
bar is required at the head of the waterproofing membrane.

MEMBRANE PROTECTION

Vertical surfaces must be protected immediately following installation of the membrane. Horizontal surfaces should be protected immediately.
If a flood test is required the horizontal surface shall be protected immediately following the flood test. If the flood test is delayed, a temporary
protection layer must be installed to protect the membrane from future operations and other trades. When TW-60 is utilized as a waterproofing
membrane in accordance with TAMKO Waterproofing Construction Detail TW-10 "Typical Balcony / Entry / Breezeway Outside Edge Detail"
flood testing of the installation is considered good practice. The decision regarding necessity of a flood test is the responsibility of a design
professional.

***WARNINGS AND HAZARDS
TWP-1 contains combustible solvents. Avoid exposure to sparks, open flame, heat, and other forms of ignition. Use in well-
ventilated areas. Avoid breathing vapors. Refer to MSDS for detailed product information and warnings.




TAMKO®° TW-60 PRODUCT DATA
Self-Adhering Sheet Waterproofing Membrane

APPLICATION INSTRUGTIONS

(CONTINUED)

PROTECTION COURSE FOR USE WITH TAMKO TW-60 WATERPROOFING MEMBRANE

Horizontal Application Protection Course

For horizontal applications where membrane protection is required in TAMKO's application instructions, another manufacturer's pro-
tection course that is designed for horizontal installations may be used in conjunction with TAMKO's TW-60 waterproofing membrane,
provided the minimum requirements shown below are satisfied.

Vertical Application Protection Course

For vertical applications where membrane protection is required in TAMKO's application instructions, another manufacturer's pro-
tection course that is designed for vertical installations may be used in conjunction with TAMKO's TW-60 waterproofing membrane,
provided the minimum requirements shown below are satisfied.

Protection Course Minimum Requirements

Asphalt composition boards used as protection course shall comply with ASTM D6506 Standard Specification for Asphalt Based
Protection Board for Below-Grade Waterproofing.

Cellular polystyrene insulation used as protection course shall comply with ASTM C578 Specification for Rigid, Cellular Polystyrene
Insulation, Types IV, V, VI, VII, X, or XII.

Fan-folded extruded polystyrene insulation used as protection course shall have compressive strength exceeding 15 psi when tested
in accordance with ASTM D1621 Test Method for Compressive Properties of Rigid Cellular Plastics and maximum water absorption
of 0.4% when tested in accordance with ASTM C272 Test Method for Water Absorption of Core Materials for Structural Sandwich
Constructions.

Plastic drainage panels used as protection course shall have puncture strength exceeding 50 1bs when tested in accordance with ASTM
D4833 Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products.

BACK FILL

Back fill must be clean fill with no rocks, pails or wood. After back fill is in place, it must be tamped with a tamper to compress the fill.

REPAIRING MINOR DAMAGE TO THE TW-60 MEMBRANE
Patch Repair:

Minor damaged areas of TAMKO TW-60 Membrane that are no larger than 4" by 4" in size (e.g. tears, holes, fishmouths, and delamina-
tions) can be repaired by installing a patch of TW-60 extending a minimum of 12" beyond the damaged area on all sides.

End Lap Repair:

Loose end laps no wider than 4" can be repaired by cutting and removing the loose material and applying a patch that extends 12"
beyond the area on all sides.

A patch Repair or an End Lap Repair must begin with removal of dust, dirt, and other materials that may interfere with adhesion from
the area receiving the patch. Remove or cut non-adhered, torn, or otherwise damaged membrane as necessary, creating a fully-adhered
surface to receive the patch. The underlying substrate must not be damaged while performing a Patch Repair or an End Lap Repair.

Install the TW -60, applying sufficient pressure by hand or with a roofing seam roller to promote adhesion to the underlying material.
Seal the edges of the patch by applying a 1/4" to 3/8" bead of TWM-1 mastic; smooth the bead with a trowel.

INSTALLATION OF TW-60 OVER PREVIOUSLY INSTALLED LAYER OF TW-60

A second layer of TAMKO TW-60 Self-Adhering Sheet Waterproofing Membrane may be applied over an existing layer of TW-60
provided that appropriate surface preparation of the existing material is successfully accomplished.

As required for direct installation to a substrate, the surface of the existing layer must be free of dust, dirt and other materials or
conditions that could interfere with adhesion of the second layer. Irregularities in the installed TW-60 must be corrected prior to
installation of the second layer; this includes removing or cutting non-adhered, torn , or otherwise damaged membrane or surface film.
Take care to prevent damage to underlying substrates, such as insulated concrete forms, with these types of corrections. Side and end
laps of the second layer must not coincide with side and end laps of the first layer.

The decision for surface suitability of the first layer is subjective and rests with the applicator; TAMKO assumes no responsibility for
improper application (refer to TAMKO Waterproofing Limited Warranty) of the first or second layer, including improper application
due to poor adhesion from an improper surface.

Upon installation of the second layer of TW-60, the first layer of TW-60 is recognized as part of the assembly substrate and considered
"sold AS IS" and without warranty of any kind.

Failure to properly apply TAMKO TW-60 Self-Adhering Sheet Waterproofing Membrane according to the Application Instructions may
affect coverage under the applicable 5-year limited warranty.




TAMKO® TW-60
Self-Adhering Sheet Waterproofing Membrane

CAUTION: This product contains crystalline silica. Crystalline silica has been classified as a “known” human
carcinogen by the International Agency for Research on Cancer (IARC) and the National Toxicology Program. The
National Institute for Occupational Safety and Health has concluded that the fumes of heated roofing asphalt are

a potential occupational carcinogen. The physical nature of this product may help limit any inhalation or dermal
hazard during application and/or removal. However, physical forces such as sawing, grinding or drilling during
demolition work and heating or burning may increase the inhalation or dermal exposure hazard of this product.
Take precautions to prevent breathing and contact with skin.

Information included in this product data sheet was current at time of printing. To obtain a copy of the most current version of this product data sheet, visit
us online at tamko.com or call us at 800-641-4691.

This product is covered by a 5-year limited warranty. For information regarding or a copy of TAMKO's limited warranty, contact your local TAMKO
representative, visit us online at tamko.com, or call us at 800-641-4691.

tamko.com

Corporate 220 West 4th Street, Joplin, Missouri 64801 800-641-4691 ©
Central District 220 West 4th Street, Joplin, Missouri 64801 800-641-4691

Northeast District 4500 Tamko Drive, Frederick, Maryland 21701 800-368-2055

Southeast District 2300 35th Street, Tuscaloosa, Alabama 35401 800-228-2656

Southwest District 7910 South Central Expressway, Dallas, Texas 75216 800-443-1834 BUILDING PRODUCTS
Western District 5300 East 43rd Avenue, Denver, Colorado 80216 800-530-8868

©2014 TAMKO Building Products, Inc. TAMKO® is a registered trademark of TAMKO Building Products, Inc.
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Most Widely Accepted and Trusted

ESR-2260
Reissued July 2014
This report is subject to renewal October 1, 2016.

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 07 00 00—THERMAL AND MOISTURE
PROTECTION

Section: 07 25 00—Water-Resistive Barriers/Weather
Barriers

Section: 07 27 00—Air Barriers

REPORT HOLDER:

TAMKO BUILDING PRODUCTS, INC.
220 WEST FOURTH STREET
JOPLIN, MISSOURI 64801

(417) 624-6644

www.tamko.com

EVALUATION SUBJECT:

TAMKO® TW MOISTURE WRAP, AND TAMKO® TW-60",
TW FLASH-N-WRAP® 25 and TW FLASH-N-WRAP® 40

1.0 EVALUATION SCOPE
Compliance with the following codes:
® 2012, 2009 and 2006 International Building Code® (IBC)

m 2012, 2009 and 2006 International Residential Code®
(IRC)

m 2012, 2009 and 2006 International Energy Conservation
Code® (IECC)

Properties evaluated:
m Water resistance
® Air leakage

2.0 USES

TAMKO® TW MOISTURE WRAP, TAMKO® TW-60",
TW FLASH-N-WRAP® 25 and TW FLASH-N-WRAP® 40
are self-adhering membranes used as a water-resistive
barrier on exterior walls of buildings of Type V-B
construction (IBC) and construction permitted under the
IRC. The membranes are alternatives to the water-resistive
barriers specified in IBC Section 1404.2 and IRC Section
R703.2. The products may also be used as air barrier
materials under IRC Section N1102.4.1 and IECC Sections
402.4 and 502.4.

3.0 DESCRIPTION
3.1 TW MOISTURE WRAP:

TW MOISTURE WRAP is a flexible, self-adhering,
rubberized asphalt sheet membrane with a nominal
thickness of 0.040 inch and an approximate weight of
18 pounds per 100 square feet. The membrane is available

in various size rolls. The membrane is black with a
polymeric film on the exterior surface and a release film on
the other surface.

3.2 TW-60":

TW-60™ is a flexible, self-adhering, rubberized asphalt
sheet membrane with a nominal thickness of 0.060 inch
and an approximate weight of 23 pounds per 100 square
feet. The membrane is available in various size rolls. The
membrane is black with a polymeric film on the exterior
surface and a release film on the other surface.

3.3 TW FLASH-N-WRAP® 25:

TW FLASH-N-WRAP® 25 is a flexible, self-adhering,
rubberized asphalt sheet membrane with a nominal
thickness of 0.025 inch and an approximate weight of
13 pounds per 100 square feet. The membrane is available
in various size rolls. The membrane is black with a
reflective aluminum film on the exterior surface and a
release film on the other surface

3.4 TW FLASH-N-Wrap®40:

FLASH-N-WRAP® 40 is a flexible, self-adhering,
rubberized asphalt sheet membrane with a nominal
thickness of 0.040 inch and an approximate weight of
20 pounds per 100 square feet. The membrane is available
in various size rolls. The membrane is black with a
reflective aluminum film on the exterior surface and a
release film on the other surface.

3.5 Primers and Mastics:

3.5.1 TAMKO® TWP-1 Quick Dry Primer: A rubberized
primer, packaged in 5-gallon (18.9 L) pails.

3.5.2 TAMKO® TWP-2 Water-Based Primer: A water-
based rubberized primer, packaged in 5-gallon (18.9 L)
pails.

3.5.3 TAMKO® TWM-1 Mastic: A trowel-grade
rubberized, bitumen mastic packaged in 3-gallon (11.4 L)
pails and 10.5- and 29-ounce (298 and 822 g) tubes.

3.6 Air Barriers:

The products described in this report have an air leakage
rate not exceeding 0.02 L/s/m? at 75 Pa [0.004 cfm/ft® at
0.3 w.g. (1.57 psf)] when used as an air barrier material
under IRC Section N1102.4.1 and IECC Section 402.4 or
502.4.

4.0 INSTALLATION

When used as a water-resistive barrieTl; or an air barrier,
TW MOISTURE WRAP and TW-60 , TW FLASH-N-
WRAP® 25 and TW FLASH-N-WRAP® 40 must be

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as
to any finding or other matter in this report, or as to any product covered by the report.

Copyright © 2014

Page 1 of 2
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installed after wall framing is completed. The exterior wall
surfaces must be dry and free of dirt, dust or other foreign
matter that would inhibit adhesion. When application is to
concrete substrates, the concrete must be allowed to cure
for a minimum of seven days prior to application. The
membranes must be installed when the ambient air and
surface temperatures are 40°F (4.4°C) or higher.

When TW MOISTURE WRAP, TW-60", TW FLASH-N-
WRAP® 25 and TW FLASH-N-WRAP® 40 are installed
over cast-in-place concrete, pre-cast concrete, concrete
masonry block, DensGIass®, DensGlass Gold®, or any
other surface where the adhesion is found to be marginal,
the substrate surface must be primed with either TAMKO®
TWP-1 or TWP-2 primer prior to membrane installation.

The membranes must be unrolled and cut to the desired
length. Approximately 12 inches of the release film is
removed from the back side of the membrane and the
membrane must be centered over the area to be covered.
The membrane must be firmly pressed or rolled against the
substrate. The remainder of the release film is removed
while the membrane must be smoothed into place over the
remainder of the area to be covered. Installation must
begin from the lowest point and proceed with higher
sections overlapping the lower section. The membranes
must be overlapped a minimum of 4 inches (152 mm) at
vertical seams and 2 inches (51 mm) at horizontal seams.
All seams and terminations must be sealed in accordance
with the manufacturer’s published installation instructions.

At rough openings for doors and windows, the
membranes must be installed in accordance with the
manufacturer's published installation instructions. The
doors and windows must be installed in accordance with
the respective manufacturer’s installation instructions and
flashed in accordance with the requirements of the
applicable code.

The manufacturer's published installation instructions
and this report are to be strictly adhered to. If requested
by the code official, a copy of this report is to be available
at the jobsite during installation.

5.0 CONDITIONS OF USE

The TAMKO® TW MOISTURE WRAP, TAMKO® TW-60",
TW FLASH-N-WRAP® 25 and TW FLASH-N-WRAP® 40
membranes described in this report comply with, or are

suitable alternatives to what is specified in, those codes
listed in Section 1.0 of this report, subject to the following
conditions:

5.1 In the event of a conflict between this report and the
manufacturer’s published installation instructions, this
report governs.

5.2 The membranes are limited to use on buildings of
Type V-B construction (IBC) and construction
permitted by the IRC.

5.3 TW MOISTURE WRAP and TW-60" membranes
have a permeance rating of 1 perm (5.7 x 10™M kg/Pa
s - mz) or less when tested in accordance with ASTM
E96, Procedure A. Therefore, the membranes are
limited to use as a water-resistive barrier where
exception 1, 2 or 3 of Section 502.5 of the 2006
International Energy  Conservation Code®, as
applicable, is satisfied.

5.4 In areas adopting the IBC, the membranes must not
be installed where Grade D building paper is required.

5.5 This report is based on air barrier rates for products
as an air barrier only. The design and evaluation of
the air barrier assembly, of which these products are
a component, is outside the scope of this report.

6.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria
for Water-resistive Barriers (AC38), dated February 2008.

7.0 IDENTIFICATION

The membranes described in this report are identified by a
label, on the container of each roll of membrane, bearing
the manufacturer's name (TAMKO Building Products, Inc.)
and address, the product name and the evaluation report
number (ESR-2260). TAMKO TWM-1 Mastic, and TWP-1
and TWP-2 primers, are identified by a label on the pail or
tube, bearing the manufacturer's name and the product
name.

TW Flash-N-Wrap 25 and TW Flash-N-Wrap 40 were
previously recognized in ESR-1984 and may be labeled
with either ESR-1984 or ESR-2260.
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Table 1

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

EPA Method 8260
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-1 (0-2') SB-1 (5-7") SB-2 (0-2') SB-2 (7-9') SB-3 (0-2) SB-3 (5-7') SB-4 (2-4')
Sample Date UUSCO' RRSCO* Csco*® 113114 113114 1/15114 1/15114 113114 113114 115114
1,1,1-Trichloroethane 680 100,000 500,000 <15 <14 <15 <14 NR <12 <16
1,1,2,2-Tetrachloroethane NS NS NS <15 <14 <15 <14 NR <12 <16
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS <15 <14 <15 <14 NR <12 <16
1,1,2-Trichloroethane NS NS NS <15 <14 <15 <14 NR <12 <16
1,1-Dichloroethane 270 26,000 240,000 <15 <14 <15 <14 NR <12 <16
1,1-Dichloroethene 330 100,000 500,000 <15 <14 <15 <14 NR <12 <16
1,2,4-Trichlorobenzene NS NS NS <15 <14 <15 <14 NR <12 <16
1,2-Dibromo-3-chloropropane NS NS NS <15 <14 <15 <14 NR <12 <16
1,2-Dibromoethane NS NS NS <15 <14 <15 <14 NR <12 <16
1,2-Dichlorobenzene 1,100 100,000 500,000 <15 <14 <15 <14 NR <12 <16
1,2-Dichloroethane 20 3,100 30,000 <15 <14 <15 <14 NR <12 <16
1,2-Dichloropropane NS NS NS <15 <14 <15 <14 NR <12 <16
1,3-Dichlorobenzene 2,400 49,000 280,000 <15 <14 <15 <14 NR <12 <16
1,4-Dichlorobenzene 1,800 13,000 130,000 <15 <14 <15 <14 NR <12 <16
2-Butanone 120 100,000 500,000 <15 <14 <15 <14 NR <12 <16
2-Hexanone NS NS NS <15 <14 <15 <14 NR <12 <16
4-Methyl-2-pentanone NS NS NS <15 <14 <15 <14 NR <12 <16
Acetone 50 100,000 500,000 19 17 <15 <14 NR 15 <16
Benzene 60 4,800 44,000 <15 <14 <15 <14 NR <12 <16
Bromodichloromethane NS NS NS <15 <14 <15 <14 NR <12 <16
Bromoform NS NS NS <15 <14 <15 <14 NR <12 <16
Bromomethane NS NS NS <15 <14 <15 <14 NR <12 <16
Carbon disulfide NS NS NS <15 <14 <15 <14 NR <12 <16
Carbon tetrachloride 760 2,400 22,000 <15 <14 <15 <14 NR <12 <16
Chlorobenzene 1,100 100,000 500,000 <15 <14 <15 <14 NR <12 <16
Chloroethane NS NS NS <15 <14 <15 <14 NR <12 <16
Chloroform 370 49,000 350,000 <15 <14 <15 <14 NR <12 <16
Chloromethane NS NS NS <15 <14 <15 <14 NR <12 <16
cis-1,2-Dichloroethene 250 100,000 500,000 <15 <14 <15 <14 NR <12 <16
cis-1,3-Dichloropropene NS NS NS <15 <14 <15 <14 NR <12 <16
Cyclohexane NS NS NS <15 <14 <15 <14 NR <12 <16
Dibromochloromethane NS NS NS <15 <14 <15 <14 NR <12 <16
Dichlorodifluoromethane NS NS NS <15 <14 <15 <14 NR <12 <16
Ethylbenzene 1,000 41,000 390,000 <15 <14 <15 <14 NR <12 <16
Isopropylbenzene NS NS NS <15 <14 <15 <14 NR <12 <16
Methyl Acetate NS NS NS <15 <14 <15 <14 NR <12 <16
Methyl tert-butyl ether 930 100,000 500,000 <15 <14 <15 <14 NR <12 <16
Methylcyclohexane NS NS NS <15 <14 <15 <14 NR <12 <16
Methylene chloride 50 100,000 500,000 <15 <14 <15 <14 NR <12 <16
Styrene NS NS NS <15 <14 <15 <14 NR <12 <16
Tetrachloroethene 1,300 19,000 150,000 <15 <14 <15 <14 NR <12 <16
Toluene 700 100,000 500,000 <15 <14 <15 <14 NR <12 <16
trans-1,2-Dichloroethene NS NS NS <15 <14 <15 <14 NR <12 <16
trans-1,3-Dichloropropene NS NS NS <15 <14 <15 <14 NR <12 <16
Trichloroethene 470 21,000 200,000 <15 <14 <15 <14 NR <12 <16
Trichlorofluoromethane NS NS NS <15 <14 <15 <14 NR <12 <16
Vinyl chloride 20 900 13,000 <15 <14 <15 <14 NR <12 <16
Xylenes (Total) 260 100,000 500,000 <15 <14 <15 <14 NR <12 <16

" 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 standard

NR = No Recovery
NS = No Standard




Table 1 (Continued)

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

EPA Method 8260
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-4 (5-7") SB-5(0-2') SB-5(5.5-7.5") SB-6(0-2') SB-6(5.5-7.5") SB-7(0-2") SB-7 (5-7)
Sample Date UUSCO' RRSCO* Csco’ 115114 11314 113114 11314 113114 113114 11314
1,1,1-Trichloroethane 680 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
1,1,2,2-Tetrachloroethane NS NS NS <14 <13 <13 <12 <14 <12 <13
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS <14 <13 <13 <12 <14 <12 <13
1,1,2-Trichloroethane NS NS NS <14 <13 <13 <12 <14 <12 <13
1,1-Dichloroethane 270 26,000 240,000 <14 <13 <13 <12 <14 <12 <13
1,1-Dichloroethene 330 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
1,2,4-Trichlorobenzene NS NS NS <14 <13 <13 <12 <14 <12 <13
1,2-Dibromo-3-chloropropane NS NS NS <14 <13 <13 <12 <14 <12 <13
1,2-Dibromoethane NS NS NS <14 <13 <13 <12 <14 <12 <13
1,2-Dichlorobenzene 1,100 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
1,2-Dichloroethane 20 3,100 30,000 <14 <13 <13 <12 <14 <12 <13
1,2-Dichloropropane NS NS NS <14 <13 <13 <12 <14 <12 <13
1,3-Dichlorobenzene 2,400 49,000 280,000 <14 <13 <13 <12 <14 <12 <13
1,4-Dichlorobenzene 1,800 13,000 130,000 <14 <13 <13 <12 <14 <12 <13
2-Butanone 120 100,000 500,000 <14 <13 <13 <12 31 <12 <13
2-Hexanone NS NS NS <14 <13 <13 <12 <14 <12 <13
4-Methyl-2-pentanone NS NS NS <14 <13 <13 <12 <14 <12 <13
Acetone 50 100,000 500,000 <14 <13 <13 <12 150 21 23
Benzene 60 4,800 44,000 <14 <13 <13 <12 <14 <12 <13
Bromodichloromethane NS NS NS <14 <13 <13 <12 <14 <12 <13
Bromoform NS NS NS <14 <13 <13 <12 <14 <12 <13
Bromomethane NS NS NS <14 <13 <13 <12 <14 <12 <13
Carbon disulfide NS NS NS <14 <13 <13 <12 <14 <12 <13
Carbon tetrachloride 760 2,400 22,000 <14 <13 <13 <12 <14 <12 <13
Chlorobenzene 1,100 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
Chloroethane NS NS NS <14 <13 <13 <12 <14 <12 <13
Chloroform 370 49,000 350,000 <14 <13 <13 <12 <14 <12 <13
Chloromethane NS NS NS <14 <13 <13 <12 <14 <12 <13
cis-1,2-Dichloroethene 250 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
cis-1,3-Dichloropropene NS NS NS <14 <13 <13 <12 <14 <12 <13
Cyclohexane NS NS NS <14 <13 <13 <12 <14 <12 <13
Dibromochloromethane NS NS NS <14 <13 <13 <12 <14 <12 <13
Dichlorodifluoromethane NS NS NS <14 <13 <13 <12 <14 <12 <13
Ethylbenzene 1,000 41,000 390,000 <14 <13 <13 <12 <14 <12 <13
Isopropylbenzene NS NS NS <14 <13 <13 <12 <14 <12 <13
Methyl Acetate NS NS NS <14 <13 <13 <12 <14 <12 <13
Methyl tert-butyl ether 930 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
Methylcyclohexane NS NS NS <14 <13 <13 <12 <14 <12 <13
Methylene chloride 50 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
Styrene NS NS NS <14 <13 <13 <12 <14 <12 <13
Tetrachloroethene 1,300 19,000 150,000 <14 <13 <13 <12 <14 <12 <13
Toluene 700 100,000 500,000 <14 <13 <13 <12 <14 <12 <13
trans-1,2-Dichloroethene NS NS NS <14 <13 <13 <12 <14 <12 <13
trans-1,3-Dichloropropene NS NS NS <14 <13 <13 <12 <14 <12 <13
Trichloroethene 470 21,000 200,000 <14 <13 <13 <12 <14 <12 <13
Trichlorofluoromethane NS NS NS <14 <13 <13 <12 <14 <12 <13
Vinyl chloride 20 900 13,000 <14 <13 <13 <12 <14 <12 <13
Xylenes (Total) 260 100,000 500,000 <14 <13 <13 <12 <14 <12 <13

" 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

NS = No Standard




Table 2

Semi Volatile Organic Compounds in Soil (ug/kg-dry)
EPA Method 8270
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-1 (0-2') SB-1 (5-7") SB-2 (0-2') SB-2 (7-9") SB-3 (0-2) SB-3 (5-7") SB-4 (2-4')
Sample Date UUSCO"' RRSCO? CSCO* 11314 113114 115114 115114 113114 113114 115114
1,1"-Biphenyl NS NS NS <390 <400 <370 <400 NR <380 <350
2,2°-oxybis(1-chloropropane) NS NS NS <390 <400 <370 <400 NR <380 <350
2,4,5-Trichlorophenol NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
2,4,6-Trichlorophenol NS NS NS <390 <400 <370 <400 NR <380 <350
2,4-Dichlorophenol NS NS NS <390 <400 <370 <400 NR <380 <350
2,4-Dimethylphenol NS NS NS <390 <400 <370 <400 NR <380 <350
2,4-Dinitrophenol NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
2,4-Dinitrotoluene NS NS NS <390 <400 <370 <400 NR <380 <350
2,6-Dinitrotoluene NS NS NS <390 <400 <370 <400 NR <380 <350
2-Chloronaphthalene NS NS NS <390 <400 <370 <400 NR <380 <350
2-Chlorophenol NS NS NS <390 <400 <370 <400 NR <380 <350
2-Methylnaphthalene NS NS NS 550 <400 <370 <400 NR <380 <350
2-Methylphenol 330 100,000 500,000 <390 <400 <370 <400 NR <380 <350
2-Nitroaniline NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
2-Nitrophenol NS NS NS <390 <400 <370 <400 NR <380 <350
3,3 -Dichlorobenzidine NS NS NS <390 <400 <370 <400 NR <380 <350
3-Nitroaniline NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
4,6-Dinitro-2-methylphenol NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
4-Bromophenyl-phenylether NS NS NS <390 <400 <370 <400 NR <380 <350
4-Chloro-3-methylphenol NS NS NS <390 <400 <370 <400 NR <380 <350
[4-Chloroaniline NS NS NS <390 <400 <370 <400 NR <380 <350
4-Chlorophenyl phenyl ether NS NS NS <390 <400 <370 <400 NR <380 <350
4-Methylphenol NS NS NS <390 <400 <370 <400 NR <380 <350
4-Nitroaniline NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
4-Nitrophenol NS NS NS <980 <1,000 <920 <1,000 NR <960 <880
[Acenaphthene 20,000 100,000 500,000 2,100 <400 <370 <400 NR <380 <350
[Acenaphthylene 100,000 100,000 500,000 <390 <400 <370 <400 NR <380 <350
[Acetophenone NS NS NS <390 <400 <370 <400 NR <380 <350
[Anthracene 100,000 100,000 500,000 4,500 <400 1,000 <400 NR <380 <350
Atrazine NS NS NS <390 <400 <370 <400 NR <380 <350
Benzaldehyde NS NS NS <390 <400 <370 <400 NR <380 <350
Benzo(a)anthracene 1,000 1,000 5,600 12,000 <400 3,200 <400 NR <380 <350
Benzo(a)pyrene 1,000 1,000 1,000 9,700 <400 2,600 <400 NR <380 <350
Benzo(b)fluoranthene 1,000 1,000 5,600 10,000 <400 3,300 <400 NR <380 <350
Benzo(g,h,i)perylene 100,000 100,000 500,000 2,700 <400 1,200 <400 NR <380 <350
Benzo(k)fluoranthene 800 3,900 56,000 3,200 <400 1,800 <400 NR <380 <350
Bis(2-chloroethoxy)methane NS NS NS <390 <400 <370 <400 NR <380 <350
Bis(2-chloroethyl)ether NS NS NS <390 <400 <370 <400 NR <380 <350
Bis(2-ethylhexyl)phthalate NS NS NS <390 <400 <370 <400 NR <380 <350
Butyl benzyl phthalate NS NS NS <390 <400 <370 <400 NR <380 <350
Caprolactam NS NS NS <390 <400 <370 <400 NR <380 <350
Carbazole NS NS NS 2,500 <400 420 <400 NR <380 <350
Chrysene 1,000 3,900 56,000 12,000 <400 3,000 <400 NR <380 <350
Dibenzo(a,h)anthracene 330 330 560 1,400 <400 430 <400 NR <380 <350
Dibenzofuran NS NS NS 1,300 <400 <370 <400 NR <380 <350
Diethyl phthalate NS NS NS <390 <400 <370 <400 NR <380 <350
Dimethyl phthalate NS NS NS <390 <400 <370 <400 NR <380 <350
Di-n-butyl phthalate NS NS NS <390 <400 <370 <400 NR <380 <350
Di-n-octyl phthalate NS NS NS <390 <400 <370 <400 NR <380 <350
Fluoranthene 100,000 100,000 500,000 27,000 <400 6,700 <400 NR <380 <350
Fluorene 30,000 100,000 500,000 2,200 <400 <370 <400 NR <380 <350
Hexachlorobenzene NS NS NS <390 <400 <370 <400 NR <380 <350
Hexachlorobutadiene NS NS NS <390 <400 <370 <400 NR <380 <350
Hexachlorocyclopentadiene NS NS NS <390 <400 <370 <400 NR <380 <350
Hexachloroethane NS NS NS <390 <400 <370 <400 NR <380 <350
Indeno(1,2,3-c,d)pyrene 500 500 5,600 3,300 <400 1,300 <400 NR <380 <350
Isophorone NS NS NS <390 <400 <370 <400 NR <380 <350
Naphthalene 12,000 100,000 500,000 1,400 <400 <370 <400 NR <380 <350
Nitrobenzene NS NS NS <390 <400 <370 <400 NR <380 <350
N-Nitrosodi-n-propylamine NS NS NS <390 <400 <370 <400 NR <380 <350
N-Nitrosodiphenylamine NS NS NS <390 <400 <370 <400 NR <380 <350
Pentachlorophenol 800 6,700 6,700 <980 <1,000 <920 <1,000 NR <960 <880
Phenanthrene 100,000 100,000 500,000 22,000 <400 4,700 <400 NR <380 <350
Phenol 330 100,000 500,000 <390 <400 <370 <400 NR <380 <350
Pyrene 100,000 100,000 500,000 21,000 <400 6,000 <400 NR <380 <350

