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EXECUTIVE SUMMARY

Westhab has applied for enrollment in the New York City Brownfield Cleanup Program
(NYC BCP) to investigate and remediate a 12,350-square foot site located at 4,6,8,10 and 12
Gouverneur Place in the Borough of Bronx, 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 L ocation and Current Usage

The Site is located at 4, 6, 8, 10 and 12 Gouverneur Place in Bronx, New York and is
identified as Block 2388, lots 16-20 on the New York City Tax Map. Figure 2 shows the Site
location. The Site is 12,350-square feet and is bounded by Gouverneur Place to the north, to the
south by a warehouse, vacant lot to the east, and parking lot and residential buildings to the west.
A map of the site boundary is shown in Figure 1. Currently, the Site is vacant and contains a
paved/stone parking lot with a small shed and an asphalt-paved parking area in the northern

portion of the property.
Summary of Proposed Redevelopment Plan

The proposed development includes a 7-story plus cellar administrative and residential
structure. The cellar area is proposed to contain utility rooms, storage, and office space. The
first floor is proposed to contain offices and common space. Floors 2 through 7 will be used for
residential units. The northern portion of the site will contain an approximately 42° by 130’ rear
yard, consisting of a paved concrete surfacing. The foundation excavation will extend to
approximately 12 feet below grade across the building footprint and to approximately 2-3 feet
below grade in the area of the proposed rear yard. Excavation is not anticipated to extend below

the water table at 20 feet below grade.

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

the proposed redevelopment plan.



Summary of the Remedy

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

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

1. Preparation of a Community Protection Statement and implementation of a Citizen

Participation Plan.

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

organic carbon compounds.

3. Establishment of Track 1 and Track 4 Soil Cleanup Objectives (SCOs) for site areas A
(under the building footprint) and B (under the rear yard), respectively.

4. Excavation and removal of estimated 3,800 cubic yards of urban fill/soil exceeding
SCOs. Up to 12 feet of soil/ fill will be excavated in the area of the building footprint

for development purposes.

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

facilities. Appropriate segregation of excavated media onsite.

6. Screening of excavated soil/fill during intrusive work for indications of contamination

by visual means, odor, and monitoring with a PID.

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

applicable laws and regulations.

8. Installation of a demarcation layer over any fill soils remaining on the Site;



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Collection and analysis of end-point samples to determine the performance of the
remedy with respect to attainment of SCOs.
Removal of underground storage tanks and closure of petroleum spills (if encountered)

in compliance with applicable local, State and Federal laws and regulations

Application of an oxygen release compound at the base of the Site’s excavation if a
contaminant source is identified during excavation for the purpose of reducing VOC

concentrations in the on-site groundwater.

Construction and maintenance of an engineered composite cover consisting of a building
slab covering 55% of the site (site area A), and open space cover consisting of concrete
covering the remaining 45% (site area B) to prevent human exposure to residual soil/fill

remaining under the Site;

As part of construction of the building, installation of a vapor barrier system beneath the

building slab.

As part of construction of the building, installation and operation of a passive sub-slab

depressurization system.

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

accordance with applicable laws and regulations.

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

and marking & staking excavation areas.

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

regulations.

Submission of a RAR that describes the remedial activities, certifies that the remedial
requirements have been achieved, defines the Site boundaries, and describes all
Engineering and Institutional Controls to be implemented at the Site, and lists any

changes from this RAWP.

Submission of an approved Site Management Plan (SMP) in the RAR for long-term

management of residual contamination, including plans for operation, maintenance,
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monitoring, inspection and certification of Engineering and Institutional Controls and
reporting at a specified frequency (only applicable if a complete Track 1 cleanup is not

achieved).

Submission of an approved Site Management Plan (SMP) in the RAR for long-term
management of residual contamination, including plans for operation, maintenance, monitoring,
inspection and certification of Engineering and Institutional Controls and reporting at a specified

frequency (only applicable if a complete Track 1 cleanup is not achieved).



COMMUNITY PROTECTION STATEMENT

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

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

This cleanup plan provides a very high level of protection for neighboring communities.
This cleanup plan also includes many other elements that address common community concerns,
such as community air monitoring, odor, dust and noise controls, hours of operation, good
housekeeping and cleanliness, truck management and routing, and opportunities for community
participation. The purpose of this Community Protection Statement is to explain these

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

Remedial Investigation and Cleanup Plan. Under the NYC BCP, 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.

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

addressed under this cleanup plan.



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

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

Site Safety Coordinator. This project has a designated Site safety coordinator to
implement the Health and Safety Plan. The safety coordinator maintains an emergency contact
sheet and protocol for management of emergencies. The Site safety coordinator is Paul H.

Ciminello and can be reached at 845 452 1658.

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 Paul H. Ciminello or NYC Office of
Environmental Remediation Project Manager Hannah Moore 212-442-6372 or via email

HMoore@dep.nyc.gov.

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

all cleanup work required under the plan has been completed properly. This evidence will be



summarized in the final report, called the Remedial Action Report. This report will be submitted

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

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

frequent inspection.