" 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
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 guidance

NR = No Recovery

NS = No Standard




Table 2 (Continued)

Semi Volatile Organic Compounds in Soil (ug/kg-dry)
EPA Method 8270
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-4 (5-7") SB-5(0-2') SB-5(5.5-7.5") SB-6(0-2') SB-6(5.5-7.5") SB-7(0-2') SB-7 (5-7)
Sample Date UUSCO' RRSCO* Csco*® 115114 11314 113114 113114 113114 11314 11314
1,1"-Biphenyl NS NS NS <400 <380 <380 <390 <410 <380 <360
2,2 -oxybis(1-chloropropane) NS NS NS <400 <380 <380 <390 <410 <380 <360
2,4,5-Trichlorophenol NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
2,4,6-Trichlorophenol NS NS NS <400 <380 <380 <390 <410 <380 <360
2,4-Dichlorophenol NS NS NS <400 <380 <380 <390 <410 <380 <360
2,4-Dimethylphenol NS NS NS <400 <380 <380 <390 <410 <380 <360
2,4-Dinitrophenol NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
2,4-Dinitrotoluene NS NS NS <400 <380 <380 <390 <410 <380 <360
2,6-Dinitrotoluene NS NS NS <400 <380 <380 <390 <410 <380 <360
2-Chloronaphthalene NS NS NS <400 <380 <380 <390 <410 <380 <360
2-Chlorophenol NS NS NS <400 <380 <380 <390 <410 <380 <360
2-Methylnaphthalene NS NS NS <400 <380 <380 450 <410 <380 <360
2-Methylphenol 330 100,000 500,000 <400 <380 <380 <390 <410 <380 <360
2-Nitroaniline NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
2-Nitrophenol NS NS NS <400 <380 <380 <390 <410 <380 <360
3,3"-Dichlorobenzidine NS NS NS <400 <380 <380 <390 <410 <380 <360
3-Nitroaniline NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
4,6-Dinitro-2-methylphenol NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
4-Bromophenyl-phenylether NS NS NS <400 <380 <380 <390 <410 <380 <360
[4-Chloro-3-methylphenol NS NS NS <400 <380 <380 <390 <410 <380 <360
4-Chloroaniline NS NS NS <400 <380 <380 <390 <410 <380 <360
4-Chlorophenyl phenyl ether NS NS NS <400 <380 <380 <390 <410 <380 <360
4-Methylphenol NS NS NS <400 <380 <380 <390 <410 <380 <360
4-Nitroaniline NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
4-Nitrophenol NS NS NS <1,000 <940 <950 <970 <1,000 <960 <900
[Acenaphthene 20,000 100,000 500,000 <400 <380 <380 2,500 <410 2,500 <360
[Acenaphthylene 100,000 100,000 500,000 <400 <380 <380 580 <410 <380 <360
[Acetophenone NS NS NS <400 <380 <380 <390 <410 <380 <360
[Anthracene 100,000 100,000 500,000 <400 <380 <380 6,700 <410 900 <360
Atrazine NS NS NS <400 <380 <380 <390 <410 <380 <360
Benzaldehyde NS NS NS <400 <380 <380 <390 <410 <380 <360
Benzo(a)anthracene 1,000 1,000 5,600 <400 <380 <380 19,000 <410 3,900 <360
Benzo(a)pyrene 1,000 1,000 1,000 <400 <380 <380 15,000 <410 3,200 <360
Benzo(b)fluoranthene 1,000 1,000 5,600 <400 <380 <380 18,000 <410 4,500 <360
Benzo(g,h,i)perylene 100,000 100,000 500,000 <400 <380 <380 4,900 <410 1,400 <360
Benzo(k)fluoranthene 800 3,900 56,000 <400 <380 <380 5,300 <410 1,400 <360
Bis(2-chloroethoxy)methane NS NS NS <400 <380 <380 <390 <410 <380 <360
Bis(2-chloroethyl)ether NS NS NS <400 <380 <380 <390 <410 <380 <360
Bis(2-ethylhexyl)phthalate NS NS NS <400 <380 <380 590 <410 <380 <360
Butyl benzyl phthalate NS NS NS <400 <380 <380 <390 <410 <380 <360
Caprolactam NS NS NS <400 <380 <380 <390 <410 <380 <360
Carbazole NS NS NS <400 <380 <380 3,100 <410 480 <360
Chrysene 1,000 3,900 56,000 <400 <380 <380 19,000 <410 3,800 <360
Dibenzo(a,h)anthracene 330 330 560 <400 <380 <380 2,300 <410 590 <360
Dibenzofuran NS NS NS <400 <380 <380 1,500 <410 <380 <360
Diethyl phthalate NS NS NS <400 <380 <380 <390 <410 <380 <360
Dimethyl phthalate NS NS NS <400 <380 <380 <390 <410 <380 <360
Di-n-butyl phthalate NS NS NS <400 <380 <380 <390 <410 <380 <360
Di-n-octyl phthalate NS NS NS <400 <380 <380 <390 <410 <380 <360
Fluoranthene 100,000 100,000 500,000 <400 <380 <380 44,000 <410 8,300 <360
Fluorene 30,000 100,000 500,000 <400 <380 <380 2,600 <410 <380 <360
Hexachlorobenzene NS NS NS <400 <380 <380 <390 <410 <380 <360
Hexachlorobutadiene NS NS NS <400 <380 <380 <390 <410 <380 <360
Hexachlorocyclopentadiene NS NS NS <400 <380 <380 <390 <410 <380 <360
Hexachloroethane NS NS NS <400 <380 <380 <390 <410 <380 <360
Indeno(1,2,3-c,d)pyrene 500 500 5,600 <400 <380 <380 5,600 <410 1,500 <360
Isophorone NS NS NS <400 <380 <380 <390 <410 <380 <360
Naphthalene 12,000 100,000 500,000 <400 <380 <380 740 <410 <380 <360
Nitrobenzene NS NS NS <400 <380 <380 <390 <410 <380 <360
N-Nitrosodi-n-propylamine NS NS NS <400 <380 <380 <390 <410 <380 <360
N-Nitrosodiphenylamine NS NS NS <400 <380 <380 <390 <410 <380 <360
Pentachlorophenol 800 6,700 6,700 <1,000 <940 <950 <970 <1,000 <960 <900
Phenanthrene 100,000 100,000 500,000 <400 <380 <380 31,000 <410 4,700 <360
Phenol 330 100,000 500,000 <400 <380 <380 <390 <410 <380 <360
Pyrene 100,000 100,000 500,000 <400 <380 <380 35,000 <410 7,400 <360

" 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 guidance

NS = No Standard




Table 3

Metals in Soil (mg/kg-dry)
EPA Method 6010
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-1(0-2) SB-1(57) SB-2(02) SB-2(7-9) SB-3(0-2) SB-3(5-7) SB4(24)
Sample Date UUSCO' RRSCO* CSCO°® 11314 11314 1/15/14 115114 113114 113114 115114
[Aluminum NS NS NS 8,570 6,210 9,210 9,990 NR 7,310 5,250
Antimony NS NS NS <7.05 <7.23 <6.58 <7.13 NR <6.92 <6.38
Arsenic 13 16 16 8.3 5.6 45 <1.19 NR <1.15 <1.06
Barium 350 400 400 243 59 102 68.6 NR 62.9 29.6
Beryllium 7.2 72 590 <0.59 <0.60 <0.55 <0.59 NR <0.58 <0.53
Cadmium 2.5 4.3 9.3 2.73 1.64 2.85 0.94 NR <0.58 0.96
Calcium NS NS NS 8,030 2,970 11,700 3,790 NR 1,910 4,850
Chromium 30 180 1,500 27 13.9 18.8 28 NR 20.9 1.9
Cobalt NS NS NS 7.96 <6.02 8.55 10.4 NR <5.77 5.39
Copper 50 270 270 141 84.9 86.5 22.7 NR 10.1 16.5
Iron NS NS NS 19,800 8,050 17,200 16,300 NR 9,760 10,200
Lead 63 400 1,000 428 51.4 286 3.16 NR 1.72 2.41
Magnesium NS NS NS 4,720 1,310 5,780 4,300 NR 2,110 4,100
Manganese 1,600 2,000 10,000 224 68.7 308 103 NR 62.0 265
Mercury 0.18 0.81 2.8 0.32 <0.24 <0.21 <0.23 NR <0.23 <0.21
Nickel 30 310 310 30.7 8.4 37.4 21.0 NR 13.9 10.1
Potassium NS NS NS 1,400 505 754 1,270 NR 629 832
Selenium 3.9 180 1,500 2.74 1.04 2.09 1.69 NR 0.94 1.24
Silver 2 180 1,500 <117 <1.20 <1.10 <1.19 NR <1.15 <1.06
Sodium NS NS NS 226 101 171 223 NR 137 124
Thallium NS NS NS <117 <1.20 <1.10 <1.19 NR <1.15 <1.06
Vanadium NS NS NS 31.2 17.8 34.5 37.3 NR 24.3 14.5
Zinc 109 10,000 10,000 697 463 236 72.5 NR 4341 131

" 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

NR = No Recovery

NS = No Standard




Table 3 (Continued)

Metals in Soil (mg/kg-dry)

EPA Method 6010

78-02/06 Queens Boulevard

Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-4 (5-7)  SB-5(0-2) SB-5(5.5-7.5) SB-6(0-2) SB-6(55-7.5) SB-7(0-2)  SB-7 (5-7)
Sample Date UUSCO' RRSCO? CSCO* 111514 113114 113114 11314 11314 11314 113114
Aluminum NS NS NS 5,080 10,700 5,950 7,960 6,890 6,920 4,970
Antimony NS NS NS <7.16 <6.73 <6.83 <6.92 <7.35 <6.92 <6.47
Arsenic 13 16 16 2.29 2.87 2.53 3.02 2.11 8.13 <1.08
Barium 350 400 400 43.9 61.0 47.1 83.2 89.0 488 29.1
Beryllium 7.2 72 590 <0.60 <0.56 <0.57 <0.58 <0.61 <0.58 <0.54
Cadmium 25 4.3 9.3 <0.60 0.93 0.64 1.90 <0.61 6.91 <0.54
Calcium NS NS NS 2,690 1,680 1,890 4,630 3,840 5,270 950
Chromium 30 180 1,500 12.3 21.7 16.6 23.8 14.0 27.2 9.04
Cobalt NS NS NS <5.97 7.23 <5.69 7.06 <6.13 <5.77 <5.39
Copper 50 270 270 60.1 21.5 11.6 45.7 23.4 138 2.88
Iron NS NS NS 6,580 15,800 11,000 16,800 8,780 25,200 7,810
Lead 63 400 1,000 32.3 27.5 17.1 215 56.2 1,420 515
Magnesium NS NS NS 1,760 2,380 1,430 4,010 1,410 1,670 1,390
Manganese 1,600 2,000 10,000 89.0 341 85.6 321 85.9 406 60.3
Mercury 0.18 0.81 2.8 <0.24 <0.22 <0.23 <0.22 <0.24 0.91 <0.21
Nickel 30 310 310 8.11 12.4 7.08 13.1 6.9 12.8 5.85
Potassium NS NS NS 530 1,100 326 1,260 341 691 364
Selenium 3.9 180 1,500 0.76 1.61 1.41 1.97 1.32 3.78 0.84
Silver 2 180 1,500 <1.19 <1.12 <1.14 <1.15 <1.23 <1.15 <1.08
Sodium NS NS NS 116 127 127 132 125 100 73.3
Thallium NS NS NS <1.19 <1.12 <1.14 <1.15 <1.23 <1.15 <1.08
Vanadium NS NS NS 135 27.0 19.7 24.6 18.5 28.4 8.51
Zinc 109 10,000 10,000 58.9 47.3 31.7 298 59.4 854 29.4

" 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




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

Table 4

EPA Method 8081/8082

78-02/06 Queens Boulevard

Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-1(0-2') SB-1 (5-7") SB-2 (0-2') SB-2 (7-9') SB-3 (0-2) SB-3 (5-7") SB-4 (2-4')
Sample Date UUSCO' RRSCO? csco’ 113114 1/13/14 1/15/14 1/15/14 1/13/14 113114 1/15/14
4,4°-DDD 3.3 2,600 92,000 <3.9 <4.0 <3.7 <4.0 NR <3.8 <35
4,4-DDE 33 1,800 62,000 <3.9 <4.0 <3.7 <4.0 NR <3.8 <35
4,4-DDT 3.3 1,700 47,000 28 <4.0 9.6 <4.0 NR <3.8 <35
Aldrin 5 19 680 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
alpha-BHC 20 97 3,400 <2.0 <2.1 <1.9 <2.0 NR <2.0 <1.8
alpha-Chlordane 94 4,200 24,000 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
Aroclor 1016 100 1,000 1,000 <39 <40 <37 <40 NR <38 <35
Aroclor 1221 100 1,000 1,000 <79 <81 <74 <80 NR <78 <71
Aroclor 1232 100 1,000 1,000 <39 <40 <37 <40 NR <38 <35
Aroclor 1242 100 1,000 1,000 <39 <40 <37 <40 NR <38 <35
Aroclor 1248 100 1,000 1,000 <39 <40 <37 <40 NR <38 <35
Aroclor 1254 100 1,000 1,000 <39 <40 <37 <40 NR <38 <35
Aroclor 1260 100 1,000 1,000 120 <40 48 <40 NR <38 <35
beta-BHC 36 72 3,000 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
delta-BHC 40 100,000 500,000 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
Dieldrin 5 39 1,400 <3.9 <4.0 <3.7 <4.0 NR <3.8 <35
Endosulfan | 2,400 4,800 200,000 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
Endosulfan Il 2,400 4,800 200,000 <3.9 <4.0 <3.7 <4.0 NR <3.8 <35
Endosulfan sulfate 2,400 4,800 200,000 <3.9 <4.0 <3.7 <4.0 NR <3.8 <35
Endrin 14 2,200 89,000 <3.9 <4.0 <3.7 <4.0 NR <3.8 <35
Endrin aldehyde NS NS NS 10 <4.0 <3.7 <4.0 NR <3.8 <35
Endrin ketone NS NS NS 28 <4.0 3.9 <4.0 NR <3.8 <35
gamma-BHC 100 280 9,200 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
gamma-Chlordane NS NS NS <2.0 <2.1 <1.9 <2.0 NR <2.0 <1.8
Heptachlor 42 420 15,000 <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
Heptachlor epoxide NS NS NS <2.0 <21 <1.9 <2.0 NR <2.0 <1.8
Methoxychlor NS NS NS <20 <21 <19 <20 NR <20 <18
Toxaphene NS NS NS <200 <210 <190 <200 NR <200 <180

Bolded values signify detection above method detection limit
Highlighted values signify exceedance of regulatory standard

NR = No Recovery
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




Table 4 (Continued)

PCBs and Pesticides in Soil (ug/kg-dry)
EPA Method 8081/8082
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID Standard SB-4 (5-7") SB-5 (0-2') SB-5(5.5-7.5") SB-6(0-2') SB-6(5.5-7.5") SB-7(0-2) SB-7 (5-7)
Sample Date UUSCO' RRSCO* csco’ 1/15/14 113114 113114 113114 1/13/14 113114 113114
4,4"-DDD 3.3 2,600 92,000 <4.0 <3.8 <3.8 <3.8 <41 <3.8 <3.6
4,4"-DDE 3.3 1,800 62,000 <4.0 <3.8 <3.8 4.7 <41 23 <3.6
4,4’-DDT 3.3 1,700 47,000 <4.0 <3.8 <3.8 58 <41 39 <3.6
Aldrin 5 19 680 <2.0 <1.9 <2.0 <2.0 <21 <2.0 <1.8
alpha-BHC 20 97 3,400 <2.0 <1.9 <2.0 <2.0 <21 <2.0 <1.8
alpha-Chlordane 94 4,200 24,000 <2.0 <1.9 <2.0 <2.0 <21 75 <1.8
Aroclor 1016 100 1,000 1,000 <40 <38 <38 <38 <41 <38 <36
Aroclor 1221 100 1,000 1,000 <80 <76 <77 <78 <82 <78 <73
Aroclor 1232 100 1,000 1,000 <40 <38 <38 <38 <41 <38 <36
Aroclor 1242 100 1,000 1,000 <40 <38 <38 <38 <41 <38 <36
Aroclor 1248 100 1,000 1,000 <40 <38 <38 <38 <41 <38 <36
Aroclor 1254 100 1,000 1,000 <40 <38 <38 <38 <41 <38 <36
Aroclor 1260 100 1,000 1,000 <40 <38 <38 96 <41 65 <36
beta-BHC 36 72 3,000 <2.0 <1.9 <2.0 <2.0 <21 <2.0 <1.8
delta-BHC 40 100,000 500,000 <2.0 <1.9 <2.0 <2.0 <2.1 <2.0 <1.8
Dieldrin 5 39 1,400 <4.0 <3.8 <3.8 <3.8 <4.1 <3.8 <3.6
Endosulfan | 2,400 4,800 200,000 <2.0 <1.9 <2.0 <2.0 <2.1 <2.0 <1.8
Endosulfan Il 2,400 4,800 200,000 <4.0 <3.8 <3.8 <3.8 <4.1 <3.8 <3.6
Endosulfan sulfate 2,400 4,800 200,000 <4.0 <3.8 <3.8 <38 <41 <3.8 <3.6
Endrin 14 2,200 89,000 <4.0 <3.8 <3.8 <3.8 <41 <3.8 <3.6
Endrin aldehyde NS NS NS <4.0 <3.8 <3.8 23 <41 16 <3.6
Endrin ketone NS NS NS <4.0 <3.8 <3.8 80 <41 22 <3.6
gamma-BHC 100 280 9,200 <2.0 <1.9 <2.0 <2.0 <21 <2.0 <1.8
gamma-Chlordane NS NS NS <2.0 <1.9 <2.0 <20 <21 39 <1.8
Heptachlor 42 420 15,000 <2.0 <1.9 <2.0 <2.0 <21 <2.0 <1.8
Heptachlor epoxide NS NS NS <2.0 <1.9 <2.0 <2.0 <21 <2.0 <1.8
Methoxychlor NS NS NS <20 <19 <20 <20 <21 <20 <18
Toxaphene NS NS NS <200 <190 <200 <200 <210 <200 <180

" 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

NS = No Standard




Table 5

Volatile Organic Compounds in Groundwater (ug/l)

EPA Method 8260
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID . TW-1 TW-2 TW-3
Sample Date Standard 1/16/14 1/16/14 1/16/14
1,1,1-Trichloroethane 5 <10 <10 <10
1,1,2,2-Tetrachloroethane 0.2 <10 <10 <10
1,1,2-Trichloro-1,2,2-trifluoroethane NS <10 <10 <10
1,1,2-Trichloroethane 1 <10 <10 <10
1,1-Dichloroethane 5 <10 <10 <10
1,1-Dichloroethene 0.7 <10 <10 <10
1,2,4-Trichlorobenzene 5 <10 <10 <10
1,2-Dibromo-3-chloropropane 0.04 <10 <10 <10
1,2-Dibromoethane NS <10 <10 <10
1,2-Dichlorobenzene 2 <10 <10 <10
1,2-Dichloroethane 0.6 <10 <10 <10
1,2-Dichloropropane 1 <10 <10 <10
1,3-Dichlorobenzene 3 <10 <10 <10
1,4-Dichlorobenzene 3 <10 <10 <10
2-Butanone 50 <10 <10 <10
2-Hexanone 50 <10 <10 <10
4-Methyl-2-pentanone NS <10 <10 <10
Acetone 50 1 61 <10
Benzene 0.7 <10 <10 <10
Bromodichloromethane 50 <10 <10 <10
Bromoform 50 <10 <10 <10
Bromomethane 5 <10 <10 <10
Carbon disulfide NS <10 <10 <10
Carbon tetrachloride 5 <10 <10 <10
Chlorobenzene 5 <10 <10 <10
Chloroethane 5 <10 <10 <10
Chloroform 7 <10 <10 <10
Chloromethane NS <10 <10 <10
cis-1,2-Dichloroethene 5 <10 <10 <10
cis-1,3-Dichloropropene 0.4 <10 <10 <10
Cyclohexane NS <10 <10 <10
Dibromochloromethane 50 <10 <10 <10
Dichlorodifluoromethane 5 <10 <10 <10
Ethylbenzene 5 <10 <10 <10
Isopropylbenzene 5 <10 <10 <10
Methyl Acetate NS <10 <10 <10
Methyl tert-butyl ether 10 <10 <10 <10
Methylcyclohexane NS <10 <10 <10
Methylene chloride 5 <10 <10 <10
Styrene 50 <10 <10 <10
Tetrachloroethene 5 <10 <10 <10
Toluene 5 <10 <10 <10
trans-1,2-Dichloroethene 5 <10 <10 <10
trans-1,3-Dichloropropene NS <10 <10 <10
Trichloroethene 5 <10 <10 <10
Trichlorofluoromethane 5 <10 <10 <10
Vinyl chloride 2 <10 <10 <10
Xylene (total) 15 <10 <10 <10

' NYS DEC TOGS 1.1.1, June, 1998
Bolded values signify detection above method detection limit
Highlighted values signify exceedance of regulatory guidance

NS = No Standard




Table 6

Semi Volatile Organic Compounds in Groundwater (ug/l)
EPA Method 8270
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID : TW-1 TW-2 TW-3
Sample Date Standard 1116114 1/16/14 1/16/14
1,1"-Biphenyl 5 <10 <10 <10
2,2"-oxybis(1-chloropropane) NS <10 <10 <10
2,4,5-Trichlorophenol NS <25 <25 <25
2,4,6-Trichlorophenol NS <10 <10 <10
2,4-Dichlorophenol 0.3 <10 <10 <10
2,4-Dimethylphenol 50 <10 <10 <10
2,4-Dinitrophenol 10 <25 <25 <25
2,4-Dinitrotoluene 5 <10 <10 <10
2,6-Dinitrotoluene 0.07 <10 <10 <10
2-Chloronaphthalene 10 <10 <10 <10
2-Chlorophenol NS <10 <10 <10
2-Methylnaphthalene 42 <10 <10 <10
2-Methylphenol NS <10 <10 <10
2-Nitroaniline 5 <25 <25 <25
2-Nitrophenol NS <10 <10 <10
3,3"-Dichlorobenzidine 5 <10 <10 <10
3-Nitroaniline 5 <25 <25 <25
4,6-Dinitro-2-methylphenol NS <25 <25 <25
4-Bromophenyl-phenylether NS <10 <10 <10
4-Chloro-3-methylphenol NS <10 <10 <10
4-Chloroaniline 5 <10 <10 <10
4-Chlorophenyl phenyl ether NS <10 <10 <10
4-Methylphenol NS <10 <10 <10
4-Nitroaniline 5 <25 <25 <25
4-Nitrophenol NS <25 <25 <25
[Acenaphthene 20 <10 <10 <10
Acenaphthylene NS <10 <10 <10
[Acetophenone NS <10 <10 <10
[Anthracene 50 <10 <10 <10
Atrazine 7.5 <10 <10 <10
Benzaldehyde NS <10 <10 <10
Benzo(a)anthracene NS <10 <10 <10
Benzo(a)pyrene NS <10 <10 <10
Benzo(b)fluoranthene 0.002 <10 <10 <10
Benzo(g,h,i)perylene NS <10 <10 <10
Benzo(k)fluoranthene 0.002 <10 <10 <10
Bis(2-chloroethoxy)methane 5 <10 <10 <10
Bis(2-chloroethyl)ether 1 <10 <10 <10
Bis(2-ethylhexyl)phthalate 5 <10 <10 <10
Butyl benzyl phthalate NS <10 <10 <10
Caprolactam NS <10 <10 <10
Carbazole NS <10 <10 <10
Chrysene 0.002 <10 <10 <10
Dibenzo(a,h)anthracene NS <10 <10 <10
Dibenzofuran NS <10 <10 <10
Diethyl phthalate 50 <10 <10 <10
Dimethyl phthalate 50 <10 <10 <10
Di-n-butyl phthalate 50 <10 <10 <10
Di-n-octyl phthalate 50 <10 <10 <10
Fluoranthene 50 <10 <10 <10
Fluorene 50 <10 <10 <10
Hexachlorobenzene 0.04 <10 <10 <10
Hexachlorobutadiene 0.5 <10 <10 <10
Hexachlorocyclopentadiene 5 <10 <10 <10
Hexachloroethane 5 <10 <10 <10
Indeno(1,2,3-c,d)pyrene 0.002 <10 <10 <10
Isophorone 50 <10 <10 <10
Naphthalene 10 <10 <10 <10
Nitrobenzene 0.4 <10 <10 <10
N-Nitrosodi-n-propylamine NS <10 <10 <10
N-Nitrosodiphenylamine 50 <10 <10 <10
Pentachlorophenol NS <25 <25 <25
Phenanthrene 50 <10 <10 <10
Phenol NS <10 <10 <10
Pyrene 50 <10 <10 <10

' NYS DEC TOGS 1.1.1, June, 1998

Bolded values signify detection above method detection limit
Highlighted values signify exceedance of regulatory guidance
NS = No Standard




Table 7

Total and Dissolved Metals in Groundwater (ug/l)
EPA Method 6010 and 7471
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID ; TW-1 TW-2 TW-3
Sample Date Standard 1/16/14 1/16/14 1/16/14
Total
Aluminum 100 78.2 8.95 9.71
Antimony 3 <60.0 <60.0 <60.0
Arsenic 50 16.1 <10.0 15.2
Barium 1,000 0.88 0.21 <0.20
Beryllium 3 <5.00 <5.00 <5.00
Cadmium 5 <5.00 <5.00 <5.00
Calcium NS 140 124 147
Chromium 50 0.31 0.03 0.03
Cobalt 5 0.07 <0.05 <0.05
Copper 200 0.25 0.03 0.04
Iron 300 141 18.6 21.6
Lead 50 295 431 37.2
Magnesium 35,000 51.7 31.2 44.6
Manganese 300 1.22 1.03 0.48
Mercury 0.7 0.5 <0.2 <0.2
Nickel 100 0.13 <0.04 <0.04
Potassium NS 25.9 5.6 6.1
Selenium 10 25.7 <10.0 12.7
Silver NS <0.01 <0.01 <0.01
Sodium 20,000 17.4 51.2 51.4
Thallium 8 <10.0 <10.0 <10.0
VVanadium 14 0.30 <0.05 <0.05
Zinc 66 0.85 0.14 0.21
Dissolved
Aluminum 100 <0.20 <0.20 <0.20
Antimony 3 <60.0 <60.0 <60.0
Arsenic 50 <10.0 <10.0 <10.0
Barium 1,000 <0.20 <0.20 <0.20
Beryllium 3 <5.00 <5.00 <5.00
Cadmium 5 <5.00 <5.00 <5.00
Calcium NS 113 125 139
Chromium 50 <0.01 <0.01 <0.01
Cobalt 5 <0.05 <0.05 <0.05
Copper 200 <0.02 <0.02 <0.02
Iron 300 <0.10 <0.10 <0.10
Lead 50 8.91 7.97 6.38
Magnesium 35,000 24.6 26.0 36.6
Manganese 300 0.19 0.87 0.19
Mercury 0.7 <0.20 <0.20 <0.20
Nickel 100 <0.04 <0.04 <0.04
Potassium NS 15.1 <5.00 <5.00
Selenium 10 7.84 7.34 10.2
Silver NS <0.01 <0.01 <0.01
Sodium 20,000 211 54.0 63.9
Thallium 8 <10.0 <10.0 <10.0
VVanadium 14 <0.05 <0.05 <0.05
Zinc 66 0.030 0.03 0.04

' NYS DEC TOGS 1.1.1, June, 1998

Bolded values signify detection above method detection limit

Highlighted values signify exceedance of regulatory guidance in dissolved samples
NS = No Standard




Volatile Organic Compounds in Sub-Slab Vapor (ug/m3)

Table 8

EPA Method TO-15
78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Sample ID NYSDOH SV-1 SV-2 SV-3 Sv-4
Sample Date Guideline ' 1/16/14 1/16/14 1/16/14 1/16/14
1,1,1-Trichloroethane NS <1.09 <5.46 <1.09 <1.09
1,1,2,2-Tetrachloroethane NS <1.37 <6.87 <1.37 <1.37
1,1,2-Trichloro-1,2,2-trifluoroethane NS <0.77 <3.83 <0.77 <0.77
1,1,2-Trichloroethane NS <1.09 <5.46 <1.09 <1.09
1,1-Dichloroethane NS <0.81 <4.05 <0.81 <0.81
1,1-Dichloroethene NS <0.79 <3.96 <0.79 <0.79
1,2,4-Trichlorobenzene NS <1.48 <7.42 <1.48 <1.48
1,2,4-Trimethylbenzene NS 1.62 22.90 2.61 14.0
1,2-Dibromoethane NS <1.54 <7.69 <1.54 <1.54
1,2-Dichlorobenzene NS <1.20 <6.01 <1.20 <1.20
1,2-Dichloroethane NS <0.81 <4.05 <0.81 <0.81
1,2-Dichloroethene (cis) NS <0.79 <3.96 <0.79 <0.79
1,2-Dichloroethene (trans) NS <0.79 <3.96 1.19 <0.79
1,2-Dichloropropane NS <0.92 <4.62 <0.92 <0.92
1,2-Dichlorotetrafluoroethane NS <1.40 <6.99 <1.40 <1.40
1,3,5-Trimethylbenzene NS <0.98 231 1.43 12.7
1,3-Butadiene NS <0.44 <2.21 <0.44 <0.44
1,3-Dichlorobenzene NS <1.20 <6.01 <1.20 <1.20
1,3-Dichloropropene (cis) NS <0.91 <4.54 <0.91 <0.91
1,3-Dichloropropene (trans) NS <0.91 <4.54 <0.91 <0.91
1,3-Hexachlorobutadiene NS <2.13 <10.7 <2.13 <2.13
1,4-Dichlorobenzene NS <1.20 <6.01 <1.20 <1.20
1,4-Dioxane NS <0.72 <3.60 <0.72 <0.72
2,2,4-Trimethylpentane NS 5.75 116 8.92 45.2
4-Ethyltoluene NS <0.98 <4.92 <0.98 3.88
Acetone NS 68.7 173 722 634
Benzene NS 1.57 <3.19 4.57 12.7
Bromodichloromethane NS <1.34 <6.70 <1.34 <1.34
Bromoform NS <2.07 <10.3 <2.07 <2.07
Bromomethane NS <0.78 <3.89 <0.78 <0.78
Carbon disulfide NS <0.62 <3.11 218 1.28
Carbon tetrachloride NS <1.26 <6.29 214 3.96
Chlorobenzene NS <0.92 <4.60 <0.92 <0.92
Chloroethane NS <0.53 <2.64 <0.53 <0.53
Chloroform NS <0.98 <4.88 <0.98 1.7
Chloromethane NS 1.26 <2.07 1.40 <0.41
Cyclohexane NS 1.31 20.5 3.24 25.6
Dibromochloromethane NS <1.70 <8.52 <1.70 <1.70
Dichlorodifluoromethane NS 2.57 <4.94 <0.99 <0.99
Ethanol NS 28.4 323 101 290
Ethyl acetate NS <0.72 <3.60 <0.72 <0.72
Ethylbenzene NS <0.87 <4.34 217 215
Isopropanol NS 4.64 53.5 5.53 14.3
Methyl butyl ketone NS <0.82 <4.10 <0.82 31.4
Methyl ethyl ketone NS 1.62 6.19 64.0 828
Methyl isobutyl ketone NS <0.82 <4.10 3.61 108
Methyl tert-butyl ether NS <0.72 <3.61 1.08 10.9
Methylene chloride 60 3.53 5.63 1.1 3.07
n-Heptane NS 217 39.3 6.84 50.5
n-Hexane NS 3.67 62.0 13.3 23.7
Propylene NS 2.81 5.9 28.5 6.90
Styrene NS <0.85 <4.26 <0.85 0.89
tert-Butyl Alcohol NS 3.61 6.67 25.2 12.3
Tetrachloroethene 100 <1.36 <6.78 1.63 47.7
Tetrahydrofuran NS <0.59 <2.95 8.76 129
Toluene NS 5.01 17.7 14.3 113
Trichloroethene 5 <1.07 <5.37 <1.07 <1.07
Trichlorofluoromethane NS 1.35 <5.62 1.6 <1.12
Vinyl acetate NS 7.32 102 14.8 <0.70
inyl bromide NS <0.87 <4.37 <0.87 <0.87
inyl chloride NS <0.51 <2.56 <0.51 <0.51
Xylenes (m&p) NS 3.47 34.7 8.38 53.6
Xylenes (0) NS 1.39 21.1 3.39 20.6

Bolded values signify detection above method detection limit
Highlighted values signify exceedances of guidance values

NS = No Standard

' Table 3.1. NYSDOH "Final Guidance for Evaluatina Soil Vapor Intrusion in the State of New York". October 2006.




Table 9
Calculated Groundwater Elevation (ft.)

78-02/06 Queens Boulevard
Elmhurst, NY

ACT Project No.: 7581-ELNY

Date Sampled Monitoring Well ID Casing Elevation Depth to water Groundwater Elevation

1/16/14 TW-1 21.79 7.66 14.13
1/16/14 TW-2 21.16 7.24 13.92
1/16/14 TW-3 20.86 7.18 13.68

Top of casing elevations were surveyed to an arbitrary elevation of 20 feet.
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APPENDIX 2
CITIZEN PARTICIPATION PLAN

The NYC Office of Environmental Remediation and Times Development Inc. 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, Times Development Inc. 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, Amanda Duchesne, 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
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manager. If you would like to be added to the Project Contact List, contact NYC OER at (212)
788-8841 or by email at brownfields@cityhall.nyc.gov.

Repositories A document repository is maintained online. Internet access to view OER’s
document repositories is available at public libraries. This document repository is intended to
house, for community review, all principal documents generated during the cleanup program
including Remedial Investigation plans and reports, Remedial Action work plans and reports,
and all public notices and fact sheets produced during the lifetime of the remedial project. The

library nearest the Site is:

Queens Library at Lefrak City

98-30 57" Avenue, Corona, NY 11368
718-592-7677

Hours

Monday: 9:00-8:00
Tuesday: 1:00-6:00
Wednesday: 10:00-6:00
Thursday: 12:00-8:00
Friday: 10:00-6:00

Saturday and 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.

Identify Issues of Public Concern Times Development Inc. is required to identify
whether there are specific issues of concern to stakeholders proximate to the project site. Such
issues include but are not limited to interests of Environmental Justice communities. This section
should list any site-specific issues of public concern and the method that they will be used
resolved them. If needed, contact OER for additional guidance on how to identify issues of

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

has been completed.

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

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

Work Plan.

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

OER upon request.
* Public Notice announcing the approval of the RAWP and the start of remediation

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

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

* Public Notice announcing the completion of remediation, designation of

Institutional and Engineering Controls and issuance of the Notice of Completion
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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 3
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.

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.

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.

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.
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Stormwater Retention Stormwater retention improves water quality by lowering the
rate of combined stormwater and sewer discharges to NYC’s sewage treatment plants during

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

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.

Paperless Brownfield Cleanup Program Times Development Inc. 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  Times Development Inc. is
participating in OER’s low-energy project management program. Under this program, whenever
possible, meetings are held wusing remote communication technologies, such as
videoconferencing and teleconferencing to reduce energy consumption and traffic congestion

associated with personal transportation.

Trees and Plantings Trees and other plantings provide habitat and add to NYC’s
environmental quality in a wide variety of ways. Native plant species and native habitat provide

optimal support to local fauna, promote local biodiversity, and require less maintenance.
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APPENDIX 4
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
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be used. Queuing of trucks will be performed on-Site, when possible in order to minimize off

Site disturbance. Off-Site queuing will be minimized.

Outbound truck transport routes are shown in Figure 10. 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 Queens, 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 (SCOs)
established in this plan may be reused on-Site. The SCOs for on-Site reuse are Track 1
Unrestricted Use SCOs or Track 2 Restricted/Restricted Residential/Commercial/Industrial as
modified by the Track 4 Site-Specific SCOs listed Section 4.2. ‘Reuse on-Site’ means material
that is excavated during the remedy or development, does not leave the property, and is relocated
within the same property and on comparable soil/fill material, and addressed pursuant to the
NYC VCP agreement subject to Engineering and Institutional Controls. The PE/QEP will ensure
that reused materials are segregated from other materials to be exported from the Site and that
procedures defined for material reuse in this RAWP are followed. No reused materials are

anticipated as part of the property development.

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

associated documentation will be presented in the RAR.

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

the Site Management Plan.
1.9 IMPORT OF BACKFILL SOIL FROM OFF-SITE SOURCES

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

listed in Section 4.2.

A process will be established to evaluate sources of backfill and cover soil to be imported to
the Site, and will include an examination of source location, current and historical use(s), and
any applicable documentation. Material from industrial sites, spill sites, environmental

remediation sites or other potentially contaminated sites will not be imported to the Site.

The following potential sources may be used pending attainment of backfill and cover soil

quality objectives:

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

laws and regulations;

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

applicable laws and regulations;

* C(lean 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
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that an inspection was performed on the source, chemical sampling results, frequency of testing,

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

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

follows:

* Trucks with imported fill material will be in compliance with applicable laws and

regulations and will enter the Site at designated locations;

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

inspected for evidence of contamination; and

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

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

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

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

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

material is not acceptable for, and will not be used as cover material.
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
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of Environmental Protection (NYC DEP). The NYC DEP regulates discharges to the New York
City sewers under Title 15, Rules of the City of New York Chapter 19. Discharge to the New
York City sewer system will require an authorization and sampling data demonstrating that the
groundwater meets the City’s discharge criteria. The dewatering fluid will be pretreated as
necessary to meet the NYC DEP discharge criteria. If discharge to the City sewer system is not
appropriate, the dewatering fluids will be managed by transportation and disposal at an off-Site

treatment facility.

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

Environmental Conservation.
1.11 STORMWATER POLLUTION PREVENTION

Applicable laws and regulations pertaining to stormwater pollution prevention will be
addressed during the remedial program. Erosion and sediment control measures identified in this
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
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during on-Site remedial excavation or development-related excavation, sampling will be
performed on contaminated source material and surrounding soils and reported to OER.
Chemical analytical testing will be performed for TAL metals, TCL volatiles and semi-volatiles,

TCL pesticides and PCBs, as appropriate.

1.13 ODOR, DUST, AND NUISANCE CONTROL
Odor Control

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

odorants in spray or misting systems.

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

responsibility of the PE/QEP’s certifying the Remedial Action Report.
Dust Control
Dust management during invasive on-Site work will include, at a minimum:

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

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

Other Nuisances

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

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

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

program, as necessary, to prevent nuisances.
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APPENDIX 5
CONSTRUCTION HEALTH AND SAFETY PLAN
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1.0 INTRODUCTION

The construction of an 11-story mixed use building is being proposed at the property located at
78-02/06 Queens Boulevard, Elmhurst, New York (“the Site”). This Construction Health and Safety
Plan (CHASP) has been prepared to identify site-specific health and safety procedures to be followed
by on-site contractors during remedial activities at the site. All activities performed under this
CHASP are targeted to comply with Occupational Safety and Health Administration (OSHA)
Regulations 29 CFR Part 1910, et seq.

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

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

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

removed from the worksite.

1.2 Site Description

The Site is located at 78-02/06 Queens Boulevard, Elmhurst in the western section in Queens,
New York and is identified as Block 2453 and Lots 42 and 44 on the New York City Tax Map.
Figure 1 shows the Site location. The Site is 10,325-square feet and is bounded by Hillyer Street,
with one-story commercial buildings to the west, a one-story automotive repair shop to the south,

a vacant seven-story hotel to the east, and Queens Boulevard with commerical buildings to the
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north. A map of the site boundary is shown in Figure 2. Currently, the Site is a vacant dirt and

gravel lot.

1.3 Environmental Concerns

Advanced Cleanup Technologies (ACT) completed a Phase I Environmental Site Assessment

On January 2™, 2014. The Phase I identified the following recognized environmental conditions:

. Historical industrial use of the subject property;
. Historical industrial use of the adjacent property to the south:
. An open petroleum spill at the adjacent property to the south.

A Remedial Investigation Report was prepared by Advanced Cleanup Technologies and
was dated January 2015. Soil/fill samples collected during the RI were compared to NYSDEC Part
375-6.8 Unrestricted Use (Track 1) and Restricted Residential Use (Track 2) Soil Cleanup
Objectives (SCOs). Soil sampling showed that no VOCs except for acetone (max 150 pg/kg) was
detected above Track 1 SCOs. Two pesticides including 4,4’-DDT (max of 58 pg/kg), and 4,4°-
DDE (max of 4.7 ng/kg) and one PCB, Aroclor 1260 (max of 120 ug/kg) were detected above
their respective Track 1 SCOs. A total of 7 SVOCs were detected above their respective Restricted
Residential SCOs in the shallow soil samples. Benzo(a)pyrene (max of 15,000 pg/kg),
indeno(1,2,3-c,d)pyrene (max of 5,600 pg/kg) benzo(a)anthracence (max of 19,000 pg/kg),
benzo(b)fluoranthene (max of 18,000 pg/kg), dibenzo(a,h)anthracene (max of 2,300 pg/kg),
chrysene (max of 19,000 pg/kg), benzo(k)fluoranthene (max of 5,300 pg/kg). Metals including
barium (max of 488 ug/kg), cadmium (max of 2.85 pg/kg), copper (max of 141 pg/kg), mercury
(max of 0.32 pg/kg), nickel (max of 37.4 pg/kg), zinc (max of 854 pg/kg) and lead (max of 1,420
ug/kg) exceeded their respective Unrestricted Use SCOs. And of these metals, barium, cadmium,
mercury and lead also exceeded Restricted Residential Use SCOs. The majority of soil

contamination is restricted to shallow soils and is indicative of historic fill materials.

Groundwater samples collected during the RI were compared to NYSDEC 6NYCRR Part
703.5 Groundwater Quality Standards (GQS). Groundwater sampling showed that no SVOCs

were detected above laboratory method detection limits. One VOC, acetone was detected above
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it’s GQS with a concentration of 61 pg/L. Several metals were identified in the groundwater

samples and only selenium (max of 10.2 pg/L) exceeded its GQS in the filtered groundwater.

Soil vapor samples collected during the RI were compared to the compounds listed in

Table 3.1 Air Guideline Values Derived by the NYSDOH located in the New York State
Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor Intrusion. All of the
detected compounds were below their respective guidance values. Soil vapor samples collected
during the subsurface investigation showed all four samples contained low levels of petroleum and
chlorinated VOCs. Several low level concentrations were detected for petroleum related and
chlorinated VOCs. Petroleum related compounds (BTEX were detected at a maximum
concentrations of 221 pg/m’. Most compounds were detected at less than 20 ug/m’. Highest
levels were detected for acetone (maximum of 722 pg/m’) and ethanol (maximum of 290 pg/m’).

The chlorinated VOC, Tetrachloroethylene (PCE) was identified in two of the four soil vapor
samples at a maximum concentration of 47.7 ug/m’. Carbon Tetrachloride was detected in the
same two soil vapor samples at a maximum concentration of 3.96 pg/m’. 1,1,1-Trchloroethane
(TCA) and Trichloroethylene (TCE) were not detected in any soil vapor samples. PCE

concentrations were below the monitoring and mitigation levels detected by NYSDOH matrix.

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
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CHASTP is properly implemented and that ACT and its subcontractors adhere to all OSHA regulations
and other established industry health and safety practices.

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

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

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

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

presented below:

Title Name Telephone Number
Site Supervisor Tim Young 516-640-2947 (Mobile)
ACT

Project Manager Theresa Burkard 516-417-7660 (Mobile)
ACT

Health and Safety Officer ~ Yisong Yang 718-508-2970 (Mobile)
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: 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
4
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supplied air respirator with escape SCBA and a totally-encapsulating chemical-
protective suit.

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

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

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

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

PPE shall be selected in accordance with the site air monitoring program (Section 5.3), OSHA
29 CFR 1910.120(c), (g), and 1910.132. Protective equipment shall be NIOSH-approved and
respiratory protection shall conform to OSHA 29 CFR Part 1910.133 and 1910.134 specifications;
head protection shall conform to 1910.135; eye and face protection shall conform to 1910.133; and
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.
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All Site workers will be required to participate in a comprehensive PPE program. The PPE
program will consist of daily “Tailgate” Health and Safety meetings, proper inspection, donning, use,
maintenance, storage and decontamination of protective clothing and equipment, use of protective

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

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

protection will be recorded in the dedicated site logbook along with the rationale for the changes.
4.0 HAZARD EVALUATION

4.1 Chemical Exposure

A list of chemicals including VOCs, 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
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Heat rash results from continuous exposure to heat, humid air, and chafing clothes. Heat rash

is uncomfortable and decreases the ability to tolerate heat.

Heat Cramps

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

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

Heat Exhaustion

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

Heat Stroke

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

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

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

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

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

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

D. Rotate workers utilizing protective clothing during hot weather.
7
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E. Establish a work regime that will provide adequate rest periods, with personnel

working in shifts.

4.2.2 Cold Exposure Hazards

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

moisture resistant outerwear is recommended to be worn.

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

remainder of the clothing loosened to permit sweat evaporation.

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

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.
8
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. All gasoline and diesel-driven engines requiring refueling must be shut down and
allowed to cool prior to filling.

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

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

flammable liquids.

4.4 Operation of Heavy Equipment

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

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

5.0 MANAGEMENT AND PLANNING

5.1 General Site Control

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

as required at all times.

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)
9
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and Dust Control Methods (Section 5.3).

5.2 Health and Safety Communication

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

following hand signals will be used.

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

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

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

future improvement.

5.3 Air Monitoring

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

suspected contaminants that may be encountered during on-site field activities.

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.

10
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5.3.1 Community Air Monitoring

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

as follows:

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

. VOCs will be monitored at the downwind perimeter of the work area daily at 2
hour intervals. If ambient air concentrations of total organic vapors at the
downwind perimeter of the work area exceeds 5 parts per million (ppm) above
background, work activities will be halted and monitoring continued. If the total
organic vapor level readily decreases (per instantaneous readings) below 5 ppm
over background, work activities will resume with continued monitoring.

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

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

activities will be shutdown.

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

11
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2020 PID. Continuous air monitoring will be performed in the following manner:

. Volatile organic compounds will be monitored inside the work area of construction
and health and safety personnel on a continuous basis. The PID will be
programmed to calculate 15-minute running average concentrations. If ambient air
concentrations of total organic vapors inside the work area exceed 5 ppm above
background, work activities will be halted and monitoring continued. If the total
organic vapor level readily decreases (per instantaneous readings) below 5 ppm
over background, work activities will resume with continued monitoring.

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

than 20 feet, is below 5 ppm over background for the 15 minute average.

5.4 Dust Control

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

the property to control any fugitive migration of dust.

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
12
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dry absorbent material will be available to site personnel to facilitate the immediate recovery of

the spilled material.

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

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

5.6 Decontamination Procedures

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

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

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

disposal.

5.7 Soil Disposal

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

and disposal in accordance with all NYSDEC Regulations is arranged.

6.0 EMERGENCY MEDICAL CARE AND PROCEDURES

If a personnel accident occurs on-site requiring emergency care, immediate care will be
13
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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

Elmhurst Hospital Center: (718) 334-4000
Police Department: 911

Poison Control Center: (516) 542-2323

The nearest emergency medical facility is the Elmhurst Hospital Center, 79-01 Broadway,
Elmhurst, New York, which is located 1.2 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:

e Head east on Queens Boulevard toward 51* Avenue;
¢ Slight left to stay on Queens Boulevard;
*  Turn left onto Broadway;

*  Elmhurst Hospital Center is located on the Right.

OSHA approved First Aid Kits will be maintained on-Site along with a First Aid blanket for
treating shock, and will be readily accessible to all workers if an emergency occurs. The emergency
signal for evacuation of personnel from the Site will be three (3) long blasts of a vehicle horn with the
off-site rallying point designated as the corner of 35th Street and 8th Avenue. If in the event of a fire,
explosion or other life-threatening incident on-site, the emergency signal above will be sounded and
all personnel will evacuate the Site. The appropriate New York City emergency personnel (fire,

police, etc.) will be immediately notified.

All injuries, no matter how slight, will be reported to the site safety supervisor immediately.

14
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The Site Supervisor will complete an accident report for all incidents. Some injuries, such as severe
lacerations or burns, may require immediate treatment. Unless required due to immediate danger,
seriously injured persons should not be moved without direction from attending medical personnel.
The Site Supervisor will record occupational injuries and illnesses within 48 hours of occurrence, as

required by statute.

15
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TABLE 1
NIOSH Exposure Limits (mg/m®)’

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

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




Figure 1

Hospital Route
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Appendix A

Chemical Safety Cards



ICSC:NENGO015 International Chemical Safety Cards (WHO/IPCS/IL..

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

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
CegHg

Molecular mass: 78.1

Hational Institute for
Dtcupamnar Sadety and Health

1 1
_J

{ TYPES OF |
HAZARD/

| EXPOSURE _ SYMPTOMS

ACUTE HAZARDS/

; PREVENTION

FIRST AID/
FIRE FIGHTING

‘ FIRE nghly ﬂammable

NO opén flames, NO sparks, and
‘NO smoklng

[ Powder- AFFF foam, carbon
-.dmxlde -

il B F\fﬁipmmfalr mlxtures are
| lexplosive. Risk of fire and

EXPLOSION |

%Closed system, vent1]at10n, B
iexplosion-proof electrical

jexplosion: see Chemical Dangers. !equlpmcntandhghtm,, DoNOT

use compressed air for filling,
;dlscharvmg. or hardling. Use
mon-sparking handtools. Prevent
butid-up of electrostatic charges

i(e.g., by grounding}.

iIn case of ﬁre— keep drums etc
|cool by spraying with water.

|

i

|
' EXPOSURE B

IAVOID ALL CONTACT!

iDIzzmess Drowsmess

*IN] TION {breath. Convulsions.

{Unconsciousness.

fHeadache. Nausea. Shortness of

]Ventllauon, lncal exhaust, or
ibreathing protection.

lFresh air, rest. Refer for medmal
latiention.

~MAY BE ABSORBED! Dry

skin. [Protective gloves. Protective

{Remove contarminaled clothes. J

SKIN Redness. Pain. (Further see clothing. Rinse skin with plenty of water or
inhalation). |shower. Refer for medical

T N, i il e o RN
L |Redness Pain. Face shield, or eye protection in  |First rinse with plenty of waier

! «EYES ; combination with breathing for several minutes (remove

| | protection. contact lenses if easily possible),
- | . 7 - ~ |then take to a doctor.
: iAbdominal pairn. Sore throat. Do not eat, drink, or smoke duringi|Rinse mouth. Do NOT mduce

: -INGESTION {Vomiting, {Further see work. | vomiting. Refer for medical

r - . InhaIanon) e | | - o = iattention. -

: SPILLAGE DISPOSAL STORAGE !PACKAG]'NG & LABELLING

lof3
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ICSC:NENGO0015 Imternational Chermical Safety Cards (WHQ/IPCS/IL... ]mp:ffwww.cdc.govlnlosW1pcsmng’neng0

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

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

‘containers as far as possible. Absorb Note: E

jremaining liquid in sand or inert | F symbol

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

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

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

‘Personal protection: complete : UN Hazard Class: 3

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

: SEE IMPORTANT INFORMATION ON BACK e

Prepared m the context of cocperation berween the International Programme on Chermcal Safety & the

i - . ion have
'TICSC: 0015 Commission of the European Communitics (C) [PCS CEC 1994, No modificatons 0 the International version
g been made except to add the OSHA PELs, NIOSH RELs and NIOSH TDLH velues.

International Chemical Safety Cards

ICSC: 0015

BENZENE

ROUTES OF EXPOSURE:

' PHYSICAL STATE; APPEARANCE: . -
I COLOURLESS LIQUID , WITH The substance can be absorbed into the body by
CHARACTERISTIC ODOUR. inhalation through the skin and by ingesuon
M
PHYSICAL DANGERS: INHALATION RISK: )
P The vapowr is heavier than air and may travel A harmful contamination of the air can fl‘)t?n
along the ground; distant ignition possible. Asa  reached very quickly on evaporation oL fis
0 result of flow, agitation, etc., elecirostatic substance at 20°C.
charges can be generated.
R ¥ o EFFECTS 0 F SHORT-TERM EXPOSURE: |
CHEMICAL DANGERS: The substance is irritatingto the eyes the $an &n
T | Reacts violemtly with oxidants, nitric acid, the respiratory tract Swallowmg.ﬂieﬂ];lequ_lskfoﬂ?y
sulfiric acjd and balogens causing fire and cause aspirati on into the lungs with the IL case |
A explosion hazard. Aftacks plastic and rubber.  chemical pneurnonitis. The substance may ca
effects on the central nervous system . TBSlll'ﬂglg |
N OCCUPATIONAL EXPOSURE LIMITS:  in lowering of comsciousness I_Sxp(iswim fﬂr;;&;’f
TLV: 0.5 ppmas TWA 2.5 ppmas STEL (skin) the occupational exposure limit value may 4
Al BEI (ACGIH 2004). in unconsciousness death !
T MAK: H l
i Carcinogen category: 1 Germ cell muagen EFFECTS O ¥ LONG-TERM OR :
| group: 34 REPEATED EXPOSURE: o
D | (DFG 2004). The liquid defats the skin. The subsmncemay
, | OSHA PEL: 1910.1028 TWA ] ppm ST 5 ppm  have effects oz the bone marow Immuniis}'s ) l
A See Appendix F resulting in a decrease ofblood cells, This i
NIOSH REL: Ca TWA 0.1 ppm ST | ppmSee  substance is czxr¢inogenic to humans. |
T Appendix A \
NIOSH IDLH: Ca 500 ppm See: 71432 |
: |
} Boiling point: 80°C Relative dens j t of the vapour/air-rnixiure at
1 Melting point; 6°C 20°C (air=1%: 1.2
Relative density (water = 1): 0.88 Flash point:
hOTE | Solubilityin water, /100 ml a1 25°C: 018 -11°Co.c. ¥ |
Vapour pressure, kPa at 20°C: 10 Auto-ignition termperamre: ‘}98 0
Relative vapour density (air = 1): 2.7 Explosive lin1its, vol% inair: 1_.2-3- _—
Octanol/watez- ppartition coefficient as log Pow: o |

008 11:39 AV
20f3 11/5/2



ICSC:NENG001 5 International Chemical Safety Cards (WHO/TPCS/IL.... hitp:/rwww.cde.gov/niosh/ipcsneng/meng0015. hml

§ | 2.13

{The substance is very toxic 1o aquatic organisms.

[ENVIRONMENTAL
] DATA :

NOTES ]
|Use of alcoholic beverages enhances the harmfil effect. Depending on the degree of exposure, periodic medical examination
‘is indicated. The odour warning when the exposure limit value is exceeded is insufficient.

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

| ADDITIONAL INFORMATION

| ICSC: 0015 BENZENE

{CYIPCS. CEC. 1574

ST [Neither 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 [PCS Peer Review Committee and may not reflect in all cases all the detziled requirements
NOTICE: !inciuded 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
Jinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

30f3 11/5/2008 11:39 AM



ICSC:NENGO078 International Chemical Safety Cards (WHO/TPCS/IL... hnp;ﬂwww.cdc.govrmoshﬁpcsnengfnengﬂ(l?S-html

International Chemical Safety Cards

TOLUENE ICSC: 0078

National Institute for

| <
L\‘fyf V \‘Ql é?’fl_é}} g:‘%\:\é- : ‘g;capﬁtfanaf Satery and Health
N %‘v el g
Methylbenzene
Toluol
Phenylmethane
CgHsCH;3 / C7Hg
Molecular mass: 92.1
0CSC# 0078
ICAS# 108-88-3
IRTECS # X85250000
UN# 1294

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

 TYPES OF | |

|
ACUTE HAZARDS/ FIRST AID/
HAZARD/ : PREVENTION !
| ‘ FIRE FIGHTING
ExposURE | STVFTOME bl
’ FIRE IHighly flammable. NO open flames, NO sparks, and Powder, AFFF, foam, carbon
_ 5 ‘ INO smoking, jdioxide. _ .
{Vapour/air mixtures are IClosed system, vemtilation, Ecase of fire: keep drums, elc.,
‘}explosi\'e- explosion-proof electrical jcool by spraymg with water.
. ‘ equipment and lighting. Prevent |
: 1 build-up of electrostatic charges |
 EXPLOSION | (e.2. by grounding). Do NOT use: |
compressed air for filling, |
i ‘ discharging, or handling. Use ! '
P " Nienanm= & T g non-sparking handtools. ! .
: MELA O [STRICT HYGEENE! AVOID | :
| EXPOSURE | EXPOSURE OF (PREGNANT) | {
? . ROVEN o camitene b e e
. |Cough. Sore throar. Dizziness. iVentilation, local exhaust. or Fresh air. rest. Refer for medical
+*I[INHALATION [Drowsiness. Headache. Nausea, |breathing protection. iattention.
i = . a8 LUI}&OHSCIOUSDE%S’.’ . T A | —maw - . Sz B il e e
{ {Dry skin. Redness. Protective gloves. R [Remove comtarninated clothes.
! X 2 o
i i 1 |Rinse and then wash skin with
i “SKIN ‘ i \water and soap. Refer for
| | ; jmedical atention.
j LRedness. Pain. 'Safety gopgles. {First rinse with plenty of water
! ’ ; ifor several minutes (remove
PEYES ; jcontact lenses if casily possibie), |
' 1‘ then take to a doctor.
i ‘Burning sensation. Abdominal iDo ot eat, drink, or smoke during; |Rinse meuth. Do NOT ir}duce
"JINGESTION  pain. (Further see Inhalation). work. jvomiting, Refer for medical
[ T ' lattention.

| of 3 11/5/2008 11:40 AM



ICSC;NENGO078 International Chemical Safery Cards (WHO/IPCS/IL...