Hours of Operation. The hours for operation of cleanup will comply with the NYC
Department of Buildings construction code requirements or according to specific variances

issued by that agency. For this cleanup project, the hours of operation are 7:00 am to 4:00 p.m.

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 Brownfield 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 Paul H.
Ciminello at 845 452 1658, the NYC Office of Environmental Remediation Project Manager
Hanna Moore 212-442-6372, or call 311 and mention the Site is in the NYC Brownfield Cleanup

Program.

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

compliance with NYC Department of Buildings regulations.

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

Federal regulations and required permits will be obtained.

Soil Chemical Testing and Screening. All excavations will be supervised by a trained and
properly qualified environmental professional. In addition to extensive sampling and chemical

testing of soils on the Site, excavated soil will be screened continuously using hand-held



instruments, by sight, and by smell to ensure proper material handling and management, and

community protection.

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

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

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

licensed truckers and in compliance with all laws and regulations.

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

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

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

on the property before leaving the Site.

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

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

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

local neighborhood.



Final Report. The results of all cleanup work will be fully documented in a final report
(called a Remedial Action Report) that will be available for you to review in the public document
repositories located at Morrisiana Branch Library, 610 East 169™ Street, Bronx. Tel: 718-589
9268.

Long-Term Site Management. To provide long-term protection after the cleanup is
complete, the property owner will be required to comply with an ongoing Site Management Plan
(SMP) if Track 1 SCOs are not achieved under this Remedial Action. The SMP calls for
continued inspection of protective controls, such as Site cover. The SMP is evaluated and
approved by the NYC Office of Environmental Remediation. Requirements that the property
owner must comply with are defined in the property’s deed. A certification of continued
protectiveness of the cleanup will be required from time to time to show that the approved

cleanup is still effective.
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REMEDIAL ACTION WORK PLAN
1.0 SITEBACKGROUND

Westhab has applied for enrollment in the New York City Brownfield Cleanup Program
(NYC BCP) to investigate and remediate a property located at 4, 6, 8, 10 and 12 Gouverner
Place, Bronx , 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  SiteLocation and Current Usage

The Site is located at 4, 6, 8, 10 and 12 in Bronx, New York and is identified as Block
2388, lots 16-20 on the New York City Tax Map. Figure 2 shows the Site location. The Site is
12,350-square feet and is bounded by Gouverneur Place to the north, to the south by a
warehouse, vacant lot to the east, and parking lot and residential buildings to the west. A map of
the site boundary is shown in Figure 1. Currently, the Site is vacant and contains a paved/stone

parking lot with a small shed and an asphalt-paved parking area in the northern portion of the

property.

1.2  Proposed Redevelopment Plan

The proposed development includes a 7-story plus cellar administrative and residential
structure. The cellar area is proposed to contain utility rooms, storage, and office space. The
first floor is proposed to contain offices and common space. Floors 2 through 7 will be used for
residential units. The northern portion of the site will contain an approximately 42’ by 130’ rear
yard, consisting of a paved concrete surfacing. The foundation excavation will extend to
approximately 12 feet below grade across the building footprint and to approximately 2-3 feet

below grade in the area of the proposed rear yard. Excavation is not anticipated to extend below
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the water table at 20 feet below grade. The remedial action contemplated under this RAWP may

be implemented independently of the proposed redevelopment plan.

13 Description of Surrounding Property

The site is located in a manufacturing and residential neighborhood. Within 500 foot radius
of the Site, there is a variety of land uses including: vacant land, institutional, industrial,
commercial, transportation and parking, public facilities, residential buildings (one to multi-
family residential apartments) and mixed residential and commercial facilities. Properties
located within % mile radius from the Site are zoned R6, R7-2, R7-1 (general residence district)

and M1-1, M1-1/R7-2 and MX7 (general manufacturing district) and C2-4 (commercial district).

No day care facilities, hospitals, schools, streams, wetlands or other sensitive receptors were

identified within 500 feet from 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, 4, 6, 8, 10 and 12 Gouverneur Place, Bronx”,
dated August 2011 (RIR).

Summary of Past Uses of Siteand Areas of Concern

From 1909-1978 the site consisted of five city lots, each containing a four-story residential
apartment building. In a 1978 map, two of the on-site structures (located at Lots 17 and 18) are
no longer present on the site. By 1989 the remaining structures on the Site are gone. From 1989
to the present the site has been used as a parking lot. The Site is currently owned by Westhab

Inc.
The AOC:s identified for this site include:
1. Historic fill material;
2. Historic use of the property as a parking lot; and

3. Automotive repair, manufacturing, and/or industrial uses on adjoining and/or

surrounding area properties.
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Summary of the Work Performed under the Remedial I nvestigation

ESI performed the following scope of work:

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

structures, buildings, etc.);

2. Extended eight soil borings across the entire project Site, and collected sixteen soil
samples from various depths for chemical analysis from the soil borings to evaluate

soil quality;

3. Installed three (3) groundwater monitoring wells throughout the Site to establish
groundwater flow and collected groundwater samples from each well (3 samples
total) for chemical analyses of VOCs, SVOC:s, Pesticides/PCBs and metals to

evaluate groundwater quality;

4. Installed six (6) soil vapor probes around Site perimeter and collected one (6) samples

for chemical analysis of VOCs.