2of3

hitp:/fwww.cde.goviniosh/ipcsneng/neng0078. htm]

SPILLAGE DISPOSAL | STORAGE ) PACKAGIN(_; & LABELLING i
'Evacuate danger area in large spil! Fireproof. Separated from strong |—
'Consult an expert in large spill! Remove |oxidants. F symbol
:all ignition sources. Ventilation. Collect Xn symbol

leakmg l1qu1d in sealable containers.
:Absorb remaining liquid in sand or inert
iabsorbent and remove to safe place. Do
‘NOT wash away into sewer. Do NOT
ilet this chemnical emer the environment.
iPersonal protection: self-contained

IR: 11-38-48/20-63-65-67
'S: 2-36/37-46-62

|UN Hazard Class: 3

UN Packing Group: II

ibreathing apparatus ~

| SEE IMPORTANT INFORMATION ON BACK

l} Prepared m the context of cooperanon between the Intermatonal Programme on Cherrical Safety & the
(ICSC: 0078 Commnission of the European Communites (C) IPCS CEC 1994 No medifications to the iniemauonal version have
|

been made except to add the OSHA PELs, NIOSH RE...S and NIOSH IDLH vn]ues

Internatlonal Chemlcal Safety Cards

ICSC: 0078

TOLUENE

' PHYSICAL STATE; APPEARANCE:

3 ; COLOURLESS LIQUID , WITH
! CHARACTERISTIC ODOUR.

™M l
i PHYSICAL DANGERS:

o]

; generated.
i

4 = ©

{ and explosion hazard.
i

>

2z

| (ACGIH 2004).

| MAK:

i Pregnancy risk group: C
| (DFG 2004).

' EU OEL: 192 mgym® 50 ppm as TWA 384 mg/m?®
100 ppm as STEL (skin) (EU 2006).
| OSHA PEL:: TWA 200 ppm C 300 ppm 500

A ]ppm(IO -minute maximum peak)

; NIOSH REL: TWA 100 ppm (375 mg/m’®) ST

| CHEMICAL DANGERS:
- Reacts violently with strong oxidants causing fire

| The vapour mixes well with air, explosive
mixtures are formed easily. As a result of flow,
1 agitation, etc., electrostatic charges can be

: OCCUPATIONAL EXPOSURE LIMITS:
| TLV: 50 ppm as TWA (skin) A4 BEI issued

ROUTES OF EXPOSURE:
‘The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

INHALATION RISK:

A harmfi] coniamination of the air can be
reached rather quickly on evaporation of this
substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE:
The substance is irrifating to the eyes and the
respiratory tract The substance may cause effects
on the central nervous system If this liquid is
swallowed, aspiration into the lungs may result
in chemical pneumonitis. Exposure at high levels
may result in cardiac dysrhythmia and
unconsciousness.

EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:

The liquid defats the skin. The substmnce may
have effects on the central nervous system
Exposure to the substance may enhance hearing
damage caused by exposure to noise, Animal
tests show that this substance possibly causes

[ 150 ppm (560 mg/ml) toxicity to human reproduction or development
. ! NIOSH IDLH: 500 ppm See: 108883
i
e ]
| i Boiling point: 111°C Relanve density of the vapour/air-mixture at
i | Melting point: -95°C 20°C (air=1): 1.01
PHYSICAL : ; N A
P OPERTIES | Relative density (water = 1): (.87 Flash point: 4°C c.c.

E Solubility in water: none

Aute-ignition termperature: 480°C

11/5/2008 11:40 AM
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ICSC:NENGO078 International Chemical Safety Cards (WHO/IPCS/IL.... mq::/fww.cdc.gov/moswipcsneng/mngoms-hﬁn‘

] — - . - . m——— '. - :
. ! Vapour pressure, kPa at 25°C: 3.8 xplosive limits, vol%e i1l &ir: l‘.l-7.l .
] Relative vapour density (air = 1): 3.1 Octanol/water partition coefficient as log Pow:

2.69

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

'

NOTES 7 S e

IDepending on the degreé o% ;x;c;sn&é; penodlc medi‘(.:;] ;x;mination ié su:géested Use of alcoholic bg?ve?rages 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

I Limits,

Transport Emergency Card: TEC (R)-30S1294
| NFPA Code: H2; F3;RO;
§ ADDITIONAL INFORMATION

[ | R

1CSC: 0078 TOLUENE

(C) IPCS, CEC, 1994 s -

'Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the PCS 1s .

IMPORTANT :esponsible for the use which might be made of this information. This card contains the collective vIews -

LEGAL 0f the IPCS Peer Review Committee and may not reflect in all cases all the detailed rcqmredlzﬂn?ﬁl the
NOTICE: lincluded in national legisiation on the subject. The user should verify complisnce of the cards with |

’ :relevant legislation in the country of use. The only modifications made to produce the US. versionis

inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. o

Jof3 11/5/2008 11:40 AM



1CSC:NENG0268 International Chemical Safety Cards (WHO/IPCS/IL... http:/iwww.cde.govinioshfipesneng/neng0268.html

International Chemical Safety Cards

ETI—IYLBENZENE LCEB P
i ;¢‘=¢- \ National institiste for
i ‘; \chpaa-ana! Satery and Health
| f/ gt o
! i’l " '
i S UNEP E
| Ethylbenzol
! Phenylethane
| EB
CgHio/CgHsCaHs
Molecular mass: 106.2
ICSC# 0268
CAS# 100-41-4
RTECS # DAQ700000
UN # 1175
EC# 601-023-00-4
November 23, 2007 Validated
 TYPESOF ' % !
i ACUTE HAZARDS/ FIRST AID/
| HAZARD/ y ? PREVENTION I
% ‘ SYMPTOMS ; F FIGHTIN
| EXPOSURE ' A B
| FIRE [Hibhiy flanmmable. ANO open flames, NO sparks, and [Dry powder. Foam. Carbon
l _ INC smoking, | dioxide.
i 'Vapomair m:xtures are iCIosed system, ventilation, !In case of ﬁre keep drums, etc.,
i explosive. -explosion-proof electrical icaol by spraying with water.
| EXPLOSION ‘equipment and lighting. Do NOT |
i f luse compressed air for filling, |
I I. discharging or bandlivg. |
URE IPREVENT GENERATION OF
EXP OS - : IM{S’I‘S[ V - N
HCough Sore throat. szzmess 'Venulatlon, ]oca] exhaust, or Fresh air, rest Refer for medical
: *INH ]"_ “'L_TION |Drowsiness, Headache. )brg:gtfm_r;g_ pratection. _|attemtion. -
: ‘Redness Protective glaves. Remove contaminated clothes
+ «SKIN “ 1 Rinse and then wash skin with
= I . o — ~ water and soep.

SR ‘Reduess Pain cnmatmn “deleted Safery goggeles First rinse with plenty of water i
“EYES jat update Nov 07 - only at very for several minutes (remove
'hish levels. | comact lenses if easily possible),
t o m e on) __|ihentake o a doctor.
; |Burning sensation in the throat (Do not eat, drm}g or srnoke durmu [Rinse mouth. Do NOT mduce
LINGESTION  jand chest. (Further see ‘work ]vomlhng Refer for medical
- ~ linhalation). L = . A _ jattention.

SP]LLAGE DISP OSAL ! STORAGE IPACK.AGING & LABELLING
'Personal protection: filter respirator for ‘Ftreproof Separated from stronb
lorganic gases and vapowrs adapted to | oxidants. Provision to conizin effluent  |F symbol
ithe ajrborne concentration of the from fire extinguishing. Store inan area |Xn symbol
;substance. Ventilation. Collect leaking without dram OT Sewer access. R: 11- "0

10of3
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ICSC:NENG0268 International Chemical Safety Cards (WHO/TPCS/IL...

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

" . . |
{this chemical enter the envirenment. .
1

hitp: f/www.cdc-gﬂw' ﬂioSWiP““e“gmngo‘%g'hMI

“|s: 2-16-24/25-29 \
UN Hazard Class: 3
UN Packing Grove: I \
Sipnal; Dangel |
F 1521-5@ mark-H_ea]-th haz t
Highl flammable Tiquid and vapour
Ma f,'; parmful if swallowed ‘
Har};rﬁﬂ if inhaled vapour
Cauges mild sif'ln !mtatlon ‘
Causes eye LTianon
Suspectcd of causing cancer
lM respiratory irritation

- K i dizziness
lMay cause drowsiness or

|May be harmful if swallowed and enters
airways
Toxic o ad

! 7 SEE IMPORTANT INFORMATION ON BACK _

|
uatic life 1\1

1CSC: 0268

t Safety & the
Prepared m the comtext of cooperation between the Intemational Prograpmn® mﬂgllunnutalmmzb’m verson have
Commission of the European Communiies (C) IPCS CEC 1994, No mod!ﬁca““am
beert made exceps 10 add the OSHA PELS, NIOSH RELs and NIOSH 1DLH VEE> .

International Chemical

S afety c al‘ds

1CSC: 0268
ETHYLBENZENE gyt _
T — ;
’ I PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSbU RErb'e 4 into the body by
COLOURLESS LIQUID , WITH AROMATIC  The substance can b® 8570 0 oo
M | ODOUR. inhalation of its vapOUTs #1¢ Y
P ’ PHYSICAL DANGERS: INHALATION RISKE .
The vapour mixes well with air, explosive A harmful contarrination evaporation of this
o | mixtures are easily formed. reached rather sjow Iy OR EVap0
substance at 20°C.
R CHEMICAL DANGERS; QSURE:
Reacts with swong oxidants. Attacks plastic and EFFECTS OF SH(_’ RF,I'TI?E:I:E fme gkin and |
T rubber. The substance js jrritatingto Lo & licuid may
the respiratory wact Swallowmg.i‘ii'l]eﬂ:equ_lsk of
E isk
A OCCUPATIONAL EXPOSURE LIMITS:  cause aspiration i6tO ﬂ‘cﬁﬂfbﬁ;ﬂce oy cause
TLV: 100 ppm as TWA 125 ppmas STELA3  chemical pneumoniti=- ervous system. Exposure
N (confirmed animal carcinogen with unknown effects on the central B ause lowering of
s relevance to humans); BEI issued (ACGIH above the OEL could © =z
T ] 2007). consciousness. ‘1
i EU OEL: 442 mg/m® 100 ppm as TWA 884 R |
- mg/m* 200 ppm as STEL (skin) (EU 2006). EFFECTS OF LOSSI-JI;EERM N ]
‘ B | OSHA PEL{: TWA 100 ppm (435 mg/m’) ?EPE]J%TED E_X'; ossibly carcinogenic to \
 NIOSH REL: TWA 100 ppm (435 mg/m’) ST 15 % Kﬁiﬁimﬂce may bave effecis onthe |
| NIOSH TDLH; 800 ppm 10%LEL See: 100414 . A contact with skin may cause
( | p functions Repeate<
' T ‘ dryness and crackKiTE: '
l !
Z A E oS e o NN
e gL .. N ey g el __,.,..---»'f. E - mixture at :
Boiling point: 136°C Relative density =¥ he ¥apous/aIr- I H
PHYSICAL | Melting point: -95°C 20°C (air = 1): 1-O¥2
PROPERTIES | Relative density (water = 1): 0.9 Flash point; 1§<¢= €=-*-
1 e

11/5/2008 11:40 A



ICSC:NENG0268 International Chemical Safety Cards (WHO/IPCS/IL... hitp://www.cdc.gov/nioshy/ipesneng/meng0268. hirnl

i Solublhty in watet, gf 100 mt at 20°C: 0. 01 5 Auto-ignition termperature: 432°C

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

| VlSCOSlty, mm?/s at 25 °C: 0.6

ENVIRONMENT AL The substance is toxic to aquatic organisms. It is sirongly advised that this substance
DATA 1does not enter the environment.

NOTES

T‘he odour warning when thc eXposure ]urut value is exceeded is insufficient.

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

| ADDITIONAL INFORMATION

| ICSC: 0268 ETHYLBENZENE

{C)IPCS, CEC, 1994

iNeﬂher NIOSH, the CEC or the IPCS nor any person actme on behalf of NIOSH, the CEC or the IPCS 15
iresponsible for the use which might be made of this information. This card contains the collective views

' IMPORTANT

LEGAL (of the [PCS Peer Review Commiittee 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

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

1CSC: 0086
p-XYLENE
B fo
AN ) A il |
{@) (110h (e
! \/ ﬁ‘\“f gl
i =" [TNEP
para-Xylene '
' 1,4-Dimethylbenzene ‘
p-Xylol |
’ CeHa(CH3)2 / CgHio
* Molecular mass: 106.2
JCSC# 0086
‘CAS# 106-42-3
RTECS # ZE2625000
"UN # 1307
EC# 601-022-00-9
iAugust 03, 2002 Validated :
" TYPES OF | | " FIRST AID/ \
A | 1 ’
| HAZARD/ | s SUYMI EIPMRDTOMS = . PREVENTION FIRE FIGHTING |
e ,WE"“ |
| FIRE ammable E]I'ig g&?;n I]z:]mfss, NO sparks, an l arbon dioxide. i
: |Abova 27°C exploswe vapour/air |Above 27°C use a closed system, | Fx1 ©as¢ of fire; ke:ﬁ,[h Water.
’mjxtures may be formed. iventilation, and exptosion-proof | . (ol by spraying
| EXPLOSION i ielectrical equipment. Prevent
: Ibuild-up of electrostatic charges
A feebyeomdm | oo e o
1 [STRICT HYGIENE! AVOID | |
EXP OSURE IEXPOSURE OF (PREGNANT} |
‘ T o IWO.MEN’ — . I ! . |
- ] lDlmness Drowsiness. |Venulanon, Tocal exhaust, or i '
- ATION |Headache. Nausea. {breathing protection. ' e e
1 e e e i i e T o ontaminale
l . AEDIy skin. Redness. Protective gioves. : iz :, Tzvai; then wash skin with
! Bt ater and soap. ) |
g o : S . ;_:.;t—rES_E with p]BntY ofwater
f [Redness. Pain fSafety spectacles. J_ i + several minutes (remove ‘
;‘.EYES i ; Li _ooniact lenses if easily possible), ! .
I " ] ; -‘_}’lr_}n take to 2 doctor, | —_— —\
g "y S R —— P OT induce
| gBummg sensation. Abdeminal _ IDo not eat, drink, or smoke dunng FFinse "'Ou;" fDrofl.;‘ medical \
| JINGESTION lpain. (Further see Inhalation).  |work. pre -miting. Rele 3
? : { zwtention. g B :
| —— oo & LABELLING
| SPILLAGE DISPOSAL [ STORAGE ]PAC Eﬁﬁﬁlﬁ____‘m‘_____-—ll
Vennlanon Rcmove all ignition IF ireproof. Separated from strong |
;sources. Callect leaking and spilled joxidants and strong acids jNote: - | 2
;quuid in sealable containers as faras | | Xn syr = 3P0 - !
[ — e e Sar ol i mlgeme. =

l1of3
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ICSC:NENGO0086 International Chemical Safety Cards (WHO/TPCS/TL.... hhp:/fwrww.cde.gov/miosh/ipesneng/neng0086.himl

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

isand or inert absarbent and remove to 15: 2-25
1safe place. Do NOT let this chemical jUN Hazard Class: 3
senter the enviromment. {Extra persenal {UN Packing Group: III

.protection: filter respirator for organic

igases and vapours.) |

SEE IMPORTANT INFORMATION ON BACK _

i Prepared in the context of cooperation between the Tmermauonal Programme on Chemmcal Safery & he
ICSC: 0086 Cormssin of the European Comnurities (C) IPCS CEC 1994 No modifications 1o the Intzrauonal version have
i been made except 10 add the OSHA PELs. NIOSH RELs and NIOSH IDLH vahles

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 strong acids swrong oxidants EF¥FECTS OF SHORT-TERM EXPOSURE:
a7 | The substance is irritating to the eves and the skin
| OCCUPATIONAL EXPOSURE LIMITS: The substance may cause effects on the central
A ' TLV: 100 ppmas TWA 150 ppm as 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 ppm as TWA 100 ppm as STEL pneumonitis.
| (skin) (EU 2000).
T | OSHA PEL{: TWA 100 ppm (435 mg/m’) ig’%ﬂ'r SE gi’gﬁggﬁﬁm OR
i . = 3 A b 8
i NIOSHEEE TWA _,1 00 ppm (435 mg/x) ST The liquid defats the skin. The substance may
b ggg%"hgfg‘;%m ) See: 95476 have effects on the central nervous system.
i : ppm See: 22270 Animal tesis show that this subsiance possibly
A ‘ causes toxicity to human reproduction or
i development.
T
!
!
, A ;
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
! ! Relative density {water = 1): 0.86 20°C (air=1): 1.02
[ PHYSICAL . Solubility in water: Flash point: 27°C ¢.c.
| PROPERTIES | none Auto-ignition temperature; 528°C
’ i Vapour pressure, kPa at 20°C: 0.9 Explosive liits, vol% in air: 1.1-7.0
| ' Octanol/waler partition coefficient as log Pow:
| 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.... hnp;/_fWWW-cdﬂ-gO"fmf’Sh“P

ndations on this Card also

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

1! g Transport Emergency Card: TEC (R)'BOSB(.}? I(I]]

5 NFPA Code: H2: F i; R,ts~

g e Limnis.

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

- ADDITIONAL INFORMATION I mn

ICSC: 0086

p-XYLENE

1

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

— IPCS is
NIOSH, the CEC or ﬂ'{e .
C‘Zrd contains the collective VIEWS

e detailed requirement

i LEGAL :0f the IPCS Peer Review Committee and may not reflect in all cases all the @ | ds wifh the
© lincluded in natjonal legislation on the subject. The user should verify compliance P e ionis
NOTICE: CrRTIL . . roduce the ULS. vers
‘relevant legislation in the country of use. The only modifications made t© P

linclusion ofthe OSHA PELs, NIOSH RELs and NIOSH IDLH values. _ oo . o om

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

NAPHTHALENE ICSC: 0667

@ g} ( I&\ ‘Fema 3y - Pltienmed insiitite for
UNEP

Ocenpatipnal Saien: and Health
| Naphthene

i CioHg
Molecular mass: 128.18

ICSC# 0667

ICAS#  91-20-3
IRTECS # QJ0525000

[UN # 1334 (solid); 2304 (molten)
EC# 601-052-00-2

e L y _ R eI, L
. TYPES OF . E
| HAZARD/ | ACUTE HAZARDS/ | PREVENTION FIRST AID/
' EXPOSURE E SYMITTOMS i L A 2 EIRE FIGHTING
! [Combusnb]e INO open flames. {Powder, water spray, foam,
FIRE ¥ E icarbon dioxide.

:Above 80°C exp].oswe vapour/ajr [Prevent deposition of dust; closed 1
imixtures may be formed. Finely isystem, dust explosion-proof ]

EXPLOSION ‘dispersed particles form ielecwrical equipment and Jighting.

N, POk T UGN P S | I —
! ! PREVENT DISPERSION OF
! EXPOSURE | lDUST'

Ventilation (not if powder) local Fre;hmr rést. Refer- for mechcal
exbaust, or breathing protection.  |attention.

- :lHeadache Wealcness Nausea
i INHALATION 'Vomiting, Sweating. Confusion.
i . iJaundice, Dark urine.

: MAY BE ABSORBED! (Further . Protective gloves. : [Rimse skin with pient} of waler or

i *SKIN .

o seelmhaleon. | fhower
| Safety spectacles IFirstrinse wnh plenty of water

i EYES ; tfor several minutes (remove

| . icontact lenses if easily possible).
. i [then ke to a doctor.

‘g iAbdominal pain. Diarrhoea. |Do not eat, drink, or smoke during |Rest. Rcfer for mEdlcal attem]on

i - «INGESTION 1Lonvulsmns Uncansciousness. <work Wash hands before eating,

j |(Further see [nhalation). | [ L. s e e e

sgu:Lchg DISPOSAL | STORAGE - fPACK}_k_GING & L@;EI,_I_JH_\_?_G

{Personal protection: filter respirator for Separated from sirong ox1dants food Do not transport with food and
jorganic gases and vapours. Do NOT lei jand 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

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

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

| |

lof3 11/5/2008 11:42 AM
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20f3

o -
l

hnp;,f/www.cdc.govfnioshfipcsneﬂg/mng%m-hmﬂ

|UN Hazard Class: 4.1

SEE IMPORTANT INFORMATION ON BACK

|UNPackingGrowp: 10
!

 ICSC: 0667

Prepared m the comext of coaperation between the Internatonal Programeme on Chermcal Saf
Camumussion of the Bwropean Communities (C) IPCS CEC 1984, No modifications (ot
been made except fo add the OSHA PELs, NIOSH RELs and NIOSH [DLH vahes

fery & the
he Intamational vessian have

e LN

International Chemical Safety Cards

N ALENE,

1CSC: 0667

ROUTES OF EXPOSURE:
The substance can be absorbed into the body by
inhalation, tirough the skin and by ingestion.

A harmful contammination of the air.will be
reached rather slowly on evaporation of this

substance at 20°C. See Notes.

EFFECTS OF SHORT-TERM EXPOSURE:
The substance may cause effects o?hﬂle bl;)oc.i,)
resulting in lesions of blood cells (haemolysis
See Notes. The effects may be delaved. Exposure
by ingestion may result in death. Medical

EFFECTS OF LONG-TERM OR ]
REPEATED EXPOSURE:

The substance rrtay have effects on the.blood,
resulting in chronic haemelytic anaGIDIa. Thel oo
substance may have effects on the €¥e5 » resulnng
in the development of cataract. ‘This substance 1s

possibly carcinogenic to humans.

Vapour pressure Pa §I25°.C: 11 Y
Relative vapour density (air = 1); 442

‘F
80°C c.c. l

I . PHYSICAL STATE; APPEARANCE:
: | WHITE SOLID IN VARIOUS FORMS , WITH
: M | CHARACTERISTIC ODOUR.
: |
| P t PHYSICAL DANGERS: INHALATION RISK:
i : Dust explosion possible if in powder or granular
i 0 | form, mixed with air.
i
| R | CHEMICAL DANGERS:
; On combustion, forms irritating and toxic gases.
E T Reacts with strong oxidants
i A | OCCUPATIONAL EXPOSURE LIMITS:
E | TLV: 10 ppm as TWA 15 ppm as STEL (skin) ‘
N ] Ad (not classifiable as a human carcinogen); observation is indicated.
: (ACGIH 2005).
T ! MAK: skin absorption (H);
| Carcinogen category: 2; Germ cell mutagen
if group: 3B;
D | (DEG 2004).
| OSHA PEL1: TWA 10 ppm (50 mg/m’)
A | NIOSH REL: TWA 10 ppm (50 mg/m®) ST 15
ppm (75 mg/m’)
T | NIOSH IDLH: 250 ppm See: 91203
|
A !
 Boiling point: 218°C
i Sublimation slowly at room iemperature
{ Melting point: 80°C Flash point:
| PHYSICAL | Density: 1.16
' PROPERTIES !g/en?

Solubility in water, g/100 ml at 25°C:

Auto-ignition te 1mperature: 540;(; i
ive limig=. vol% inair: 0.9-=.
Explosive limie=s I O s log Pow:

H

-II+111 (solid); 4 T S2304 (molten)

E 1 none Octanol/water P&Ttition coe !
E i 3.3 L= " g -
EENVIRONMENT A1 BﬁThe substance is very toxic to aquatic organisms. The substance maxY cause long-terzi? | 4 1

i ;effects in the aquatic environment. i
DATA ; i ]
LA e = NOTES = | gy \
‘Some individuals may be more sensitive to the effect of naphthalene on blood cells. i
i

Transport Emergency Card: TEC (R)-4181334 (solid); 41GF 1

NFPA C o>de: H2; F2;RO; |

11/5/2008 11:42 AM



ICSC:NENG0667 lmernational Chemical Safety Cards (WHO/IPCS/IL....

http:/fwww.cde.goviniosh/ipcsneng/neng0667. himl

ADDITIONAL INFORMATION

l . -

-ICSC: 0667

(C1IPCS, CEC, 19

NAPHTHALENE
I

IMPORTANT
LEGAL
NOTICE:

'Neither NIOSH, the CEC or the IPCS nor any person acting on behaif of NIOSH, the CEC or the IPCS is
‘responsible for the use which might be made of this information. This card contains the collective views
;of the IPCS Peer Review Commitiee and may not reflect in all cases all the detailed requirements
linciuded in national legisiation on the subject. The user should verify compliance of the cards with the
ireievant legislation in the country of use. The only modifications made to produce the U.S. version is

’Einclusjon of the OSHA PELs, NIOSH RELs and N'IQSH IDLH values.

11/5/2008 11:42 AM
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International Chemical Safety Cards

JCSC: 1674

ACENAPHTHENE
@ s‘?’ “@*“C‘;Z

ICSC# 1674

ICAS#  83-32-9

'RTECS # AB1000000
UN# 3077

{October 12, 2006 Validated

1,2-Dihydroacenaphthylene
1.8-Ethylenenaphthalene
Ciz2Hio
Molecular mass: 154.2

National fnstitute for
0:.’:&3}6 flonal $ateny and Heafth

TYPES OF
. HAZARD/
| EXPOSURE

ACUTE HAZARDS/ |
SYMPTOMS i

PREVENTION

FIRST AID/
FIRE FIGHTING

—
|

J |
FIRE | Combustlble

lNO open ﬂames

'Wa;ter spra)r Dry powder Foam.
Carbon dioxide.

i}“ inely dlspersed pamcles form
! EXPLOSION !eﬂploswe mixtures in air.

{Prevent dcposmon of dust, closed l—_
isystem, dust explosion-proof |
_ lelecwical equipmentand lightng. | .. o

|See NOTES. g (Pr?ffVEN I DISPERSION OF ||
EXPOSURE L DLST‘ ] - -
<INHALATION | Local exhaust or breathmg [Fresh air, rest.

. [ protecthn _ g

i [Protective gloves. [Remave contaminated c}othgs.
K |Rinse and then wash skin with
I' s i jwater and soap. -
‘[ lSafety gopeles [First rinse . with plenw of water %
| for several minutes (removc_
o \5 ‘contact lenses if easily possible),
i ‘then ke o a doctor. i
| uth.
i INGESTION J Do ot eat, drink. or smoke during . FRJnse mo |
N S—— g mede : ) | o
| SPILLAGE DISPOSAL STORAGE PACKAGING & LABELL]NG

Personal protection: P2 fi lter resplrator
for harmful parficles. Do NOT let this
ichemical enter the environment. Sweep
|sp11led substance into covered
containers: if appropriate, moisten first
to prevent dusting. Carefully collect
remamdcr thcn remove to safe place

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

|
|
hJN Hazard Class: 9
|UN Packing Group: IIT

|Signa1: Warning

|Enviro

g\/ery goxic to aquatic life with long
lastmcsr effects

SEE IMPORTANT ]NF'ORMATION ON BACK

! of3
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ICSC:NENG1674 Internationa) Chemical Safety Cards (WHO/IPCS/IL.... http:/~www.cdc.gov/niosh/ipcsneng/neng 1674 hitml

! Prepared in the context of cooperation bewween the Tnlernational Programme on Chemical Safety & the
ICSC: 1674 Comaussion of the Ewropean Communities (C} TPCS CEC 1994 No enodifications (o the Intermationad version have
! been made except w add the OSHA PELs, NIOSH RELs and NIOSH IDLH vahes J

International Chemical Safety Cards

ACENAPHTHENE i - ICSC: 1674

I ‘ PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:

l‘ 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
i *p
form, mixed with air. INHALATION RISK:
0 i A harmful concentration of airbomne particles can
i CHEMICAL DANGERS: be reached quickly when dispersed
R { On combustion, forms toxic gases including
![ carbon monoxide. Reacts with sirong oxidants ~ EFFECTS OF SHORT-TERM EXPOSURE:
T 5
: OCCUPATIONAL EXPOSURE LIMITS:
A + TLV not established. EFFECTS OF LONG-TERM OR
" MAK not established. REPEATED EXPOSURE:
N i See Notes.
T B
i
D ;
* !
A ?
!
! |
|
f Boiling point: 279°C Vapour pressure, Pa at 25°C: 0.3
| Melting point: 95°C Relative vapour density (air = 1): 5.3
PHYSICAL | Density: 1.2 Flash point: 135°C o.c.
PROPERTIES ' giom® Auto-ignition temiperature: >450 °C
| | Solubility in water, g/100 ml at 25°C: 0.0004 Qctanol/water partition coefficient as log Pow:
| 3.9-4.5

IThie substance is very toxic to aquatic organisms. The substance may cause long-term -

|EM NME i : . T g L el =

|F V[Rg:_‘l:lfh"rﬁi, :effects in the aquatic environment. It is strongly advised that this substance does not - . ‘
| E [

tenter the environment.

| NOTES

|.ﬁcmmplﬂlﬂﬂ: pucurs 35 @ pure substance and also as a component of polyaromatic hydrocarbon (PAH) mixtures. Human
ipopulstion studies have associated PAHT's exposure with cancer and cardiovascular diseases. Insufficient data are available
|un the effect of this substance on human healdh, therefore utmost care must be taken.

Transport Emergency Card: TEC (R)-920GM7-II

ADDITIONAL INFORMATION

e, =

20of3 11/5/2008 11:03 AM



ICSC:NENG1674 International Chemical Safety Cards (WHQ/TPCS/IL... mp://www.cdc.govfniosh!ipcsnengrmngl674.html

v
I
E
|

(C)IPCS, CEC, 1994

ICSC: 1674 ACENAPHTHENE l
|

Neithier 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

: L(I:E)?;KL of the IPCS Peer Review Conmmittee 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
~ [iuclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

lincluded in national legjslation on the subject. The user should verify compliance of the cards with the \
i

3of3 11/5/2008 11:03 AM
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International Chemical Safety Cards

ANTHRACENE ICSC: 0825

Nvtmnaf fnsiitute for
O:wpa!:ana! Sarety and Heafth

hitp://www .cdc.gov/miosh/ipcsneng/neng082 5 himl

S £
| ST UNEP =
i ’ Anthracin
' Paranaphthalene
‘ Ci14Hi0 / (CeHaCH)2
| Molecular mass: 178.2
HCSC # 0825
(CAS#  120-12-7
{RTECS # CA9350000
,March 24. 1999 Vahdated
TYPES OF : 1
| |  ACUTE HAZARDS/ FIRST AID/
. HAZARD/ | PREVENTION |
. EXPOSURE | | SYMPTOMS .- i FIR.E FIGHTING
[ FIRE Combustible. \NO open flames. o iPowder, water spray, foam,

i : .carbon dioxide.

—

§F1ne}v dlspersed pamcles form

: wPrevem deposmon of dust; closed iin case of fire: kecp drums etc.,
' EXPLOSION %exp]mwe mixiures in air.

lsystem, dust explosion-proof icool by spraying with water.
ielectrical equipment and lighting, |

1of3

% "IPREVENT DISPERSION OF |
‘ EXPOSURE j - 7  DUST! J
[
: Congh_ Sore throat [Vemtilation (not i powder) Tocal Fresh air, rest Refer for medu:al
( THALAT_'IOIi i jexhaust, or breathing protection. lattention. el
f Redness. '[Protective gloves, Remove cuntarmnated cloﬁles
. *SKIN L i Rinse and then wash skin with
g 1 S W ; ~ |water and soap.
' ﬁ- dness. Pain. Safety spectacles, face shield, or |Firstrinse with plenty of water

EVES \cye protection in combination for several minutes (remove

| ‘with breathing protection if contact lenses if easily possible),
i o _E___ ~_ powder. then ke to a doctor.

IAbdominal pain. ‘Do not eat, drink, or smoke aurm_ IRmse mouth. Rest. Refer For
: 'INGESTION ! [work. imedical attention.

—
1 SPILLAGE DISPOSAL I STORAGE IPACKAGING & LABELL[NG
= (VL

éSweep spilled substance inio LSepara‘ce.d from strong oxldanls Well ‘

icontainers. Carefully collect remainder, fc] osed.

ithen remove to safe place Do NOT let | l
| |

ithis chermical enter the environment
irespirator for harmful particies).
| SEE IMPORTANT INFORMAT[ON ON BACK

IExtra personal protection: P2 filter

Prepared m the camext of cooperation between the Intermationz] Programmme on Chemcal Safety & the
Commission of e Furopean Conmmunities {C} JPCS CEC 1994. No modifications 1o the Intermational version have
been made except w zdd the OSHA PELs, NIOSH RELS snd NIOSH [DLH values.

ICSC: 0825

11/5/2008 11:05 AM




ICSC:NENGO0325 International Chemical Safety Cards (WHO/IPCS/IL...

hitp:/fwww.cde. goviniosh/ipesneng/neng825.himl

International Chemical Safety Cards

i I E PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: )
{ WHITE CRYSTALS OR FLAKES. The substance can be absorbed into the body by
| M < inhalation.
{ . PHYSICAL DANGERS:
i P ! Dust explosion possible if in powder or granular INHALATION RISK: .
[ form, mixed with air. Evaporation at 20°C is nﬁghg}ble; 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 EX[’OSURE?
T " toxic fime , causing fire and explosion hazard,  The substance slightly irrirates the skin and the
! respiratory tract.
A I OCCUPATIONAL EXPOSURE LIMITS:
TLV not established. EFFECTS OF LONG-TERM OR
N REPEATED EXPOSURE: . )
Repeated or projonged contact with skin may
T cause dermatitis. under the influence of UV light.
D
A
T
A L. e — = = === — |
Pomeoee e fhoe e b o e e e e i S
Boiling point 342°C Relative vapour density (air = 1): 6.15
Melting point: 218°C Flash point: 121°C
PHYSICAL Density; 1.25-1.28 Auto-ignition termperature: 5_38"0
PROPERTIES glem?® Explosive limits, vol% in air: Q.G-‘? ‘
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) -
!ENVIRONMENT AL The substance is very foxic 1o aquatic organisms. The substance may cause long-term
DATA effects in the aquatic environment.
S NOTES . S
!Green oil, Tetra-olive N2G are rade names.
i NFPA Code: HO; FI;R; |
ADDITIONAL INFDRMATION ) =

[ ST el e
1 i
‘ s I !

i ICSC: 0825
; {C)IPCS, CEC. 1994

ANTHRACENE

j IMPORTANT
LEGAL
NOTICE:

Neither NIOSH, the CEC or the [PCS ner 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 cgl!ecnve views 1
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:NENGO08235 International Chemical Safety Cards (WHO/IPCS/IL... hittp:/#www.cdc.gov/miosh/ipcsneng/neng0825. himl

i}elevaﬁ;le?gis'lﬂﬁoniin the éoumr? of use. The oniy modifications made to 'p.roduce the U.S. version is
jinclusion of the OSHA PELs, NIOSH RELs and NiOSH IDLH values.
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ICSC:NENG1474 International Chemical Safety Cards (WHO/IPCS/IL... http: /fwww.cdc.govlnioshfipcmng/nengl474-h““1

International Chemical Safety Cards

PYRENE ICSC: 1474

@O

|
tipnal fnstitute for ;
ggcug’:;wna satow and Health

==2 "~ UNEP

|

! Benzo (d.e,f) phenanthrene

I beta-Pyrene

.‘ Ci6H1o

I Molecular mass: 202.26

1ICSC# 1474

ICAS# 129-00-0

'RTECS # UR2450000

INovember 27, 2003 Validated SR —

" TYPES OF | | l

| ACUTE HAZARDS/ . FIRST AID/

i HAZARD/ ! PREVENTION HTING

EXPOSURE |  SYMPTOMS ‘ o, FIRE FIG |

! Gives offi irritating or toxic fames [NO open flames, NO sparks, and "N&WI' spray, carbon dioxide, dry

FIRE |(or gases) ina fire. 'INO smoking, |powder. atcahol-resistant foam,

| I Nt —

EXPLOSION | L e e———
'EXPOSURE | ol e ]| — 3

[ -INHALATION | [Avoid ishafation of dust [Fresh air, rest

: ‘Redneés.- — protective éibées. - [RRemove contaminated clothes.

\ 1 A lwater and spap.
T - e U [y — ! ST ([ T ol —, . — ________—w—#———*'—‘—_‘_‘
i IRedness. Safety spectacles. _H rst rinse with plenty of water

for several minutes (remove

|
I
| SN i 1inse and then wash skin with i
| |
|
!
|

e | contact lenses if easily possible),
.1 ithentake to a doctor.
e = e S o NNl TN N Il i e e Gwe
| : ! Do not caL, drmk, or smoke duma [0 NOT induce vommng
| INGESTION | work. | plenty of water to drink. Refer for
| ; it nedlcal attentlon > S
SPlLLAGE DISPOSAL : STORAGE PACLAGING & LABELLING |
'Sweep spilied substance into |Separated from strong oxidants. Keep in Do not ‘transport with food and
Icontamers if appropriate, moisten first |a well-ventilated room. | feedsnafis. ‘

ito prevent dusting. Carefully collect : ! |
iremainder Do NOT let this chemical ! | |
renter the environment. (Extra personal | ]
iprotection: P2 filter respirator for f |
/harmful particles.) ! i
H

e o "SEE IMPORTANT INFORMATION ON BACK

|

1 Safety & the i

i Prepared in (he context of cooperation between the Intemavonal Prc.gr::ili’l'“'ﬂts on Chemical a :
1TCSC: 1474 Comemussion of the Ewropean Commumities (C) TPCS CEC 1994 Np meadifications o the International versin have 1|
j been made cxcept to add tl:: OSHA PELs, NIOSH RELs and NIOSHL IDLH values. 1

06 AM
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[CSC;NENG 1474 International Chemical Safety Cards {WHO/IPCS/IL... hitp://www.cdc.gov/niosh/ipcsneng/neng1474.himl

International Chemical Safety Cards

PYRENE ICSC: 1474

1 PHYS]CAL STATE, APPEARANCE; ROUTES OF EXPOSURE:

; . YELLOW COLOURLESS SOLID IN VARIOUS The substarce can be absorbed into the body by
: M  FORMS inhalation through the skin and by ingestion
: I
' P  PHYSICAL DANGERS: INHALATION RISK:
i ! Evaporation at 20°C is negligible: a harmful
0 | concentration of airborne pariicles can, however,
CHEMICAL DANGERS: be reached quickly when dispersed.
R The substance decomposes on heating praducing
irritating fimmes EFFECTS OF SHORT-TERM EXPOSURE:
T " Exposure to sum may provoke an irritating effect
! OCCUPATIONAL EXPOSURE LIMITS: of pyrene on skin and lead to chronic skin
A TLV not established. discoloration.
MAK not established.
‘ N EFFECTS OF LONG-TERM OR
REPEATED EXPOSURE:
[ T
D
A
T
S e - —_ - —
Bcnlmg point: 404°C Solublllty in water: 0.135 mg!l
| Melting point: 151°C at25°C
Pigypillgl‘;lés ' Density: 1.27 Vapour pressure, Pa at °C: 0.08
- glom’ Octanol/water partition coefficient as log Pow:

l i 4. 88
[ NVIR N, f]éﬂl-r;accun;ulz:u;on of this chenncal Ay OCCLT in crustacea,m ﬁsh,m milkin algae andln
B g:ﬂENTAL rmolluses. It is strongly advised that this substance does not enter the environment-

t
| N 0 T E S

|Pyvrene is one of many polvcychc aromauc hvdrucarbons smndards are usually established for tnem as mixtures, ¢.g., coal l
nar pitch volatiles. However, pyrene may be encountered as a laboratory chemical in its pure form. Health effects of
:expnsurc to the substance have not been mvestlgated adequately See ICSC 1415 Coal-tar p1tch

ADDITIONAL INF’ORMATION

| . . . b e TR

ICSC 1474 PYRENE |

(C‘) IPCS. CEC, 1994 l

. IMPORTANT !Nelther N'IOSH, the CEC or the IPCS nor any person actmg on beha]f of NIOSH the CEC or the lPCS is
responsible for the use which might be made of this information. This card contains the collective views
i Nl‘gg’élé of the TPCS Peer Review Commitiee and may not reflect in all cases all the detailed requirements

HIRES t mciuded in natxona] tegislation on the subJect_ The user should verify comphance of the cards with the

3 11/5/2008 11:06 AM



ICSC:NENG1474 International Chemical Safety Cards (WHO/IPCS/IL... hnp:/lwww.cdc.govininswipcsnengfncugl474.h1m1

T T relevant legislaﬁon in the country of use. 'Ihc—gniyr_nbdiﬁéz_«ztions made to prbzuce the U.S. version is
) - ~ |inclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.
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ICSC:NENG1672 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cde.goviniosh/ipcsneng/neng 1672 himl

International Chemical Safety Cards

CHRYSENE

1CSC: 1672

Natranal insiitete

Benzoaphenanthrene
1,2-Benzophenanthrene
1.2,5,6-Dibenzonaphthalene
CigHiz
Molecular mass: 228.3

ICSC# 1672
‘CAS# 218-01-9
RTECS # GC0700000
UN# 3077

ECH 601-048-00-0
‘October 12, 2006 Validated

ﬂc-:u,mwutbmnf and Health

TYPES OF | |
ACUTE HAZARDS/ . k FIRST AID/

. HAZARD/ © PREVENTION |
L ESROSURE S Gt e ptavie o P el e
i ICombusl:lble NO open flames. |Water spray. Dry powder. Foam
- FIRE o ‘ ICarban dioxide.
f Finely dxspersed pamc]cs form Prevenl deposmon of dust; clused '

EXPLO SION \expioswe mixtures in air. :system, dust explosion-proof 1

= _ ielectrical equipment and lighting. f_

“See EFFECTS OF LONG-TERM AVOID ALL CONTACT! :

EXPOSURE (g RgpEATED EXPOSURE. | o
‘ ancal exhaust or breaﬂnng IFresh air, rest

\
1
L INHALA
i I ILOw l ;protectlon O v e -
: ‘ [Protective gloves Dromatie [Remove conmminated clothes.
z‘ «SKIN ' iciothing. [Rinse and then wash skin with
et R | = o o [wowrandseap, @
‘Safery gogples ]F irst rinse with plenty of water
“EYES Ifor several mimites (remove
i icontact lenses if easily p0551b]e)
o . B SR | B jthen take fo a doctor. ~—m
I j
. INGESTION ‘i !;Dvc;rriot eat, drmk, or smoke durmg Rinse mouth.
i e [ — . 5 - o = s e——]
SPlLLAGE DISP OSAL | |[ STORAGE fPACKAGING & LABELLIN G

Personal protectior: P3 filter resplramr ISeparﬂtf:d from strong oxidants,
ifor toxic particles. Do NOT let this Provision to contain effluent from fire T symbol
ichermical emter the environment. Sweep |{extinguishing, Store in an area without N symbol
ispilled substance into sealable Idram OF SEWET aCcess. R: 45-68-50/53
]
l

|containers; if appropriate, moisten first S: 53-45-60-61
Ito prevent dusting. Carefully collect UN Hazard Class: 9
iremainder, then remove to safe place. UN Packing Group: III

1 of 3
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ICSC:NENG 1672 Imernational Chemical Safety Cards (WHO/IPCS/IL...

2of3

|
|
|

brtp:/. !w“,w_cdc.gov/niosh/ipcsneng/neng10 /2.l

* ISignal: Warning

Envird
Spested of aingcoce

uatic life
|¥ew t(::)n:qtsa e life with [ong Iasting
oxic

|eﬁ'ects R

SEE IMPORTANT IN",FORMATION ON BACK . e

Prepared i the comesx of cooperation berween the Imermnaoonal ngrm‘ﬂl""3 to
Commnissim of the Earopean Commuritizs (C) TRCS CEC 1994, No madificati?

ICSC 1672

Chen‘nt:a] Safety & e
the Iniemational version have

values

been made exx:cpt 1o add lhe OSHA PELs, NIOSH RELs and NIOSH IDLH : -

International Chemical Safety Cards

CHRYSENE

ICSC: 1672
- E e A'i

! 1  PHYSICAL STATE; APPEARANCE: ROUTES OF EXPO bU:OLErb od imto the body by \
] j COLOURLESS TO BEIGE CRYSTALS OR The substance can be | through the skin and by
i M POWDER inhalation of jts acT059"
r ingestion.
l P PHYS]CAL DANGERS: |
" ' Dust explosion possible if in powder or granular INHALATION RISK of airbomne particles can
' 0  form, mixed with air, A harmful conceﬂ“aﬂonn dispersed i
. ! be reached quickly whe
{ R ! CHEMICAL DANGERS: :
| . , _TERM EXPOSURE:
l | The substance decomposes on burning producing EFFECTS OF SHO RT-T
T i toxic fumes Reacts violently with strong
oxidants. ‘
. ~TERM OR \
A { EFFECTS OF L.O NGU%:.
; OCCUPATIONAL EXPOSURE LIMITS: REPEATED EXPOS ibly c.arcinogenic 10
N : TLV: A3 (confirmed animal carcinogen with This substance is PSS!
unknown relevance to humans); (ACGIH 2006). humans. L
T MAK skin absorption (H); '
Carcinogen category: 2 .
(DFG 2007). !
> |
A I‘l‘
\
T
A

' - Boiling point 448°C

\
Solubility in wa;;‘ e a

PHYSICAL Melting point: 254 - 256°C VETY poor fficient as log Pow:
PROPERTIES | Density: 1.3 QOctanol/water prar £3 1170 €0°
| nglTl! 5.9 e —CRCE
—_— s = s TemmrEIves oo oo o hemlcal may i
ENVIRONMENTAL The substance is very toxic to aquatic organisms. Bloaccmmﬂatmn Of_ ﬂ‘;;sﬂ:e
DATA occur in seafood. It is strongly advised that this substance does not eyt
|epvironment _ager =
| NOIIES - ot e, T |
SN S s oo oo o - kl clothes
Dependmg on the degree of exposure perlodlc med1 cal examination is suggestcd Do NOT” ‘ﬂ _,v:rgronn(% A mixiures. i
:substance does not usually oceur as a pure substance but as a component of polyaromatic ) r; ages.
FI«lum.em population studies have associated PAH's exposure with cancer and cardiovascular =

11/5/2008 11:38 A



ICSC:NENG1672 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cde.gov/niosh/ipcsneng/neng 1672, himl

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

. . ‘ _A_DDI_TIQNAL WFOBMATIQN
; |
ICSC: 1672 CHRYSENE

i (CVIPCS, CEC, 199

"Neither NIOSH, the CEC or the JPCS nor any person acﬁné on behalf of NIOSH, the CEC or the JPCS is

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

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

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

3of3 11/5/2008 11:38 AM



 cde.gov/niosh/ipesneng/NEngY Lu-Ltks
ICSC:NENG0720 International Chemical Safety Cards (WHO/TPCS/IL... el

International Chemical Safety Cards

1CSC: 0720
BENZO(b)FLUORANTHENE -

ﬁona! imtfiutfg for el Haﬂm"

Fisad
Y N ﬂ“ufmnﬁﬁﬁ' ¥ 2
@O

e

! Benz(e)acephenanthrylene
! 2,3-Benzofluoroanthene
' Benzo(e)fluoranthene
3.4-Benzofluoranthene

Ca0Hi2 \
‘. Molecular mass: 252.3 l
ICSC# 0720
CAS#  205-99-2
‘RTECS # CU1400000
\EC # 601-034-00-4

‘March 25, 1999 Validated e
" TYPES OF | =x l =2 r'— FIRST AID/
| BAZARD/ | ACUSYM[ EET‘ LDOM“SmS/ .~ PREVENTION , FIRE FIGHTING
EXPOSURE - | e i
= === % e - [{ys wase of fire in the m_fmn
IRE ‘ | 'J_ i approprlate extpgl =
i F ! ” "1_:_ dia.
'EXPLOSION | _ _ é = |
| EXPOSURE | JAVOID ALL CONTACT!
i B — 2
: sINHALA local exhaust or breaﬁnng
! . T{ON | - S = metectzon ) = | : tan;malgdrclazhcs
; | JPmtechve gloves Protective ! 1’““1- ?:ewaigoélen wash skin with
- v i S
I SKIN ‘ clothing, {ar aater and soap. :
] o ) e \ y ) ; of water
; ith lent) 0
i } ISafety spectacles or eye { i ';’S:;fr:‘:;mges {(remove
; EYES ; iprotection in con‘llbination with 'ffj:; ntact lenses if easily possible).
i & ‘breathing protection. iven take to a doctor. \
. I i for medical
: e - Elmse mouth. Refer
I JINGESTION | Egggf‘ eat, drink, or smoks during 1 ﬂﬂﬂrm_/__,_%
| e
T === v = & LABELLING
" SPILLAGE DISPOSAL | STORAGE PAC << ACING &

Provision to contain effluent irom f ire
extinguishing. Well closed.

Sweep spllled substance into covered

|
.containers: if appropriate, moisten first T synmE™ %

Ho prevent dusting. Carefully collect IN swﬂ‘;“’)’f 53

jremainder, then remove to safe place, | {R: 45 oty 60-61

|Do NOT let this chemical enter the 1 I§: 53—= >

environment. : =

i SEE IMPORTANT INFORMATION ON BACK —— -

_ — —_— —_——ms = -— L

11/5/2008 11:37
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ICSC:NENG0720 International Chemical Safety Cards (WHO/TPCS/IL...

http://www.cde.gov/miosh/ipesneng/neng0720. homl

' ICSC: 0720

Prepared in the context of cogperation between the Imermational Programme on Clreracal Safety & the
Cammession of (he European Communites (C) IPCS CEC 1994. No maodifications 16 the Internatonal verson have
bcen madc cxncpt ] add thr. OSHA PELs, NIDSH RELs and NIOSH IDLH w.knes

Internatlonal Chemical Safety Cards

BENZO(b)FLUORANTHENE L(Een Ul
1 PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE.:
! " COLQURLESS CRYSTALS The substance can be absorbed into the body by
i M ! inhalation of its aerosol and through the skin.
| PHYSICAL DANGERS:
| P : INHALATION RISK:
i Evaporation at 20°C is negligible; a harmful
! 0 | CHEMICAL DANGERS: concentration of airborne particles can, however,
| - Upon heating, toxic furnes are formed. be reached quickly.
R :
i OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
T . TLV: A2 (suspected human carcinogen),
' (ACGIH 2004).
| A | MAK: EFFECTS OF LONG-TERM OR
l j Carcinogen category: 2 REPEATED EXPOSURE:
N | (DFG 2004). This substance is possibly carcinogenic to
| humans. May cause geneiic damage in bhuamans.
T |
I
i
!
D ;
A
T
A e e e s —— it s — —— s s -
I Bmlmg point: 481°C Octzmo]/water partition coefficient as log Pow:
PHYSICAL l Melting point: 168°C 6.12
PROPERTIES Solubility in water:
] none
|ENVIRONMENT AL ﬁ'hls substauce may be haza.rdous L) the environment; special attention should be given
: DA Ito air quality and water quality.
TA
| N 0 T ES
EBenzo{b)ﬂuoranﬂlene is presenr asa component uf polycychc aromatic hydrocarbons (PAH) com»ant in the enwrommmt
tusually resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels and tobacco. ACGIH
yrecommends environment containing benzo(b)fluoranthene should be evaluated in terms of the TLV-TWA for coa tar pitch
\volatile, as benzene soluble 0.2 mg/m’. Insufficient data are available on the effect of this substance on human heaith,
itherefore utmost care must be taken.
: ) ADDITIONAL INFORMATION o
? |
ICSC: 0720 BENZO(b)FLUORANTHENE
g {C)IPCS, CEC, 1954

20f3 11/5/2008 11:37 AM



i osh/ipcsNENg/Nenguy £ £U i
ICSC: G0720 International Chemical Safety Cards (WHO/IPCS/IL.... atp: ﬁwww.cdc.govfmos ip
o D -_. hier NIOS he CE( B Ty [, e o E&:—DT—;h; ECS is
{Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NISO?E}I?S& ﬂi e

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

B | T ] [ i SMe!
! ] io I I i :knded 1n nat ! } lctle“eCt n al] case a] the detalled requll‘ llts.
CE ! i i iOl‘lal leglslatlﬂn on ﬂ.] es ] - ,.1 ; .

ﬂle 0 A PE » NIOSH R.EI‘S alld NIOS“ IDLI I Uﬂ.lues. = e e

11/5/2008 11:37
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ICSC:NENG0104 International Chemical Safety Cards (WHO/IPCS/IL....

http://www.cdc.gov/niosh/ipcsneng/neng(104. homl

International Chemical Safety Cards

ICSC: 0104

BENZO(a)PYRENE
T {( 1 B madions) Skt onc Health
E’ L uv o
! UNEP ;
! Benz(a)pyrene
! 3,4-Benzopyrene
i Benzo(d,e,f)chrysene |
; CaoHi2
. Molecular mass: 252.3
(ICSC# 0104
ICAS# 50-32-8
'RTECS # DJ3675000
iEC # 601-032-00-3
October 17, 2005 Validated - L, M- -
“TYPESOF | F L
\ :  ACUTE HAZARDS/ | FIRST AID/
- HAZARD/ | ; PREVENTION
 EXPOSURE | SWPTOMS 7 I FIRE FIGHTING
' nCombustible. INO open flames. {Water spray, foam, powder,
ol ot I e . _._|carbon dioxide. L
| EXPLOSION L A P

iSee EFFECTS OF LONG-TERM |AVOID ALL CONTACT!

| EXPOSURE IOR REPEATED EXPOSURE, |AVOID EXPOSURE OF E
‘ i (PRECNAND WOMEN!
; g I
i JINHALATION | Local exhaust or breathing ‘Fresh air, rest.
. L= L= protection. N i - "
% '!MAY BE ABSORBED! Protective gloves Protectwe IRBE’I}OVG con@minated clothes.
; *SKIN | clothing. lRmse and then wash skin with
el D S ——. - mvater andsoap. |
: : Safew goggler. or eye protecuon iFirSt rinse with plent\' of water |
EYES | in combination with breathing for several minutes (Temove
: i protection. contact lenses if easily possible),
i _ itnen ke 10 a doctor.
i Do not eat, drink. or smoke during ‘induce vomi"fing {(ONLY IN
I *INGESTION work. {CONSCIOUS PERSONS!). Refer
| o - . ~ ifor medical attention.
' SPILLAGE DISPOSAL_ r STORAGE PACKAG[NG & LABELL]NG
lEvacuate danger area! Personal Separawd ﬁ-um strong omdants
%protecﬂon complete protective clothing T symbol
;including self-contained breathing N symbol
{apparatus. Do NOT let this chemical R: 43-46-60-61-43-50/53
‘enter the environment. Sweep spilled S: 53-45-60-61
isubstance into sealable containers; if
,appropriate, moisten first to prevent
idusting. Carefully collect remainder,

lof3
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S g0104.htmi
ICSC:NENGO0104 International Chemical Safety Cards (WHO/IPCS/IL... hup;ﬁwww.cdc.gov/moshflpcsm“g’m"“=

‘then remove to safe place. I ' | I T, P ~

sfzgmdhﬂﬁfﬂ;o_fm}&i)ﬁbﬁﬂéxl e s S]]

¢ the
Prepared m the context of cooperation between the Imernatonal P e on Chermeal Safery &

! i s1on have
"1CSC: 0104 Commission of the European Commarstes (C) 1PCS CEC 1004 No modifications to the Intemational ver
] heen made except 10 add the OSHA PELs, NIOSH RELs and NIOSH IDLH values

International Chemical Safety Cards

1CSC: 0104
BENZO(a)PYRENE i
? ! | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
\ | PALE-YELLOW CRYSTALS The substance can be absorbed into 1:1 and b
| M ! inhalation of its aerosol, through the slon &1¢ bY
' . PHYSICAL DANGERS: ingestion.
P ;
[
| l INHALATION RISK:
| o . CHEMICAL DANGERS: Evaporation at 20°C is negligible; a hanl?&ﬂv .
' i Reacts with strong oxidants causing fire and concentration of airborne p_arlmles:;i can, s
| R ! explosion hazard. be reached quickly when dispersed.
| |
! URE:
T ! OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOS
| | TLV: Exposure by all routes should be carefully ’i
| A i controlied to levels as low as possible A2
i (suspected human carcinogen); (ACGIH 2005). EFFECTS OF L.ONG-TERM OR |
! N { MAK: REPEATED E XPOSURE: ans. May |
: | Carcinogen category: 2; Germ cell mitagen This substance is carcinogenic (o humans. o 1
J T group: 2; cause heritable genetic damage to human f: |
i {DFG 2005). cells. Animal tests show that this substaz on 1
possibly causes £oXicity to human reproduc \
' D or developmenit- |
{
! 1
| T 1
A N . |
: .. __ieggs Wb | e :
! Boiling point: 496°C Solubility in w zxter: none (<0.1 g/1 00 mi) \
| PHYSICAL Meiting point: 178.1°C Vapour pressi-e - ;
i Demnsity: 1.4 negligible } loa Pow: |
! PROPERTIES | giem” Octanol/water prartition coefficient as log Fow: |
! 6.04 i

= : . —= === ‘ = — AT ] may
, “The substance is very toxic to aquatic organisms. Bicaccumulatiors of this chemical
JENWRgfﬁE Al ‘occur in fish, in plants and in molluscs. The substance may cause | €ng-term effects in

: !the aquatic environment.

NOTES =5 T

iDo NOT take working clothes home. Benzo(a)pyrene is present as a component of polycy< 1€ aromatic hydroc:;;))ggfauy

E(PAHS) in the environment, usually resulting from the incomplete combustion or pyrolysis of organic matters,
ifossil fuels and tobacco.

| S . - g
} . ADDITIONAL INFORMATION
!

/572008 11:37 AN
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ICSC: 0104 BENZO(a)PYRENE
! (CYIPCS, CEC, 1994 i

1 |Neither NIOSH, the CEC or the TPCS 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}[)‘,(];giL Iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
i Jincluded in national legislation on the subject. The user should verify compliance of the cards with the

[ NOTICE: ;relevant legislation in the country of use. The only modifications made 10 produce the U.S. version is
! ] iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. i

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

BENZO(ghl)PERYLENE 1CSC: 0739
(S o st
UﬁP z

1,12-Benzoperylene
1,12-Benzperylene
CaaHi2
Molecular mass: 276.3
1ICSC# 0739
CAS#  191-24-2
RTECS # D16200500
October 18, 1999 Validdted =
| TYPES OF | |
| ACUTE HAZARDS/ | FIRST AID/
HAZARD/ | ' PREVENTION FIGHTING

EXPOSURE | i e | L_EE__,_M—

! i : undings:
|Combustible under specific INO open flames. |in case of fire in the surro
- ___FIRE ~conditions. ! ) sl extinguishing agents allowed.
EXPLOSION | S =
‘ | [PREVENT DISPERSIONOF |
gy < A DUST!_ i |
f INHALATION | ]Local exhaust or breathing iFresh air, rest.
e N . sjprotection. ‘ —
i Protective gloves Protective éRemove comarmﬂatﬂd clothes.
i «SKIN I J{clothing. {Rinse and then wash skin with
= ’ i |water and soap.
i i ol § | ._4———-4-———*—‘*_‘__—*“-—
| | rSafety spectacles or eye {First rinse with plenty of water
: EYES i {protection in combination with [for several minutes (remove
- ibreaming protection if powder.  comntact lenses if easily possible),
. | '!then take 10 2 doctor.
‘ ) e E - fDo not eat, drmI\, or smoke durmg Rmse mouth. Refer for rnedlcal
|sINGESTION | work rion b e
R gt ) e b LN e e | M Seme—" e

: SPILLAGE DISPOSAL STORAGE PAC’KAGING & LABELL[NG

| -
!Sweep spilled substance into covered EWell closed. !
icontainers. Carefully collect remainder, |
ithen remove to safe place. Do NOT let !
‘this chemical enter the environment ‘ ! T

_l SEE IN,[PORTANT ]NFORMATION ON BACK =g e Ll

m:cal Safety & the
he internanomal version have

| Prepared in the context of cooperanan berween the Intemational Progoramme on Che
i ICSC: 0739 Commission of the Exropean Communines (C) IPCS CEC 1994, No rriodifications to t
; been made :xccpt 1o add lhe OSHA PELs, NIOSH RELs z2nd N]OSH. IDLH Vﬂh&‘-ﬁ

Internatlonal Chemlcal Safety Cards

1of2 11/5/2008 11:06 AM
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htip:/fwww.cde.gov/niosh/iposneng/neng0739. html

BENZO(ghi)PERYLENE 1CSC: 0739
! I | PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: |
i ! PALE YELLOW-GREEN CRYSTALS. The substance can be absorbed into the body by
| M inhalation of its aerosol and through the skin
| PHYSICAL DANGERS:
| P . INHALATION RISK:
; ; Evaporation at 20°C is negligible; a harmful
i 0] : CHEMICAL DANGERS: concentration of airborne particles can, however,
‘ » Upon heating, toxic fumes are formed. be reached quickly.
L R f
: i OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF SHORT-TERM EXPOSURE:
| T { TLV not established.
r A | EFFECTS OF LONG-TERM OR
! REPEATED EXPOSURE:
% N
i
| T
i
|
D
| A
l
! T
|
H A ol . —-—- .
[  Boiling point: 550°C Solubility in water:
PHYSICAL : Melting point: 278°C none
PROPERTIES | Density: 1.3 Octanol/water partition coefficient as log Pow:
g 6.58

1ENVTRONMENT AL [This substance may be hazardous two the environment; special attention shouid be given -
: DATA 10 air and water.
] NOTES

| Benzo(ghi Jperylene is present as a component of palycyclic aromatic hydrocarbons (PAH) confent in the environment .
iusually 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 health, therefore vamost care must be aken.

ADDITIONAL INFORMATION

[
i ICSC: 0739 BENZO(ghi)PERYLENE
i (C) IPCS, CEC, 193 .
| T Nowher NIOSH. the CEC or the IPCS not 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 callective 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
i jrelevant legisiation in the country of use. The only modifications made to produce the U.S. version is

Einclusi_on of the OSHA PEI.s, NIOSH RELs and NIOSH IDLH values. )

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

POLYCHLORINATED BIPHENYL (AROCLOR 1254) R i

[

i

GO

r

1 Chlorobiphenyl {54% chlorine) E

! Chlorodiphenyl (54% chlorine) ‘
PCB

| Molecular mass: 327 (average)
ICSC# 0939

ICAS#  11097-69-1
[RTECS # TQ1360000
UN# 2315

IEC#  602-039-00-4
|October 20, 1'9_99 Y_alidqed

watigmal Instizwte for !
ogmfﬂfmnzrsmwandueaxrh !

: = : L L I N IS SR
TYPESOF | ! [~ S ‘
{ ACUTE HAZARDS/ i I FIRST AID/ i
| Bazamb | RO FIRE FIGHTING
| EXPOSURE ! SO e O L e, &
T FIRE INot combustible. Gives off wnatingor '_ilnmmc- ﬂf ﬁ[.-c in the suroundings: powder,
' 'tox1q fumes (o pases) inafie. | - [ - jcerbon dioxide, -
| EXPLOSION ! § % "
I PREVENT GENERATION OF MISTS! r ”””””””” \
e e o lswcTEveme . |
*INHALATION ] iVentilation. -~ ;Frash air. rest, Refer “for medical attendion. N
[MAY BE ABSORBED! Dryskin.  |Protective glovés. Protective clofiung.  JRemove coniarmnaed clothes. Rense and ‘
-SKIN {Redness. | then wash skin with water and soap. Refer
{ +for medical attention. d
1 T T T Saitty popgles. face seld, Farst rinse with plenty of water for several | ‘
*EYES i i ,mmtes iremove contact fenses if ensily
i 1poss1blc) then take [o a doctor. E
[*INGESTION |Hcadach: Numhness. Do not eat, drmk. or. smokB : during work. !Rcst Refer for medma] attention. |

o i
PACKAGING&LABELLING .

T SPOLAGEDISPOSAL | - STORAGE

IComu.’ntnne:q:erL Collect leaking liquid in ‘Scparamd from food and feedswls Coot. Dry T Unbreakable packaging: put breakable packaging
jsealable contginers. Absorb remaining hquidin  Keep in g well-ventilated room. into closed unbreakable comainer. Do not transport

jsand or inert absorbent and remove to safe place. | iwith food und feedstudls. ll
iDo NOT let this chemical enter the environment. ‘j Severe
|Personat protection: complets profective clothing 1 tmarine pollutant. :l
imneluding self-contained breathung apparatus, i Note: C
| 2 Xnsymbol “.
| TN symbol 1.
i' ! R 33-56/53
! i :§, 235 60-61 '
i

{UN Hazard Class: @
UN Packing Group: II

e e Y lil SEEIMPORTANT lN’FURMAT[ONOI\ mcn.

| Prepared m the conent of marﬁmum beiween the lmurrmnnl Prograrmme oo Che‘vmcai 3’&‘? & the Commussion of the Earopean |
1 ICSC: 0939 Commumities (C) [FCS CEC 1994 Na modifieations 10 the Temibons] verskn bave been made exceqi 10 add the OSHA PELs, NIOSH RELs
1

) anleOSH IDLH values I |

Internatmnal Chemlcal Safety C' ards
POLYCHLORINATED BIPHENYL (AROCLOR1254) e
' L | PHYSICAL STATE: APPEARANCE: ROUTES OF EXPO SURE: |

. LIGHT YELLOW VISCQUS LIQUID, The substance can be @bsorbed ino the body by inhalation of its 'I
M aerosol, through the sicin and by ingestion

1of2 11/5/2008 10:34 AM
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hitp: /fwww.cde.gov/niosh/ipcsneng/neng0939 himl

INHALATION RISK:

) : = e
' P | PHYSICAL DANGERS: |
| A harmful contamiration of the air will be reached rather slowly i
; o on evaparalion of this substance at 20°C. !
| ; CHEMICAL DANGERS: \
R ! The subsiance decomposes in a fire producing nritating and EFFECTS OF SHORT-TERM EXPOSURE: !
toxic gases ‘
| s -
: OCCUPATIONAL EXPOSURE LIMITS: EFFECTS OF LONG-TERM OR REPEATED EXPOSURE: 1
i A TLV: 0.5 mgfn?® as TWA (skiny A3 (ACGIH 2004). Repealed or prolomged contact with skin may cawse dermatitis.
MAK: 0.05 ppm 0.70 mg/m® i The substance may have effects on the liver Ammal tests show
N Peak inmitation category: H(8) Carcinogen category: 3B that this subsmance possibly canses toxic effects upan human
Pregnancy risk syoup: B reproduction. ]
T (DFG 2004). !
[ OSHA PEL: TWA 0.5 mg/m’ skin ‘!
| NIOSH REL*: Ca TWA 0,001 mg/mr’ See_Appendix A *Note:
D The REL aiso applies to other PCBs. l
NIOSH IDLH: Ca 5 mg/nr’ Sec: IDLH INDEX |
| A ;
| i
: T : |
i
| A 5 _ |
| PHYSICAL E Relative dgnsﬂy(watcr =1). 1.5 Vapour pressure, Pa at 25°C: 0.0] ¥
PROPERTIES : :glmubtluy in water: Octanolfwater partition coefficient as log Pow: 6.30 (estimated) i
i ENVIRONME In the f{-md chain important to mmans, bicaccumulaion mkcs place, specifically in aquatic organisms. ILis s&ongly
IRO DLt advised not 1o let the chemical enter into the environment,

1 DATA

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

ADDITIONAL INFORMATION
!

b
'
i . - . . :
T

 1CSC: 0939

POLYCHLORINATED BIFPHENYL (AROCLOR 1254)
(C) IPCS, CEC, 1904 ]

" [Neither NIOSH, the CEC or Lhe IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is responsible for the use which 5‘

| IMPORTANT  immght be made of this information. This card coniains the collective views of the IPCS Peer Review Commitize and may not refiect in
LEGAL iall cases all the demiled requircments inciuded in national legislation on the subject. The user should verify compliance of the cards

¢ NOTICE: jwith ihe relevant lepisiation in the country of use. The only modifications made to produce the U.S. version is inclusion of e OSHA

i |PELs. NIOSH RELs and NIOSH IDLH values.

- 5 . = 5
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International Chemical Safety Cards

ALDRIN

ICSC: 0774

@{ﬁ%uv

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,4all 5alpha,8alpha,8al})

Mrrﬁon\ef Institute for

ﬂccuparmnai Eafei and Hea#h

HHDN
Ci12HsgCls
Molecular mass: 364.9 A
ICSC# 0774 @ .
ICAS#  309-00-2 &
RTECS # 102100000 SN
UN # 2761 T
EC# 602-048-00-3
March 26, 1998 Validated e pp——
TYPES OF
ACUTE HAZARDS/ FIRST AID/
HAZARYY VMP PREVENTION FIRE FIGHTING
EXPOSURE » > TBIYI_E_ i i ————
Not combustible. Liquid ] En case of fire in the surroundings:. ‘
formulations containing organic all extinguishing agenrs allowed.
FIRE solvents may be flammable. [ | i
Gives off irritating or toxjc fumes :
o orgases)ina fire. . e —
[EXPLOSION | o - anall o i - ) :
jiPREVENT DISPERSION OF |
DUST! STRICT HYGIENE!
EXPOSURE JAVOID EXPOSURE OF I
{ADOLESCENTS AND |
,f ICHILDREN! Bl T o) aehde
: ' dical .
! . ( See Ingestion). 5Vemllanon (not 1f powder) [Fresh air, rest. Refer for me
j INHALATION l |attention.
PR .l — S
‘ MAY BE ABSORBEDI See Prowecive gloves. Protective [Remove contaminated clothes.
|Ingestion. Iciothing, ‘Rinse and then wash skin with i
*SKIN l -water and soap. Refer for !
| l‘ medma] attention.
iSafety goggles or face shleld i First rinse with plenty of waYBT
| for several minutes (remove
*EYES | ~oniact lenses if easily possible),
| sthen take to3a doctor o——
Convulsions. Dizziness. ‘lDo aot eat, drmk, or smoke durmg (Give a slurry of activated
JINGESTION Headache. Nausea. Vomiting. IWOI‘[\ Wash hands before eating.  |charcoal in water to drink. Do
‘IMuscle twitching, ; 'NOT induce vorniting, Rest.
! |Refer for mech ca] attcntLOrL

11/5/2008 10:57 AM
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http://www .cde.gov/niosh/ipcsneng/neng774 . html

j SPlLLAGE DISPOSAL STORAGE PACKAGING & LABELLING
\Do NOT wash away into sewer. Sweep Prmnsmn to contain effluent from ﬁrc Do not transport with food and

;spilled 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

rremainder, then remove to safe place.
|(Extra personal protection: chemical
|protection suit including self-contained

Keep in a well-ventilated room. Store in
an area without drain or sewer access.

N symbol
R: 24/25-40-48/24/25-50/53
S: 1/2-22-36/37-45-60-61

[breathing apparatus). UN Hazard Class: 6.1
‘ } e |UN Packing Group: u
SEE IMPORTANT INmRMATION ON BACI\
! Prepared m the context of coaperaion between the Internabonal Programme on Chenical Safety & the
ICSC: 0774 Cammussion of the Earapean Comemimities (C) IPCS CEC 1994, No modifications 10 the Internatonal version bave

been made cxcep: w add the OSHA PELs, NIDSH RELs and N!OSH IDLH valhues.

Internatlonal Chemlcal Safety Cards

ALDRIN ICSC: 0774
: I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:
| COLOURLESS CRYSTALS The substance can be absorbed into the body
M i through the skin and by ingestion.
! - PHYSICAL DANGERS:
| P i INHALATION RISK:
; Evaporation at 20°C is negligible; a harmful
| (o] : CHEMICAL DANGERS: concentration of airborne particles can, however,
; The substance decomposes on heating producing be reached quickly on spraying.
R : toxic and corrosive fumes including hydrogen

' i chloride. Reacts with acids and oxidants. Attacks EFFECTS OF SHORT-TERM EXPOSURE:

T many metals in presence of water. The substance may cause effects on the central
nervous system , 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 | 1997).
MA.K (Inhalable fraction) 0.25 mg/ny’ 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). Cumulative effects are possible: see Acute
D OSHA PEL: TWA 0.25 mg/m’ skin Hazards/Symptoms.
NIOSH REL: Ca TWA 0.25 mg/m’ skin See
| A i Appendix A
: | NIOSH IDLH: Ca 25 mg/m® See: 309002
T ;
!
A i
| Boiling point at 0.27kPa: 145°C Solubility ip water: none
E PHYSICAL ! Melting point: 104-105°C Vapowr pressure, Pa at 20°C: 0.009
PROPERTIES | Density: 1.6 Octanol/water partition coefficient as log Pow:
1 g,fcm’ 74

iThe substance is very toxw 0 aquatic orgamsms This substance may be hamrdous 1o %)
IENVIRONMENTAL .the environment; special attention should be given to birds, honey bees. In the food a
DATA ichain 1rnportant to hurnans, bioaccumulation takes place, specifically in aguatic :

i jorganisms. 1t is strongly advised not to let the chemical enter into the envnronment becausc it persmts
j |
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jin the environment. The substance may cause long-term effects in the aquatic enviropment. Avoid
irelease to the environment in circumstances different to normal use. ey =

NOTES

‘Other melting points: 49-60°C (technical grade). Depending on the degree of exposure, periodic medical examination Is
indicated, If the substance is formulated with solvent(s) also consult the card(s) (ICSC) of the solveni(s). Carrier solvents
iused in cormmercial forrmulations may change physical and toxicological 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 frade names.

i Transport Emergency Card: TEC {(R}-61G41b.
| NFPA Code: H2; FO; RO;
; Card has been partially updated in August 2007: see Storage, Occupational EXPOSUT""_ L.n-mts.'

{ ADDITIONAL INFORMATION

{CVIPCS, CEC, 1994

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

IMPORTANT Qresponsible for the use which might be made of this information. This card contzins the collective views _
LEGAL

jof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
i fincluded in national legislation on the subject The user should verify compliance of the cards \\"Ith‘the
NOTICE: | olevant legislation in the country of use. The only modifications made to produce the U.S. version is
|inciusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. . .
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International Chemical Safety Cards

ENDRIN ICSC: 1023
{ ;ﬂ\ -\q F Atztional insiftutes for
| t‘i’/ (‘ "} fany Occupationst savety and Health
1y @\“J |
s UNEP
| C12HgClsO
| Molecular mass: 380.9
ICSC# 1023
CAS# 72-20-8
RTECS # 101575000
luN# 2761
EC# 602-051-00-X
March 10, 2000 Validaitedi -
TYPES OF = = B
ACUTE HAZARDS/ | ’ FIRST AID/
HAZARD/ t PREVENTION
i i I
pxpOSURE | SYMPTOME _if}. SFIREFICEITNG
1 Not combustible. Liquid | In case of fire in the surroundings:
i (formulations containing organic 'lall extinguishing agents allowed.
FIRE '\solvents may be flammable. i
Gives off irritating or toxic fumes !
‘{(or gases) ina fire. | . I T | =gt
| EXPLOSION ‘i et N e e———
[PREVENT DISPERSION OF  |IN ALL CASES CONSULT A
\l H
LA ) S __DUST:STRICTHYGIENE! __[DOCTOR! _
I -
| INHALATION - (See Ingestion) {Local exhaust or breathing Fresh air, rest. Reﬁer for medlcal
e o SR A . o iprotection. .. _ ;temion
i MAY BE ABSORBED! iProtecnve gloves. Protecnve Remove comammated clothes
«SKIN zclotlnng ''Rinse and then wash skin with
i iiwater and soap. Refer for
i T AL  |medicalattention.
i Face shield or eye protecdon in |[Firstrinse with plenty of water
EYES I Icombination with breathing for several minutes {remove
‘ 1’ iprotection if powder. lcontact lenses if easily possible),
AN . I - |t.hen nlake to a doctor.
i |Dlzzmess Wealmess Headache. Do nm eat, dnnlg or srnoke durmg iGive a slurry of activated
 sINGESTION ausea. Vomiting. Convulsions. iwork. Wash hands before eating. -charcoal in water to drink. Rest.
. P ——— gr3  ea LRefe] for medical attention.
| SPILLAGE DISP POSAL | STORAGE  [PACKAGING & LAB_FELLING
Do NOT wash away into sewer. Sweep |Provision to contain effiuent 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-venfilated room. marine polhrant.
remainder, then remove to safe place. T+ symbol
Do NOT let this chemical enter the N symbol
environment. (Extra personal protection: R: 24-28-50/53

10of3
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:chemical ;Jfr;tecﬁ on suit includiné
iself-contained breathing apparatus).

J

htp:/fwww .cdc.govlnioswipcsnengmngl 023.luml

(5: 1/2-22-36/37-45-60-61
iUN Hazard Class: 6.1
SUNPac_kiEg_Grp_}qg:_I e -

_ SEE IMPORTANT INFORMATION ON BACK . el =

 ICSC: 1023

mme on Chemucal Safery & the

Prepared m the comtext of cooperation between the Imematomal Progral e Joemational version bave

Conmmussion of the Eurepean Commurtities {C) TPCS CEC 1994, No modifications @ U
been made except 1o add the OSHA PELSs, NTOSH RELSs and NIOSH IDLH values

International Chemical Safety Cards

ICSC: 1023

- e

= — !
ROUTES OF EXPOSURE:

the environment. In the food chain important to humans, bioaccumulation takes

I F PHYSICAL STATE; APPEARANCE: im0 the body b
| WHITE CRYSTALS The substance can be abS'Ol'bed lm(.) & .0 y BY
M l inhalation, through the skin and by ingestion.
| PHYSICAL DANGERS: .
P ; INHALATION RISK:
\ o
i Evaporation at 20°C is negligible: 2 haraﬁﬂ -
o ' CHEMICAL DANGERS: concertration of airborne particles G;’L wever,
The substance decomposes on heating sbove  be reached quickly on Spraying m(-iw en
R 245°C, producing hydrogen chloride phosgene ~ dispersed, especially if powdered.
T OCCUPATIONAL EXPOSURE LIMITS:  EFFECTS OF SHORT-TERM EXmPOCS WUREal :
TLV: 0.1 mg/me (skin} (ACGIH 2000). The substance mnay cau_se e_ffects 0:1 he eand
A OSHA PEL: TWA 0.1 mg/m’ skin nervous system , resulting in CORVUISIONS
NIOSH REL: TWA 0.1 mg/ ski death. The effects may be delayed. Medical
N ) ¥ mg/mt” skin observation is indicated.
NIOSH IDLH: 2 mg/m” See: 72208
T EFFECTS OF LONG-TERM OR .
REPEATED EXPOSURE:
D \
A '
g
T :‘
A o \
: Decomposes below boiling point at 245°C olubility in w ater, g/100 mi at25°C: 1
Melting point: 200°C none (o !
PHYSICAL ' Density: 1.7 Vapour pressure, Pa at 25°C: nt?gllgible .
\ PROPERTIES ' Octanol/water partitior: coefficient as logPow:
| 5.34 e
The substance is very toxic to aquatic organisms. This substance may be hazar (110;:5;:
NVIRONME the environmert; special atention should be given to honey bees birds marmmats 15 :
E o INGAE strongly advised ot to et the chemical enter into the envirorment because it persists in R
DATA place, specifically in

Use.,

fish seafood Avoid release to the environment in circumstances di fferent £a qu_mal_ _

NOTES R A

If the substance is formulated with solvent(s) also consult the card(s) (ICSC) of the solvent(s). CarTh
commercial formulations may change physical and toxicological properties. Do NOT take: workinge¢

od with solvent(s) alse consult the card(s) (IC er soivcnis used in
lothes home.
d: TEC (R)-61G4la

Transport Emergency Car

11/5/2008 10:58 AM



[CSC:NENG1023 International Chemical Safety Cards (WHO/TPCS/IL.... http://www.cde.gov/niosh/ipcsneng/neng 1 023.htmi

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

i ADDITIONAL INFORMATION

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

i "Neither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is
i IMPORTANT Lresponsible for the use which might be made of this information. This card contains the collective views
! LEGAL iof the [PCS 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
DENE relevant legislation in the country of use. The only modifications made to produce the U.S. version is
linchmsion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

3of3 11/5/2008 10:58 AM
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[CSC:NENG0740 International Chemical Safety Cards (WHO/IPCS/IL... }ntp://www.cdc.gowniosWipcsneng/mngOﬂO.hﬁnl

International Chemical Safety Cards

CHLORDANE (TECHNICAL PRODUCT) ey
(&) R S et
@(f@ %)
UNEP

1 1,2,4.5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4, 7—methanomdene

‘ 1,2.4,5,6,7,8,8-0ctach10r0-2,3,3a,4,7_.7a-hexahydro -4,7-methano-1H-indene
-‘ C10B6Clg

> Molecular mass: 409.8

ICSC# 0740
ICAS# 57-74-9
UN# 2996

EC# 602-047-00-8
|Mgrc_:h 26, 1998 Validated

. TYPESOF | T

i TZARD/ ACUTE HAZARDS/ | FIRST AID/

i EHXA;OSUR!]’E‘, | SYMPTOMS . PREVENTION | pigg FIGHTING

I \qumd formulanons cnntaunng . ENO_ o_p_en_ﬂa_m;s__ ] A]cnhnl res1stam foam, powder, [
1 FIRE Iorgamc solvents may be I |carbon dioxide. ‘

tﬂammable Gives offirritating or
tomc furges (or gases) ina fire. :

1EXPLOSION| il o5 | ==

\ ! iPREVENT GENERATION OF _ |IN ALL CASES CONSULT A
| ' {MISTS! STRICT HYGIENE! DOCTOR!

i |
. EXPOSURE AVOID EXPOSURE OF
| ! ADOLESCENTS AND
! [— |CHILDREN! _ Rl
SN westion), e R | est Refer formedlcal
[NH ALATION E(See Ingestion). lBreathmg protectlon. Fresh air, T
! sattennon — .
L IMAY BE ABSORBED! 1Protect1ve gloves Protecuve [Remcwc contﬂmlnated clothes
{*SKIN g [clothing, {Rinse and then wash skin with
! ] g | {water and soap. |
i [Redness. Pain. ISafety gogeles face shield or eye First rnse with plenty nty of water
: rotection in combination with  ifor several mimtes (remove
*EYES P . b
breathing protection. |contact lenses if easily possible),

" | ithen take to a doctor.

1Ccmﬁ151on. Convulsmns Nausea. Do ot eat drmk, ar smoke durmg {Rest, Refer for delCﬂI attznmm.

| -INGESTION
|

~ [Vomiting, |w0rk Wash hands before eating. .‘
iCollect leaking and spilied liquid in Provision to contain effluent ﬁ'om ﬁ_re Denot fransport with food and
;sealable continers as far as possible.  |extinguishing. Separated from food and | feeds tuffs.
{ Absorb remaining liquid in sand or inert | feedstuffs bases and incompatible ESevere

‘absorbem and remove to safe place. Do |materials See Chemical Dangers. Well | marine pollutant
iNOT wash away into sewer. Personal  |closed. Keep in a well-ventilated room. E)s.n symbol

i
]
|
1
| SPILLAGE DISPOSAL : STOR_AGE _ IPACKAGING & LABELLIN \
l
|
iprotection: chemical protection suit [N syrnbol \5

I of3 11/5/2008 10:59 AM



ICSC:NENG0740 International Chemical Safety Cards (WHO/TPCS/IL... b/~ www .cde.gov/niosh/ipesneng/neng(740.lml

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

; j | UN Hazard Class: 6.1
' | 1UN Packing Group: I

. = - = -

SEE IMPORTANT ]NFORMATION ON BACK

i Prepared m the comext of cooperabon between the Internatioml Programme on Chemical Safery & the
(‘ ICSC: 0740 Commsaion of the Evrcpean Communites (C) TPCS CEC 1994, No modifications to the International version have
| been made except o add the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

International Chemical Safety Cards

CHLORDANE (TECHNICAL PRODUCT) ICSC: 0740

1 | 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 Evapaoration at 20°C is negligible; a harmful
concentration of airbome 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 levels may result in
T iron, zinc, plastic, rubber and coatings. disorientatior, tremors, convulsions. respiratory
failure and death. Medical observaiion is
A OCCUPATIONAL EXPOSURE LIMITS: indicated.
: TLV: 0.5 mg/nr as TWA (skin) A3 {confirmed
N ! animai carcinogen with uwnknown relevance to  EFFECTS OF LONG-TERM OR
humans); (ACGIH 2004). REPEATED EXPOSURE:
T MAK: (Inhalable fraction) 0.5 mg/m' The substance may have effects on the liver
{ Peak limitation category: 1K{8); immmume system , resulting in tissue lesions and
; skin absorption (H); liver impairment. This substance is possibly
D Carcinogen category: 3B; carcinogenic to humans.
(DFG 2004).
| A OSHA PEL: TWA 0.5 mg/m’ skin

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

| A

| 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 Octmanol/water partition coefficient as log Pow:

|  PROPERTIES Solubility in water: 218

! none

IThe substance is very toxic to aquatic orgamsms This substance may be hazardous t0

ENVIRONMENTAL ithe 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 environmen.

o NOTES

If the -s-ubstance is forrm]lated thh solvents also consult the ICSCs of these matenals Camer solvems used in commermal
{ormulations may change physical and toxicological properties. Belt, Chlor Kil, Chlortox, Carodan, Gold Crest, Intox,

2of3 11/5/2008 10:59 AM



iosh/incsneng/nengu /4u. s
ICSC:NENG0740 International Chemical Safety Cards (WHO/IPCS/IL... htp: ”www_gdc.gov}moshhpcs ng/nengy

SEn 0% B i___ B _ N [ Wy A ultICSC_l
|Kypchlor, Niran, Qctachlor, Sydane, Synklor, Termi-Ded, Topiclor, and Toxichlor are trade nameS: Also cons
{0743 Heptachlor.

1 Transport EmergenC)f I
o 'ADDITIONALINFORMATION ... ... . -
| . R | T
ICSC: 0740 CHLORDANE (TECHNICAL PRO
1 {C) IPCS, CEC, 1964 e —
- — P —
‘Neither NIOSH, the CEC or the [PCS nor any person acting on behaif of NIOSH: the CEC or

o . - i 1lective views
jresponsible for the use which might be made of this information, This card contains the collectl

. IMPORTANT i irements
ngL, 10f the IPCS Peer Review Committee and may not reflect in all cases all the Qemge:fﬁf;r ds with the
| NOTICE: ;included in national legislation on the subject. The user should verify conpllaénu‘;e the U.S. version is

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

e

11/572008 10:59 Ab



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

1of2

;I\.FER HEALTHIER F!O”;—.lﬁ “

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

|ERC Home | COCSearch | £DL Health Topics A2

M National Institute for
Occupational Safery and Health

September 2005
NIOSH Pocket Guide to Chemical Hazards
NEG Hﬂme | InlrodL nhmi Synonvms & Trade Names[ Chem:cal Namec | CAG Numbers | le,s Nurrbers 1 Annendlces | Searcn

Chlorinated camphene CAS so0t-35:2

C1oH10Cls RTECS stzsooog
‘Synonyms & Trade Names - " DOT ID & Guide
Chlorocamphene Octachlorocarrphene Palychioracamphene, Toxaphene 2761 151
Exposure NOSHREL CoslrlSeesspensxs
Limits os_uf PELY: TWA 0.5 mg/m” fskin] - )
IDLH Ca [200 mg/m] See:  Conversion B
8001352
‘Physical Descripion ’“ o T
Ambar waxy solid with a ITlld piney, chlorme- and camphor-like ador. finsecticide]
MW 413.8 _BP becompnses e ‘I;ﬂl.g'l:“a:Q-}Q:-"?“ﬂ__u_ o go.l D 0003% I
VP(TT°F): 0.4 mmHg I T seerss o
—FI—P " — e NAAW- - ,Lﬁg..w-m,w,-_m_-_ &

[EENE S

Noncambustlble Solid, but may be dlssolved n ﬂammable hqmds

[ncompatlbllmes & Reactrvitles

sy — A a7 i e <l e A

: See: NMAM or _&AM&JM_

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

Measurernsnt Methods
NIOSH 5039

p—e T - T .

P i

Personal Protection & Sanitation (S ( Be grolectlon codes) First Aid (See orocedures)

Skin: Prevent skin contact Eve: Irrigate immediately

Eyes: Prevent eye caontact Skin: Soap wash promptly

Wash skin: When contaminated/Daily Breathing: Respiratory support
Remove: When wetl or contarminated Swallow: Medical atlenfion immediaisly
Change: Daily

Pravide: Eyawash, Quick drench

Respirator Recommendations NIOSH

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

{(APF = 10,000) Any self-containad breathing apparatus that has a full facepisce and 1s operated in @ pressure- demand of other pesitive-
pressure made

(APF = 10,000} Any supplied-air respirator that has a full facepiece and Is operated in 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 escape-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, red skln [potennai occupatlonal carcmogen]

Target Organs central nervous system, skin

Cancer Site [in animals: liver cancsr]

11/5/2008 11:01 AM

hitp://www .cdc.gov/niosh/npg/npgd0113.htmi



NIOSH Document: Pocket Guide to Chemical Hazards: Chiorinated c... http://

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

See aiso: NTRODUCTION See ICSC CARD: 0843

www.cdc.gov/nioshfnpg/npgdﬂl 13.html
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http:/fwww cdc_gov/niosh/ipcsneng/neng0034. html

International Chemical Safety Cards

DDT

@oe

Dichlorodiphenyltrichioroethane
1,1,1-Trichloro-2,2-bis{p-chlorophenyl)ethane

2,2-bis(p-Chlerophenyl)-1.1,1-trichloroethane
1,1'-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene}

p.p-DDT
C)14HoCls

Molecular mass: 354.5

ICSC: 0034

Nauom! lnst.vrute for
Oecupafonal Saseiv and Health

[(ICSC# 0034
ICAS# 50-29-3 f
IRTECS # KJ3325000 l‘
TUNH 2761 I
ECH# 602-045-00-7 !
| April 20, 2004 Validated )
[ TYPES OF — i
: ACUTE HAZARDS/ i FIRST AID/
HAZARD/ ‘ PREVENTION 1
__EXPOSURE oM e N e LT 2
s T --:lComblxstxblc L;qmd formulations  INO c?pén flames. h B Pd;\a&x':;wuat:_r_sﬁ;y?ttﬁrg carbon
: FIRE contzinisig organic solvents may be : dioxide.
dflammabie, Gives off irritaling or toxic ] |
‘ ifumes (or gases) ina fire. | !
CEXPLOSION " — T T M
\ I PREVENT DISPERS!ON OF DUSTI
EXPOSURE STRICT HYGIENE! AVOID EXPOSURE
B ) . OF (PREGNANT) WOMEN! L - -
‘ -II\IHAL._A’!‘[ON n Cough. - — ‘Local exhaust or breathing protccum ) Fresh mr, rcst_ i
e | e 7[¥7m - Protective gloves. Remove conaminated ciothes, Rinse and
S R = RS e —— e e K DI e SRR
e "~ [Redness. Saftly gopgies, or aye prowection in First rinse with plemy of water for several
| “EYES combination with breathing protection il |minutes (remove cortact lenses if cesily
o i _ powder. possible), then take 1o a doctor. |
‘ {Tremors. Diarrhoea, Dizziness. Headache. |Do not eal, dnnk, or smoke during work,|Rinsc mouth. Give a shuary of activated l
INGESTION Yemising, Numbness, Paresthesias, Wash nands before eating. charcoal in water to drink. Rest. Refer for |
vpcrcxclmb[htv Convulsions. N o (|medical atention, i
SPILLAG[‘. DlSPOSAL STORAGB N \1 PACI\.AG[NG & LABELLING ]
NO'T le.t this chemical enter the environment. Prowsmn to comtein effivent fom ﬁu TFDo not transport with food and feedsils. ‘
meep spilled substance 1o sealable non-metallic (extinguishing, Separacd from iron, alumirm and tSevere marine pollutant
‘containers; if appropriale. moisten first io prevent 1its salts, food and feedstuffs See Chermeal 1T symbol l
‘ symbo!

|dusung, Carcfillv collect remainder, then remove  (IJangers.
'to safe place. Personal protection: P3 filter i
respirator for toxic particles.

!

R 25-40-48/25-50/53
18 1/2-22-36/37-45-60-61
{UN Hazard Class: 6.1
UN Packing Group: 111

J ] _ ] SEE IMPORTANT INFORMATION ON BACK

Prepared e the cament of cocperaton b

| Pr

the |

on Chemical Safory & the Cummm of e Brorpesn

| 1CSC: 0034 Commumites (C) IPCS CEC 1364 ko modificatses 1 the Internarinal vermon have been mads excep: 1o ad the OSHA PELs, NIOSH RELs |

A ~ lnleOSHIDLHmw ) B i | B _r I
Internatlonal C hemlcal Safety C ards

DDT ICSC: 0034

1of2
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iosh/i 034.htm!
ICSC:NENG0034 International Chemical Safety Cards (WHO/IPCS/IL... hup;n'www.cdc.govfmoshhpcsnengfnengo

ibe given 10 evoid any addiﬁoml rglcasc, c.g. through inappropriaie disposal,

[ NOTES iy pr
e sm e e e — e = e —— oo —_— e me e 2 e == ey W . ica |

Depending on the degres of exposwre, periodic medical examination is indicated. Carrier solvents used in commercial for }ﬂﬂ""“s fféﬁ‘;:ﬁ%"gml' :

Itoxicological properties. Do NOT take wosking clothes home, Consult national legislation, Agritan, Azotox, Anofex, ode Gees

1Guesapon, Clofenotane, Zeidane, Dicophane, Neocid are trade names,

|
i

1

Transport EmeEr gency Card: TEC (R)-61GT7- \

|
I : PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: N
i - . 1
! | COLOURLESS CRYSTALS WHITE POWDER. TECHNICAL The substance can be absorbed irto the body by ingestion. l
| M ; PRODUCT IS WAXY SOLID.
. : INHALATION RISK: ionof
: - g alon o
P  PHYSICAL DANGERS: Evaporation at 20°C is negligible: ® ‘:‘c“}t’ﬁﬂd ;?nf‘:lfl’)',"csp‘:';ia“}.
! | aicbomne particles can, however, bET *
r 0 X if powdered. .
CHEMICAL DANGERS: . !
i R On combustion, forms twxic and corrosive EFFECTS OFSHORT-TERMEXPOSURE:
l fimesincludinghydrogen chloride. Reacts with alumniumand  May cause mechanicat irritsa ol altine i1 convulsions
i T ; fron. effects on the central nervous system . 1es ]\g | resultin |
! and Tespiratory depression Exposire ftlh’gh evels mxy i
' A OCCUPATIONAL EXPOSURE LIMITS: death. Medscal observation is indicatc. l
| UTLV: 1 mg/m® as TWA A3 (ACGTH 2004), POSURE:
| N ' MAK: 1 mg/m? H EFFECTS OF LONG-TERM OR ﬁgg&ﬁi‘r’vﬁ e 1
! Peak limitaton category: II(8) The substance may have effects 0,!;1 arcinogenic to tumans. |
T { (DFG 2003). and liver. This substance is PSS S0 o o oxicity o l
| OSHA PEL: TWA | mg/e?* skan Animal iesis show that this subs™H B |
| NIOSH REL: Ca TWA 0.5 me/ns® See Appendia A human reproduction or develop |
' D NIOSH IDLH: Ca 506 mg/ri” See: 50293 :
. |
T i
=) B . » \
I Boiling point: 260°C Solubility in water: poor ) . i
PHYSICAL Melting point. 109°C Octanol/watzr parcison coeflicient s log Pow: 6,36 i
PROPERTIES | Demity: 1.6 |
| gfen? : e i
1 : = ; - . ; i TNt special :
The substance is very loxic 10 aguatic organisms. This substance may be hazardous o the envirgalt’ for 10T bl
ENVIRONMENTAL |atiertion should be piven to birds. Bioaccumulation of s chemical may occur along the food chaill how:e.:mvemr should L 21 |
DATA imilk and aquatic organisms. This substance does enter the eaviromment wider normal use. Greal C&re, ' |
|
1

o ADDITIONAL INFORMATION _ T — . %

] . T e DDT

| 1CSC: 0034

| (C) IPCS, CEC, 194 7 _ i 2! ]
i 2 = e == 2 e & e T ST |

. i P - s, o= : — et : the \Be which
[Neither NIOSH, the CEC ar the IPCS nor any person acting on behalf of NIOSH, the CEC or thc_[PCS is rcﬁgscm;ﬂin:; e refleatin I
IMPORTANT  mighi be made of this information. This card comains the coliective views of the [PCS Peer IReview Cornmi |
LEGAL g

; 3 . - : i limmce of the.cards
jall cases all the detailed requiremenss included in national legisiation on the subject. The uses shoul d ve-‘;zy;:(;gl:sion of the OSHA

NOTICE:  iwith the relevart legisiation in the cowniry of use. The only modifications made to praduce the ULS. v&TS!
PELs, NIOSH RELs and NIOSH IDLH values. _ . —

11/5/2008 10:30 AM
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ICSC:NENG0810 International Chemical Safety Cards (WHO/IPCS/IL... http:/'www.cdc.gov/niost/ipesneng/neng08 10.htmi

International Chemical Safety Cards

SILVER ICSC: 08160
ST, Madi ! for
I @ ({ L{)}} ‘-{' 'A. \s]’ C?Cl:#.;.-’zaﬂ‘;g;?;gg ¢ and Health
| \Siy/ UNEP 2 ¢
| Argentium
§ C. 77820
1 Ag
HCSC # 0810
ICAS# 7440-22-4
IRTECS # VW3500000
iSeptember 10, 1997 Validated
' TYPES OF | ! ‘
’ . ACUTE HAZARDS/ FIRST AID/
. BAZARD/ | ! PREVENTION
EXPOSURE | SYMPTOMS 1 o | FIRE FIGHTING
{ ]Not combustible, emept as ' |
| ERE Svie, & oo SR
'EXPLOSION | _ | _ i
' i PREVENT DISPERSION OF
EXPOSURE l I
‘ G ) _ [DUST! .-
d ‘= Local exhausi or breathing Fresh air, rest.
1 INHALATION !
LR |protection. = NS
+SKIN § {Protective gloves [Rinse skin with plenty of water or
| | R | ishower.
] ; Safety spectacles, or eye First rinse with plenty of water
| EYES j profection in combination with  Ifor several minutes (remove
k |breathing protection if powder.  |contact lenses if easily possible),
S e lmladoch
i | Do not eat, dnnk, or smoke durmg
i -]NGESTION
| | P [l =
SPILLAGE DISPOSAL ‘ _ STORAGE IPACKAGING & LABELLING
|Sweep spilled substance into \Separated from ammonia. strong |
;comainers: if appropriate, moisten first |hvdrogen peroxide solurions, strong '
{10 prevent dusting. Carefully collect tacids. [
jremainder, then remove to safe place. | |
|Do NOT let this chemical enter the ;
ienviromnent. : : , -
! _ _SEE MPORTMT INFORMATION_OI_\I BACK
| Prepared in the context of cooperation between the Internabonal Prograrmme on Chemical Safety & the
'ICSC: 0810 Comrussson of the Exrepean Comrmiumites (C) IPCS CEC 1994, No modifications 1o the Intermational version have
} been made oxcem 0 add the DHHA PELs, NIOSH RELs and NIOSh IDLH vehes

Internatlonal Chemlcal Safety Cards

lof2 11/5/2008 11:42 AM
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ICSC:NENGO0810 International Chemical Safety Cards (WHO/TPCS/IL... hup:l/www.cdc.guv!moshhpcsnengfnengos

SILVER 1CSC: 0810
: : : |
= I . PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: the body by
* WHITE METAL, TURNS DARK ON The substance can be absorbed it the bocy'b:
: M - EXPOSURE TO QZONE, HYDROGEN inbalation and by ingestioD-
; : SULFIDE OR SULFUR. "
: P i INHALATION RISK:
| | PHYSICAL DANGERS: Evaporation at 20°C is negligible; a harmful
! o} | concentration of airborne particles can, however,
| be reached quickly when dispersed.
R i CHEMICAL DANGERS: X
| Shock-sensitive compounds are formed with  EFFECTS OF SHORT-TERM EXPOS URE:
T - acetylene. Reacts with acids causing fire hazard. Inhalation of high amoums of meta :;’ tmonary |
' Comtact with strong hydrogen peroxide solution  vapours may cause g damage With p T
A - will cause violent decomposition to oxygen gas. oedema.
; + Contact with aromonia may cause formation of
; N . compounds that are explosive when dry. EFFECTS OF LONG-TERM OR
| REPEATED EXPOSURE: ,
T ' OCCUPATIONAL EXPOSURE LIMITS: The substance may cause a grey-blue nd skin
' TLV (metal): 0.1 mg/m’ (ACGIH 1997). discoloration of the eyes. nose, throat a
EUQEL: (1.1 mg/m” as TWA (EU 2000} (argyria/argyrosis).
D OSHA PEL: TWA 0.01 mg/m’
NIOSH REL: TWA 0.0] mg/m’
A s NIOSH IDLH: 10 mg/m® (as Ag) See: IDLH
- INDEX
T
!
L . . . et
| PHYSICAL ! Boiling point 2212°C Relative density (water = 1): 103 5
. PROPERTIES | Melting point: 962°C Solubility in water: none 1
éENVIRONMENT AL | This su‘?stance may be hazardous to the environment; special atterijon should be given |
DATA jlo aqualic Orgamnisms.
Yi=n " NOTES : . 1
| Card has been partially updated in March 2008: see (Occupational Exposure L.;'n_m:;
i ADDITIONAL INFORMATION - : |
— S— == - |
1CSc: 0810 SILVER

; (CYTPCS, CEC, 199+

1 = e T — e y e S o X ‘l
INeither NIOSEL the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the [PCS 15 |
| ard contains the collective views |

IMPORTANT Iresponsible for the use which mipht be made of this information. This © : - |

RT |of the IPCS Peer Review Committee and may not reflect in all cases al] the detailed requir emers |

e L lincluded in national legislation on the subject. The user should verify compliance of the cards with the |
NOTICE: i = ' duce the U.S. version is

irelevant legislation in the country of use. The only modifications made to Pro
iinclusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH vaiues. NI |

i
i
J
|
r
i

/2008 11:42 Ab
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[CSC:NENG1052 International Chemical Safety Cards (WHO/IPCS/IL... hittp://www .cdc.gov/mosh/ipesneng/neng1052. iml

International Chemical Safety Cards

B ARIUM ICSC: 1052
\‘ii f(’ L\‘}, £ 1) ‘%5) et Safew andl Heath :
"‘7'?" LT
2 oREe - ;
Ba
j Atormic mass: 137.3
ICSC# 1052 ‘
CAS# 7440-39-3 @
‘RTECS # CQ8370000 )
UN # 1400
‘October 20, 1999 Validated
TYPESOF | ! l
! ACUTE HAZARDS/ FIRST AID/
'+ HAZARD/ i PREVENTION
' EXPOSURE | SYMP, r?{?MS ! _______________ L, FIRE FIGHTING
| {Flammable. Many reactions may |NO open ﬂames NO sparks, and Spec.lal powder dry sand, NO
‘ FIRE icau.t,e fire or explosion. NG smoking, NO contact with ‘_hydrous agents, NO water.
i rwater |

F mely dlspersed parucles Torm  [Prevent deposmon of ch:st1 closed
E)CPLOSION iem osive mixtures in air. .|system, dust explosion-proof
l - lelectrical equipment and lighting, *

{ IPREVENT DISPERSICN OF
EXPOSURE IDUST! STRICT HYGIENE!
| . =¥ A : 8 ) e e
fCough Sore throat. 1Local exhaust or breathmg Fresh air, rest. Refer for medical
pewamon S et [ |
: fRedneSS. h Protective gloves. Remove connammated clothes
i SKIN ‘.! : Rinse skin with plenty of water or
| i Jishower. Refer for medical
. ' _ o ~ [attenttion.
1 /Redness. Pain. Safety goggles. [First rinse with plenty of water
l REVES i |for several minutes (remove
| contact lenses if easily possibie),
f Ithen take to a doctor. __
B |Do not eat, drmk. or smoke during |Rinse mouth. Refer for medicel
“INGESTION ] _ work. 7_ |attention.
SP]LLAGE DISPOSAL | STORAGE i |PACI\AGING & LABELLING

fSweep spilled substance into sealable | Separated from halogenated solvents, "

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

i protection suit including self-contained |

|breathmg apparams. Do NOT wash i

;away into sewer. ; ]

‘UN Hazard Class: 4.3
UN Packing Group: I

! SEE [MPORTANT INTDRMAT]ON ON BACK
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ICSC:NENG1052 International Chemical Safety Cards (WHO/IPCS/IL...

hnp://www.cdc.gov!niosh!’ipcsnengfneng] 052 htmi

ICSC: 1052

mme on Chemical Safety & the

Prepared m the context of cooperaton between the Intemanonal Progra e Ingermationa] version have

Commisskm of the European Cammunmes () IPCS CEC 1994, No modifications (o
been made except to add the OSHA, PELs, NIOSH RELs and NIOSH [DLH valu:; ;

=

International Chemical Safety Cards

ICSC: 1052

; I  PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: e ofl
i . YELLOWISH TO WHITE LUSTROUS SOLID  The substance can be absorbed imto the body by
, M i IN VARIOUS FORMS. ingestion.
P ' PHYSICAL DANGERS: INHALATION RISK:
Dust explosion possible if in powder or granular
O form, mixed with air.
L ' EFFECTS OF SHORT-TERM EXPOSURE:
! R CHEMICAL DANGERS: The substance irritates the eyes, the skin and the
! ! 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 LONG-TERM OR
i A , violently with oxidants and acids. Reacts REPEATED EXPOSURE:
j " violently with halogenated solvents, Reacts with
! N | water, forming flammable/explosive gas
+ (hydrogen - see ICSC0001), causing fire and
T - explosion hazard.
1 OCCUPATIONAL EXPOSURE LIMITS:
] D TLV: 0.5 mg/m?® (as TWA) (ACGIH 1999).
i ¢ -
i A
|
T ‘i
A SNy SR
S - S P I S ‘ E
| Boiling point: 1640°C Solubility in water: reaction l
. PHYSICAL ! Melting point; 725°C 4
PROPERTIES | Density: 3.6
. e e e o R e Y -
IENVIRONMENTAL |
: DATA K ~ <

| NOTES

!Reacm violently with fire extinguishing agents such as water, bicarbonate, powder, foam, and
jcontaminated clothes (fire hazard) with plenty of water.

carbon dioxide. Rinse

i Trapsport Exmergency Card: TEC (R)-43G12

i
—_—

ADDITIONAL INFORMATION

ICSC: 1052

i (C) IPCS, CEC, 1994

BARTUM !

| IMPORTANT |Neither NIOSH, the CEC or the IPCS nor any pcrﬁon acting on behal £ of NIOSH, the CEC or the IPCS is :
| ard contains the collective views E

F LEGAL

iresponsible for the use which might be made of this information. Thiss €

20f3
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ICSC:NENG1052 International Chemical Safety Cards (WHO/IPCS/IL... http://www .cdc.gov/niosh/ipesneng/nengl 052.himl

{of the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements l
NOTICE: /inciuded in national legislation on the subject. The user should verify compliance of the cards with the

; ' irelevant legislation in the couniry of use. The only modifications made to produce the U.S. version is ‘
i tinclusion of the OSHA PELs, NIOSH RELSs and NIOSH IDLH values.

30f3 11/5/2008 11:43 AM
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ICSC:NENG(020 International Chemical Safety Cards (WHO/IPCS/IL... http: waw,cdc.govlmos 1peSnheng/

International Chemical Safety Cards

JCSC: 0020
CADMIUM |

I instiute for 1
gccﬁf}gaﬁm%a: saiery and Heafth

Cd

‘ Atomic mass: 112.4
JCSC# 0020

(CAS#  7440-43-9
IRTECS # EU9800000
‘UN# 2570

EC# 048-002-00-0
Aprll 22,2005 Validated

TYPES OF ST | FIRSTAIY 11

. HAZARD/ | ACUTEHAZARDS/  pppvpNTION |0 gIREFIGHTING
| SYMPTOMS | | N

e s | = o Special powder NO \
Flammable in powder form and NG open flames, NO sparks, and DF‘ sand. Special pOWEL-

i 'spomaneously combustible in NO smoking, NO contact with 0111 :r Agents.
! FIRE wlp_vrophoric form. Gives off [heat or acid(s). ,
- lirritating or toxic fumes (or i '

i
i
| |
 jgases) in a fire. 1 .—-——-———-—'_—_1

| [Fincly dispersed partlcles form Prevent deposition of dust; closec |
{EXPLOSION nexploswe mixtures in air, isystern. dust explosion-proof

: lelectrical equipment and lighting. | a
A 1 m equipment and lighting. |

M

""" NSULT A
EXPOSURE PREVENT DISPERSION OF 1T~ A*}%%?SES = 1
IDUST! AVOID ALL CONTACT! Dgg__d_ﬂmdm |
f ; ~Sore froat - . Fy-esi air, rest. Refer 10r i
| INHALATION Cough. Sore throat. :?;;L;:::mt or breathing :ﬂemlon l
| ] ention- ___——
‘ [P A ' e .yiove confaminated clothes. |
«SKIN : rotective gloves. e Y then wash skin with |
% l_,,aﬁgr and soap.
— : e — —=z e len ofwater
| ‘IRedness Pain, 'Safery Eogglcs or eve protechon i' e 1:::2?:1‘::3:535 (?(emove L
=EYES ip.combination with breating :‘L(:“ -:act lenses if easily possible), |
| |protection. hen take to a doctor.
‘ i AADKE 10 2 e e
- , (- . . ) o ' r rncdlcal aﬂcntlcm
i JINGESTION Abdominal pain. Diarrhoea. {Do not eat, drmL or smoke durm_. et Rl " .
I T = Headach,, Nausea Vomltmg |w0rL B - | _#F__W__Ea;
— — — e e LABELL -
| SPILLAGE DISPOSAL | 'STORAGE !P ACI(,_ A;,GING & e
. A = le pac. P
lEvacuate danger area! Personal ’Fu‘eproof Dry Keep under mert gas | Airti g;nt "’:ZZ‘“:;&D clfsl:g ‘
iprotection: chemical protection suit | Separated from igntion sources, breakf*‘?‘ t} ﬁa con?mner Do not transport x
rincluding self-contained breathing ’oxi dants acids, food and feedsmufls LunbreI-Jl‘--f-'ﬂ* ‘ and feedstufis. |
japparatus. Remove all ignition sources. | with Feaerd |
'Sweep spilled substance into 'NoLe_ £ ‘i
icontainers. Carefully coliect remainder, | T g VTE Y eiel ‘
Ithen remove 10 safe place. N symk=e 1 \

11/5/2008 11:43 ;
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ICSC:NENG0020 International Chemical Safety Cards (WHO/IPCS/IL... http://www.cdc.gov/niosh/ipcsneng/neng0020.tml

iR: 45-26-48/23/25-62-63-68-50/53 |
i 8: 53-45-60-61
iUN Hmrd Class 6 l

SEE IMPORTANT lNPURMA'I‘ION ON BACK

Prepared m the context of cooperation becween the International Programme on Chemical Safety & the
Cotrmzsion of the European Commurites (C) IPCS CEC 1994, No modifications to the Intemational versin have
been made excep! 1o add the OSHA PELs, NIOSH RELs and NIOSH IDLH vahes.

-1CSC: 0020

Internatmnal Chemlcal Safety Cards

I1CSC: 0020

2of3

CADMIUM
i | 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 aerosol and by ingesiion.
BRITTLE ON EXPOSURE TO 80°C AND
! I i TARNISHES ON EXPOSURE TO MOIST AIR. INHALATION RISK:
! A harmful 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.
: EFFECTS OF SHORT-TERM EXPOSURE:
‘ 0 CHEMICAL DANGERS: The furne is frritating 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 tellurinm , 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); BEI issued (ACGIH 2005). have effects on the kidoeys , resulting in kidney
t MAK: skin absorption (H), impairment This substance is carcinogenic to
| Carcinogen category: 1; Germ cell mutagen humans.
D . group: 3A;
(DFG 2004).
A OSHA PEL*: 1910.1027 TWA 0.003 mg/m’
i *Note: The PEL applies to all Cadmium
T ; compounds (as Cd).
i NIOSH REL*: Ca See Appendix A *Note: The
o ' REL applies to all Cadmium compounds (as Cd).
: ; . NIOSH IDLH: Ca 9 mgm’ (as Cd) See: IDLH
| INDEX
: = Bcnlmg pomt: 763°C Solubility in water: none
: PHYSICAL : Melting point: 321°C Auto-ignition termperature: (cadmium metal dust)
PROPERTIES | Density: 8.6 250°C
glcm’
IEWIRONMENTAL
? DATA §
] NOTES

11/5/2008 11:43 AM
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ICSC:NENG0020 International Chemical Safety Cards (WHO/IPCS/IL... hnp;waw-cdc.gov/mosh"Pcs“‘mg’ neng0020.hiro!

3of3

[
[Reacts violently with fire extinguishing agents such as water, foam.carbon dioxideand halons. Depending on the degree & L
iexposure, periodic medical examination is indicated. The symptoms of lung oedema often do ot become manifest Uﬂ_llll aDo ‘
Ifew hours have passed and they are aggravated by physical effort. Rest and medical observation are dlere_fore essential. \
INOT take working clothes home. Cadmium also exists in a pyrophoric form (EC No. 048-011-00-X), which bears the

‘additional EU labelling symbol F, R phrase 17, and S phrases 7/8 and 43. UN numbers and packing group will vary
laccording to the physical form of the substance.

' 3
t

{

I o 7 B ADDITIONAL INFORMATION

]

|

‘ |

ICSC: 0020 CADMIUM |

(CVIPCS, CEC, 1994

iNeither NIOSH, the CEC or the [FCS nor any person acting on behalf of NIOSH, the CEC or the IPCS is

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

LEGAL tof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements

NOTICE: included in national legisiation on the subject. The user should verify compliance of the cards “.”th 'the
K relevant legislation in the country of use. The only modifications made to produce the U.S. SIS TS
: ;inclu;;iop ofthe QSHA PELs, NIOSH RELs and NIOSH IDLH values,

11/5/2008 11:43 AM



[CSC:NENG0072 Internatiopal Chemical Safety Cards {WHO/IPCS/IL...

hitp://www .cdc.gov/niosh/ipcsneng/neng0072. itml

International Chemical Safety Cards

SELENIUM

ICSC: 0072

e«]@

‘:‘:\“ -

National instiiute for
Ocenptional datety and feafth

UNEP
Se
i {(powder)
ACSC #0072
ICAS # 7782-49-2
iIRTECS # V87700000
EC# 034-001-00-2
{April 26, 1993 Validated
~ TYPESOF | |
L |  ACUTE HAZARDS/ = FIRST AID/
EHXAP% | syMPTOMS SEEYENTRON FIRE FIGHTING
y FIRE B Conilgusuble leeé—oﬂ‘ 1rniat1ng }NO open ﬂames NO ;;;l;civ\jla P&ﬁder AFFi‘foam. Earbon
~lor tox1c ﬁ.[mes (or gases) ina ﬁre |omdants . leXIde _I{O waer
"[Risk of fire and explosion on |
' E}G‘LOSION icontact w1th oudants N [ N N D I
EXPOSURE | PREVENT DISPERSION OF | N

DUST! STRICT HYGIENE!

i

'Dizziness. Headache. Laboured
INHALATION Ibreathmg. Nausea. Sore throat.

‘Vomiting. Weakness. Symptoms

|may be delayed (see Notes).

¢
‘,
‘ {rritation of nose. Cough.

Ventilation, local exhaust, or
breathing protection,

!Fresh air, rest. Refer for medical
attention.

Y o1 B _j.rlgedness. Skin burns, Pain.
| iDiscoiouration.

Protccﬁvé.g-lové; E;fote'ctive
clothing,

‘Rinse skin with plenty of water or
ishower. Refer for medical

oKD atiention. Remove and isolate

1 e { i ‘ 7 contaminated clothes.

i Redness. Pain. Blurred vision.  |Safety spectacles or eye |First rinse with plenty of water

| “EYES ‘protection in combination with ifor several minutes (remove

: breathing protection. jcontact lenses if easily possible).
; ‘then wake to a doctor. \
IMerallic waste, Diarrhoea. Chills. ‘Do not eat, drink, or smoke dur-iEiRinse mouth, Induce vomiting E

h, Fever. (Further see Inhalation).  jwork. I(ONLY TN CONSCIOUS

| NGESTION ; [PERSONSY). Refer for medical

i L Jattention.

SPILLAGE DISPOSAL | STORAGE ]PACKAG[NG & LABELL]NG

-

Do NOT wash away into sewer. Sweep F1reproof Separated from strong
‘sp1lled substance into containers; if oxidants, strong acids, food and
‘appropriatc, moisten first to prevent feedstufts Dry.

Idusting. Carefully collect remainder,
ithen remove to safe place. Personal |
iprotection: P3 filter respirator for toxic |
[particles.

1of3

Airtight. Do not transport with food and |
feedstufis. :
T symbol

R: 23/25-33-53

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

11/5/2008 11:43 AM
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ICSC:NENG0072 International Chemical Safety Cards (WHO/IPCS/IL... hnp;ffwww.cdc.gov/moshfnpcsneng/mngﬂﬂ'f--hﬂn‘

i SEE IMPORTANT INFORMATION ON BACK l

0 Preparcd m the context of cooperation between the Imernatianal Programme on Chermeal Safety & ll}:mm ave
ICSC: 0072 Commmsion of the Evropean Communntes (C) IPCS CEC 1994, No modifications (o the Intzmationa
i been made except to add the OSHA PELs, NIOSH RELs and NIOSH [DLH values.

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. through the skin and by ingestion.
| . AMORPHOUS SOLID OR RED

I ' TRANSPARENT CRYSTALS OR METALLIC INHALATION RISK:
| GREY TO BLACK CRYSTALS. Evaporation at 20°C is negligible; a harmful
! M concentration of airborne particles can, however,
| | PHYSICAL DANGERS: be reached quickly when dispersed. ‘
P i
i 4 EFFECTS OF SHORT-TERM EXPOSURE:
| 0 ! CHEMICAL DANGERS: ‘The substance is DTitating to the eyes and the
! Upon heating, toxic fumes are formed. Reacts  respiratory tract Inhalation of dust may Cause
i R . violently with oxidants strong acids Reacts lung oedenma (see Notes). Inhalation of fume may |
f withwater at 50°C forming flammable/explosive cause symptoms of asphyxiation, chills G |
T ' gas (hydrogen - see ICSC0001) and selenious  and bronchitis. The 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 EXPOSURE: )
N | Repeated or prolonged contact with skin may
| OCCUPATIONAL EXPOSURE LIMITS:  cause dermatitis. The substance may have eﬁe:fd
T TLV: 0.2 mg/m?* as TWA (ACGIH 2004). on the respiratory tract, gastrointestinl tract, and .
MAK: (Inhalable fraction) 0.05 mg/m? skin, resulting j 11 nausea, vomiting, cough,
Peak limitation category: [I{4); Carcinogen yellowish skin discolouration, loss of naits,
b 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 Selenium hexafluoride,

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

| Boiling peint: 685°C Solubility in wa ter:

! P;ggg%s | Melting point: 170-217°C none

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

| - - NOTES L
iDo NOT take working clothes home. |
} _ I Y ADDITIONAL ]NmRMATlDN | s T

20of3 11/5/2008 11:43 AM



1CSC:NENGO072 International Chemical Safety Cards (WHO/IPCS/IL.... http://www.cdc.gov/niosh/ipcsneng/neng0072 himl

| ICSC: 0072 SELENTUM
i (C) IPCS, CEC, 1994

‘ ] iNeither MOSH, the CEC ar the IPCS nor any person acting on behal% of NIOSH, the CEC or the IPCS is
IMPORTANT iresponsible for the use which might be made of this information. This card contains the collective views

LEGAL jof the TPCS Peer Review Committee 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
iinclusion of the OSHA PELs, NIOSH RELS and NIOSH IDLH values,

3 of3 11/5/2008 11:43 AM



ICSC:NENG0052 Internationa! Chemical Safety Cards (WHO/IPCS/IL... hnp:/;www.cdc.gov/nioshfipcsmngfnengOOSZ-hmﬂ

International Chemical Safety Cards

ICSC: 0052
: -, 1
,Vf {’ "1 L am
l\‘:’ {L)\’x W,

UNEP

Hiturte
o’"‘?cﬁ;’é‘z’fcfﬂﬁr'smn and Health

Lead metal
Plumbum
Pb
(powder)

ICSC# 0052
ICAS#  7439-92-1

RTECS # OF7525000
IAugust 10, 2002 Validated 5 an L S
" TYPESOF | T T AID/
| HAZARD/ | ACUTE HAZARDS/ FIRS

. - — e — T '—__i__—:'_‘_—v_:-:____,__._—
[Not combustible. Gives off fIn case of fire in the sm"ro@dmg,s.
use appropriate extinguishing

SYMPTOMS ? PREVENTION | prRrg FIGHTING
FIRE lirritating or toxic fumes (or 1

gases) ina fire. ia mediz.
[Finely dlspersed pamcles form  [Prevet deposition of dust; closed nd
EXPLOSION Eexp]oswe mixtures in air. system, dust explosion-proof ’
| g j o Ie]ectfﬁal_ecl_mpmem and lighting, | e
‘See EFFECTS OF LONG-TERM [PREVENT DISPERSION OF r
EXPOSURE [OR REPEATED EXPOSURE. 'EDUST' AVOID EXPOSURE OF |
o il B L _(PREGNANT) WOMEN! | . .. .. .
i ir, rest.
| INHALATION [Local exhaust or breathing [Fresh air, res
! |]proﬁect10n . | _____
[Protective gloves !Remove conmeninated clothes.
*SKIN J |Rinse and therr Wash skin with
i e ® ] E — N . rwater and soap-
‘ ’Safet) spectacles |F irst rinse witk plenty of water
j I ‘ for several mirutes (remove
: .EYES i i 'contact jenses if easily possible),
! ! ‘then take to a dloctor.
| Abdominal pain. Nausea, IDo not eat, dnnk, or smoke during ﬁhnse motth. Cive plenty of i
<INGESTION Vomiting iwork. Wash hands before eating. iw ater to drink. Refer for medica
A e = J | T | Iattentmn B TN
| sgg,_[,égE P!SPOSAL . STORAGE PAcmgmG & LABELLING
‘Sweep spilled substance into Separatcd from food and feedstuffs 1 i
?Lontalners if appropriate, moisten first | incompatible materials See Chemical |
'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 ! B o = o

1of3 11/5/2008 11:44 AM



ICSC:NENG0052 Internatonal Chemical Safety Cards (WHO/TPCS/IL....

SEE IMPORTANT INFORMATION ON BACK

| ICSC: 0052

Prepared in the context of cooperation between the Interational Programme on Chemical Safety & the
Comanission of the European Communities (C) [PCS CEC 1934, No modificanons to the Inermational version have |
been made except (o add the OSHA PELs, NIOSH RELs and NIOSH 1DLH values |

Internatmnal Chemical Safety Cards

LEAD

ICSC: 0052

- PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE:

- BLUISH-WHITE OR SILVERY-GREY SOLID The substance can be absorbed into the body by
N VARIQUS FORMS. TURNS TARNISHED  inhalation and by ingestion.

: ON EXPOSURE TO AIR.

1 i INHALATION RISK:
; PHYSICAL DANGERS: A harmful concentration of airborne particles can
M : Dust explosion possible if in powder or granular be reached quickiy when dispersed. especially if
| form, mixed with air. powdered.
P I
i CHEMICAL DANGERS: EFFECTS OF SHORT-TERM EXPOSURE:
0 { On hearing, toxic fumes are formed. Reacts with
ox:dants Reacts with hot concenirated nitric
R ac1d boiling concemrated hydrochioric acid and EFFECTS OF LONG-TERM OR
! sulfiric acid. Attacked 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 system peripheral |
A i OCCUPATIONAL EXPOSURE LIMITS: nervous system kidneys , resulting in anaemia,
I TLV: 0.05 mg/m* as TWA A3 (confirrned animal encephalopathy (e.g., convulsions), peripheral
N ' carcinogen with unknown relevance {o humans); nerve disease, abdominal cramps and kidney
1 BET issued { ACGIH 2004). iropairment. Causes loxicity to human
T  MAK: reproduction or development. This substance is
i Carcinogen category: 2; Germ cell mutagen probably carcinogenic to humans. fast track
group: 3A; change Oct 06 - IARC 2A. '
D {DFEG 2006). 1
: EUOEL: as TWA 0.15 mg/m’® (EU 2002),
A | OSHA PEL*: 1910.1025 TWA 0.050 mgm’ See
| Agpendlsc C *Note: The PEL also applies to
T + other lead compounds (as Pb} - see Appendix C.
NIOSH REL*: TWA 0.050 mg/m’ See Appendix
A I C *Note: The REL also applies to other lead
: compounds (as Pb) -- see Appendix C.
| NIOSH IDLH: 100 mg/m’ (as Pb) See: 743992]
|
| PHYSICAL ' Boﬂmg pomt' 1740°C Density: 11.34 g/en?®
I? PROPERTIES | Melnng point: 327.5°C Solubility in water: none
{ENVIRONMENTAL ' .Bioaccunmlanon of thJs chemical may occur in plants and in mamma.ls It is strongty
.advised that this substance does not enter the environment.

DATA

NOTES

Dependln‘-‘ on the degree of exposure 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 Long Tem Exposure

1

http://www.cde.gov/niosh/ipesneng/neng0052. himl

11/75/2008 11:44 AM



ICSC:NENG0052 Imernational Chemical Safety Cards (WHO/IPCS/LL... hnp;//www,cdc,gov/niosh/ipcsneng/nengOOSE.html

e

ADDITIONAL INFORMATION

1_

ICSC: 0052 LEAD

i {CYIPCS, CEC, 1954

[

INeither NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CECor 1}35 H)C.:S 15 |

l IMPORTANT gresponsible for the use which migt be made of this information. This card coma:ins the CI?IIBCEV; views I

! LEGAL 1f)f the H’QS Peer Review Committee and may not reflect in all cases all the t.ietm]ed rc:qul-re;imn’.th be
NOTICE: included in national legislation on the subject. The user should verify compliance of the cards with |

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

|
‘ii_nc_:lusion of the OSHA PELs, NIOSH RELs and NIOSH IDLH values. *__i

3of3 11/572008 11:44 AM



ICSC:NENG0056 International Chemical Safety Cards (WHO/IPCS/IL... hitp://www.cdc.gov/niosh/ipcsneng/neng0056.himl

International Chemical Safety Cards

MERCURY ICSC: 0056
ﬁ““" ‘4 = Nal‘mna;fmm’ate for !
( .i (7" S ccupationa! Safeiy and Health |
L Y ",y ’
UNEP
= Quicksilver
I Liquid silver
: Hg
ICSC# 0056
{CAS#H#  7439-97-6
RTECS # OV4550000
UN# 2809
EC#  080-001-00-0
‘April 22, 2094 Va]idated = B -
TYPESOF | o t i
' . ACUTE HAZARDS/ | FIRST AID/ '
HAZARD/ | | PREVENTION |
SYMPTOMS ] IRE FIGHTING
 EXPOSURE | P | | guFIRE FIGE
[ Not combustible. Gives off [in case of fire in the surroundings:
i FIRE umfatmg or toxic furmes (or i fuse appropriate extinguishing
i ;gases) inafire. - o Imedla ) —
[Risk of fire and cxplosmn ! |in case of fire: keep drums efc..
EXPLOSION N : | lcaol by spraying with water.
T [ STRICT HYGIENE! AVOID [N ALL CASES CONSULT A
; \ EXPOSURE OF (PREGNANT) (DOCTOR!
- EXPOSURE YWOMEN! AVOID EXPOSURE |
i ; 1OF ADOLESCENTS AND |
1 _ y — J CHILDREN! i
I [Abdominal pain. Cough ;ibocal exhaust or breathing [Fresh air, rest. Artlﬁma]
ol iDiarrhoea. Shormess of breath.  [protection. frcsplrauon if indicated. Refer for
[ L2 EVELL LN ‘Vomiting Fever or elevated body imedical attention.
% N itempgramre o T . !
1 fMAY BE ABSORBED' Reduess IProtecuve gloves. Protecnve i?Remove cuntaminared clothes.
| “SKIN _ iclothmg IRinse and then wash skin with
! : twater and soap. Refer for
1 i o l | J— _ medlcal attention. |
| | |Face shield, or eye protection in ;F irst rinse with plenty of water
.EVES \combination with breathing Ifor several minutes (remove
, { |pr0iecti0n lcontact lenses if easily possible),
, ) 3 ‘[ Bk < - g Ithenteke to adoctor,
j il iDe nol eat. drmk, or smoke durmg ‘Refer for medical attenhon
JACESTIDN l ) ) 'work Wash hands before eann“ i d
i SPILLAGE DISPOSAL | STORAGE "PACKAGING & L@pLLmG |
lEvacuate danger area in case of a large  {Provision to contain effluent from ﬁre Special material. Do not transport with
1spill! Consult an expert! Ventilation. iextinguishing. Separated from food and | food and feedsmffs.
iCollect leaking and spilled liquid in iﬁfeedsruffs Well closed. I'T symbol
| B | |
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Esealabie non-metallic containers as far

‘ iN symbol
ias possible. Do NOT wash away into ‘R: 23-33-50/53
isewer, Do NOT let this chemical enter 1S: 1/2-7-45-60-61

ithe environment. Chemical protection ‘ iUN Haﬁ}'d Class: 8
:suit including self-contained breathing 'UN Packing Group: [
iapparatus. | i

T SEE IMPORTANT INFORMATION ON BACK

Prepared in the comlext of ceoperabon between the Internationsl Programme on Chemmal Safety & L
I ICSC: 0056

: jona] version have
Commnusson of the Evsopean Commurstes (C) IPCS CEC 1994, No modifieaons 1o b Inemational ¥

| been made except o add the OSHA PELs, NIOSH RELs and NIOSH TDLH vahes.

International Chemical Safety Cards

MERCURY Icsc:.qoss

-

e s o s = |
l 1 ' PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: bodyby
{ ODOURLESS, HEAVY AND MOBILE The substance can be absorbed inio the BACYRY
M | SILVERY LIQUID METAL. inhalation of jts vapour and tbrough the skt \
also as a vapour!
P ) PHYSICAL DANGERS: l
: i INHALATION RISK: . |
o I A harmful conmanination of the air can f;ﬁ
| CHEMICAL DANGERS: reached very quickly on evaporation o1 TS
R i Upon heating, toxic fumes are formed, Reacts  substance at 20°C- !1
violently with ammonia and halogens causing fire -
T l and explosion hazard. Attacks aluminiuvmand ~ EFFECTS OF SHQRT‘TERM E}G’l?ﬂ?a?::gn |
many other meials forming amalgams. The substance i irritating to the skin. The \
A of the vapours Ty cause pmmmmnsy;n-al |
OCCUPATIONAL EXPOSURE LIMITS:  substance may cause effects onfhe 69550
N TLV: 0.025 mg/nr® as TWA (skin) A4 BEI issued nervous systemandkidneys. The eﬁfi‘?cm p 1
| (ACGIH 2004). delayed. Medical observation s indl l
MAKX: 0.1 mg/m Sh »
T Peak limitart?gn category: [i{8) Carcinogen EFFECTS OF L.ONG-TERM OR Ii
i category: 3B REPEATED E XPOSURE: ol
| (DFG 2003). The substance pay have effects on the S5V,
D | OSHA PEL: C 0.1 mg/en? nervous system eidneys , resulting in TR RO, \
! i . ional instak> £ 1ity, tremor, mental and memory
A | NIOSH REL: Hg Vapor: TWA 0.05 mg/m’ skin  ©70 b disorders. Danger of :
g e disturbances, spyerech O1SOTders. this |
| } Other: C 0.1 mg/mt” skin cumulative effecti’. Animal tests show fat this
T | NIOSH IDLH: 10 mg/m’ (as Hg) Sec: 7439976 substance possi £»1 causes toxic effects upon :
human reproducs£# oM. i
A j T R I, e
i Boiling point: 357°C Vapour pressure - dPa ?tyz?f:_oﬁ?é 93 \
Melting point: -39°C Relative vapouz~ density{atr = ). =-~ j
Pllig:i‘.?':[]és Relative density (water = 1): 13.5 Relarive densitss Of the vapour/air-yixture at |
Solubility in water: 20°C (air = 1): ¥ .009
none

lENVIRONMENT 41, | The substance is very toxic to aquatic organisms. In the food chain ¥ mpormnt o humans
i DATA bioaccumulation takes place, specifically in fish.

- - —m— . P r :_—F———.:—'———v
|

p——— _— aOLIES
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ICSC:NENG0056 International Chemical Safety Cards (WHO/IPCS/IL... hitp: /fwww.cdc.gov/miosh/ipesneng/neng0056.hm]

'Depending on the degree of exposure, periodic medical examination is indicated. No odour warning if 1oxic concentrations
iare present. Do NOT wke working clothes home.

Transport Emergency Card: TEC (R)-80GCS-II+1I

|
—= |
ADDITIONAL INFORMATION '

. ICSC: 0056 MERCURY

f (CyIPCS, CEC, 1794

{'Neiﬂhar NIOSH, the CEC or the IPCS nor any person acting on behalf of NIOSH, the CEC or the [PCS is
iresponsible for the use which might be made of this information. This card contains the collective views

| LE: g;tNT iof the IPCS Peer Review Committee and may not reflect in all cases all the detailed requirements
' NOTICE: included in national legislation op the subject. The user should verify compliance of the cards with the

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

ICSC: 0013
ARSENIC ! i
;7_ \ ) B 2 s o st |
@we N OSH
——— UNEP : : &
! Grey arsenic
' As

! Atomic mass: 74.9
IICSC# 0013

|CAS# 7440-38-2
IRTECS # CG0525000
'UN # 1558

EC # 033-001-00-X
;Oct?obpxjr 1 8, 17?9977Va7h'dated _

i
|
T _ -
. TYPES OF HAZARDS/ | FIRST AID/
: ] |
. HAZARD/ | ACTIRHAIARDS | pREVENTION |  pIRE FIGHTING
" EXPOSURE | g \ : \
: a
| tCombustible. Gives off irritating INO open flames. NO contact with PO“‘ deréwm;:: spray, joan,
| FIRE lor toxic fumes (or gases) in a fire. [srong oxidizers. NO contact with |carbeir G10%M
: . i !hotsurfacgs — oo P o
EECEE lesk of ﬁre and explosmn is Prevent deposmon of dust; closed
EXPLOSION Islight when exposed to hot isysten, dust explosion-proof

isurfaces or flames in the form of [electrlcal equipment and lighting. |
[fine powder or dust.

! M—_
SULT A \
PREVENT DISPERSION OF | ™~ A’L CASES CON |

\

|

| ~TOR!
! DO

! EXPOSURE DUST! AVOID ALL CONTACT

l

i
JAVOID EXPOSURE OF i i
(PREGNANT) WOMEN! : ﬁ 1 :
‘ : = ia
‘|C0ugh. Sore throat. Shormess of |Closed system and ventilation. |Exe ';' * :gml;e:;yAbr:ln:e ded. Refer |
l . 7 !,J*-”' 5
| INHALATION Ibreath. Weakness. See Ingestion, I{‘fi: luedlcal amemtion. |
e e o
e —im e e e T . BT d clothes. f
! > . _ : {2 e iEVe Contaminate
L »SKIN ‘REdHBSS S;E;:ve gloves. Protective r[ IRse skin with plenty of water of \
! !;, l v H 1 IH_“[ Ef______r____________.,:_;
’ : : of water
== P [
1 . - - o r =
PRYES C?:::;ﬁt:ﬂ?wc:&;;: athing = :7 yiact lenses if easily possible},
| P p - I‘“* 3 take to a doctor. ;
! T
e = = ¢ vomiti
Abdominal pain. Diarrhoea. : Do not eat, drmk, or smoke durmo [ ins . TYHI %‘jﬂ:':éng;%lous S |
Nausea. Vomiting. Burning work. Wash hands before eating, | €T SONS!). Refer for medical
*INGESTION  :sensation in the throat and chest. pPEFS
IShock or collapse. ‘ At Iion. ;
[ _ Unconsciousness. ‘ : B —E:
—_—— e — ELLIN \
[ SPILLAGE DISPOSAL STORAGE PAC P ﬂ GING & LABELLE

11/5/2008 11:44 A
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ICSC:NENGQ013 International Chemical Safety Cards (WHO/IPCS/IL... btip://www.cdc.gov/niosh/ipcspeng/neng0013 . html

iEvacuate danger area! Sweep spilled  {Separated from strong oxidants, acids, | Do not transport with food and
P 1 ng p

isubstance into sealable containers. !halogens food and feedstuffs. Well Heedstuffs.

jCarefully collect remainder, then .closed iMarine pollutant.

iremove to safe place. Chemical ; I'T symbol

;protection suit including self-contained | N symbol

ibreathing apparatus. Do NOT let this % {R: 23/25-50/53

chemical enter the environment. | S: 1/2-20/21-28-45-60-61

i UN Hazard Class: 6.1

i
? i 3 "UN Packing Group: II
|

— ~ SEE lMPORTANT INFORMATION ON BACK

Prepared m the context of cooperation between the [ntemartional E'rogramme on Chemcal Safety & Lhe
i ICSC: 0013 Commission of the European Communties {C) IPCS CEC 1994, Na modifcatwns to the Intemational version have
i bean made except to add the OSHA PELs, NIOSH RELs and NIOSH IDLH values.

International Chemical Safety Cards

ARSENIC ICSC: 0013

PHYSICAL STATE; APPEARANCE.: ROUTES OF EXPOSURE:
; ODOURLESS, BRITTLE, GREY, METALLIC- The substance can be absorbed into the body by
LOOKING CRYSTALS. inhalation of its aerosol and by ingestion.
1
PHYSICAL DANGERS: INHALATION RISK:
™M Evaporation at 20°C is negligible; a harmful
b concentration of airborne particles can, however,
P { CHEMICAL DANGERS: be reached quickly, when dispersed.
Upon heating, toxic fimes 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 irrimting to the eyes the skin and
R acids to produce the respiratory tract. The substance may cause
effects on the gastrointestinal tract
! T OCCUPATIONAL EXPQSURE LIMITS: cardiovascular system central nervous system
OSHA PEL: 1910.1018 TWA 0.010 mg/m’ kidneys , resulting in severe gastroenteritis, loss
A NIOSH REL: Ca C 0.002 mg/u® 15-minute See O Qi and electrolytes, cardiac disorders
Anpendix A = shock convulsions and kidney impairment
oot I ) 3 Exposure above the OEL may result in death, The
! NIOSH IDLH: Ca 5 mg/m’” (as As) See: 7440382 e ffucts may be delayed. Medical observation is
TLV: 0.01 mg/m® as TWA Al (confirmed human ;51 cated.
T | carcinogen); BE! issued (ACGIH 2004).
Bk EFFECTS OF LONG-TERM OR
Carcinogen category: 1; Germ cell mutagen REPEATED EXPOSURE:
D | group: 3A: Repeated or prolonged contact with skin may
- (DFG 2004). cause dermatitis. The substance may have effects
A i on the mucous membranes, skin, peripheral
nervous system liver bone marrow , resulting in
T pigmentation disorders, hyperkeratosis,
: perforation of nasal septum, neuropathy, liver
A g impairment anaemia This substance is
carcinogenic to humans. Animal tests show that
this substance possibly causes toxicity to human
reproduction or development. i
| B, | gtzbhmusog point 613°C Solubility in water:
i nsity: none
I PROPERTIES ‘ g/ e
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uhstance

“The substance is toxic to aguatic organisms. It is strongly advised that this $

]
{ENVIRONMENTAL | :
: idoes not enter the envirorment.

‘ DATA

ki - NOTES [ ——
jThe substance is combustible but no flash point is availabie in literature. Depending on the degree °_f eXpOSUIC, penorli):;ds
‘medical examination is suggested, Do NOT take workine clothes home. Refer also to cards for specific arsenic Cormp ;

. .
1€.8., Arsenic pentoxide (ICSC 0377), Arsenic trichloride (ICSC 0221), Arsenic trioxide (ICSC 0378), Arsine (ICSC 0222) i
Transport Emergency Card: TEC (R)_-G 1 G'ES_-II;]

1

l ADDITIONAL INFORMATION

XCSC: 0013 ARSENIC
; (C)IPCS, CEC, 1994

e e e e e e s e e s e _SS
; [Neither NIOSH, the CEC o the IPCS nor any person acting on behalf of NIOSH, the CEC [fl’fft}ii?e“f :
iresponsible for the use which might be made of this information. This card confains the colle

|' IM]Pi,ggiL iof the IPCS Peer Review Committee and may not reflect in all cases all the léemleigg‘f;:g::fm he
s islati ; ; jance o |
NOTICE: included in national legislation on the subject. The user should verify corop “fuce the U.S. version is

irelevant legislation in the country of use. The only modifications made to Pro
;inqlusion 9f the OSHAPEISNTOSH RELs_a_n:d NIOS_H IDLH valuf:sf el i e

11/5/2008 11:44 Alv
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ICSC:NENG0029 International Chemical Safety Cards (WHO/IPCS/IL... http:/fwww.cdc.gov/niosh/ipesneng/neng0029,himl

International Chemical Safety Cards

CHROMIUM ICSC: 0029

(’ 'i\, »“R‘% e e el Hsatth
@ OSH

UNEP |
Chrome
Cr
Atomic mass: 52.0
‘ (powder)
HCSC# 0029
ICAS#  7440-47-3 |
RTECS # GB4200000 ;
{October 27, 2004 Validated 7
[ ! i ]
TYPESOF -\ cUTE HAZARDS/ | FIRST AID/
| HAZARD/ ! PREVENTION
 EXPOSURE | SYMPTOMS = i - _ I lj‘IREf FIGHTING 3
: iCombustlble under specxﬁc [No open flames if in powder .In case of fire in the smroundmgs
FIRE ‘conditions. iform. ;use appropriate extinguishing
| _ j ‘media.
d |Prevent deposition of dust; closed [
'EXPLOSION [ |system, dust explosion-proof '
| N . . relectrical equipment and lighting | )
[PREVENT DISPERSION OF
EXPOSURE ‘ [ = 1DUST! 1 . o o
ECough |Local exaust or breathmg Fresh zi air, Test
| ) fprotec_:_tmn 7 _
] 1 Protective gloves. - IRemove contaminated clothes.
/ *SKIN § i [Rinse skin with plerty of water or
. A b shower
r Redness. ‘Safety gogeles. IFirst rinse with plenty of water
i EYES | ! |for several minutes (remove
: , ! :contact lenses if easily possible), -
I 7 l 7 'then take to a doctor.
‘ JINGESTION { ;;Do npt eat, drink, or smoke during |Rinse mouth,
. ) work. |
; SPILLAGE DISPOSAL : STORAGE IPA(;R_'._AGING & LABELLINGE
‘Sweep spilled substance imto i :
containers; if appropriate, moisten first | |
to prevent dusting. Personal protection: | .
P2 filter resptrator for harmful pam cles, !
j ) _ S}EEIMPORTANT INFORMATION ON BACK o
i Prepared in the comext of cooperauen between the Internatonal Prograrmme on Chenical Safe:y & the
i ICSC: 0029 Commission of the European Communties (C) IPCS CEC 1994, No madificatons 1o the Internavonal version have
. been made excem to add the OSHA PELs, NIOSH RELs and NIOSH IDLH vahses.
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International Chemical Safety Cards

1CSC: 0029

1  PHYSICAL STATE; APPEARANCE; ROUTES OF EXPOSURE: \
' GREY POWDER \
M i
' | PHYSICAL DANGERS: INHALATION RISK:
articles can
P . Dust explosion possible if in powder or granular A harmful concentration °§12]r::;2:f P l
:  form, mixed with air. be reached quickly when G15p
o | XPOSURE:
' CHEMICAL DANGERS: EFFECTS OF sHOP{T'TtET‘:)“: e oyesandihe
R i Chromium is a catalytic substance and may cause May cause mechanical 1T
i reaction in contact with many organic and respiratory ract.
T | inorganic substances , causing fire and explosion
' hazard. EFFECTS OF LoNGI'JTRil_‘M OR
A ! REPEATED EXPOSURE:
! OCCUPATIONAL EXPOSURE LIMITS:
; N ! TLV: (as Cr metal, Cr(Il) compounds) 0.5
i I mg/m® as TWA A4 (ACGIH 2004).
T i MAK not established.
OSHA PEL*: TWA | mg/nt" See Appendix C
*Note: The PEL also applies to insoluble
D i chromium saits.
| NIOSH REL: TWA 0.5 mg,f‘rn3 See Appendix C
A ; NIOSH IDLH: 250 mg/m® (as Cr) See: 7440473
b
l A ‘ e e
‘l 5 Boiling pmnt 264"°C Solublhty inwratel
i PHYSICAL ! Melting point: 1900°C none
( PROPERTIES ' Density: 7.15
1 l gfcny? L
- DATA | _ o e e s

l NOTES g i i
The surface of the chromius =" ; oxide.
fThe surface of the chromlmnparncles is oxidized to chronmm(l]])omde in air. See ICSC 1 33 1 Cl-n’ormum(m)

et - l
|

}ENVIRONMENTAL ’ \
i

R e ——— ADPITI_ONALINFORMATTON | . IR,
{ICSC: 0029 CHROMIUM -
(C)IPCS, CEC, 1094 . Lsao et -
3 "\‘IIOSH, o CEC or the IPCS 1s|

LP\ie:lther NIOSH, the CEC ar the [PCS nor any person acung on behalf Of W B ihe collective views "
E IMPORTANT Eresponmble for the use which migit be made of this information. This & 1—-1 he detailed requirements ]
: LEGAL jof the IPCS Peer Review Committee and may not reflect in all cases & pliance of the cards withthe i
[ NOTICE: fincluded in national legislation on the subject. The user should verify &< ] oduce the US. versionis

* irelevan: legislation in the country of use. The only modifications madies € PT :

-mclusmn ofﬂle OSHA PELs, NIOSH RELs and NIOSH ]DLH value B TP p TR
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