Summary of Environmental Findings
1. Elevation of the property is approximately 40 feet.

2. Depth to groundwater ranges from 16’ bgs to 21’ feet bgs at the Site.
3. Groundwater flow is generally toward the southeast.

4. Depth to bedrock is not known at this Site; borings extended 23 feet below surface

grade did not encounter bedrock.

5. The stratigraphy of the site, from the surface down, consists of approximately 8 feet
of fill/ sand material underlain by at least 6 feet of yellowish-brown sandy clays. The

depth of fill material is greater in certain areas of the Site.
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6. Soil/fill samples collected during the RI showed no PCBs. No VOCs or pesticides
were detected above their NYSDEC Part 375 Unrestricted Use (Track 1) Soil
Cleanup Objectives (UUSCOs). The only VOCs detected on site were petroleum-
related and found at extremely low levels (max of 0.036 mg/kg). No chlorinated
VOCs were detected in any sample. SVOC exceedances of Track 1 UUSCOs were
limited to three SVOCs (m-cresol, p-cresol, and dibenzo(a,h) anthracene) in 2 of 8
shallow soil samples; the PAH benzo(a)pyrene was also identified above its Track 2
Restricted Residential SCO (RRSCO) in one shallow soil sample. Several metals
were identified above their respective Track 1 UUSCOs, and, of these, barium,
cadmium, and lead also exceed their Track 2 RRSCOs in shallow soil samples. There
is no evidence of a substantial source of contaminants in soil onsite. The levels of

SVOCs and metals are consistent with observations of historic fill.

7. Groundwater samples collected during the RI showed no SVOCs or PCBs. The only
VOCs detected above Groundwater Quality Standards (GQSs) were 1,1,1-
trichloroethane (1,1,1-TCA) and methylene chloride. Methylene chloride was found
in all samples, including the laboratory blank, indicating the influence of laboratory
operations rather than conditions onsite. 1,1,1-TCA was identified below its GQS at
upgradient well MW-2 at a concentration of 1.7 ug/L, and at downgradient well MW-
3 at 18 ug/L which is above its GQS of 5 ug/L. However, 1,1,1-TCA and chlorinated
VOCs were not identified in any of the twenty four on-site soil samples.. All other
VOC:s, including PCE and TCE, that were identified in groundwater were found at
very low levels (below GQSs). No dissolved metals were identified above GQSs
except for magnesium and selenium. Metals findings indicate that there is likely
saline intrusion or road salting impacts to local groundwater. There is no evidence of

a substantial source of contaminants onsite.

8. Soil vapor samples collected during the RI showed numerous VOCs detected at
generally low to moderate concentrations, including 1,1,1-trichloroethane, TCE, and
PCE which are the subject of NYSDOH Final Guidance on Soil Vapor Intrusion

(October 2006) Decision Matrices. 1,1,1-trichloroethane was identified in two
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samples at a maximum concentration of 40 ug/m3, PCE was identified in one sample

at 22 ug/m3, and TCE was identified in one sample at 9 ug/m3.

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. Further, the data do not support any additional soil or groundwater

investigation or any groundwater remediation.
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20 REMEDIAL ACTION OBJECTIVES
Based on the results of the RI, the following Remedial Action Objectives (RAOs) have been

1dentified for this Site:

Groundwater

e Prevent direct exposure to contaminated groundwater.

e Prevent exposure to contaminants volatilizing from contaminated groundwater.

Soil
e Prevent direct contact with contaminated soil.
e Prevent migration of contaminants that would result in groundwater or surface
water contamination.
Soil Vapor

e Prevent exposure to contaminants in soil vapor.

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

16



30 REMEDIAL ALTERNATIVES ANALYSIS

The following remedial action alternatives, one achieving Track 1 remedial action
(Alternative 1) and one achieving Track 4 remedial action (Alternative 2), are considered in this

analysis:
e Alternative 1 involves

0 Attainment of Track 1 Unrestricted Use SCOs. Track 1 SCOs are effectively
achieved with removal of soil and fill material to approximately 12 feet bgs

throughout the site; and

0 Low-grade VOC impacts to groundwater and associated soil vapor contamination
from source areas on offsite properties will require management to prevent
intrusion into the building. Protections would be provided by inclusion of a vapor

barrier and passive sub slab depressurization system during construction.
e Alternative 2 involves

0 Establishment of Track 4 SCOs. Existing soil contamination is minimal, and
track 4 SCOs can be achieved with removal of soil and fill material to
approximately 12 feet bgs over most of the site and to approximately 2 feet bgs

over the remainder of the site;

0 Placement of a soil vapor barrier beneath the building slab and along foundation
side walls and a passive sub-slab depressurization system beneath the foundation

due to the presence of off-site impacts to soil vapor and groundwater;

0 Placement of a final cover over the entire site to eliminate exposure to remaining

soil/fill;

0 Establishment of use restrictions including prohibitions on the use of groundwater
from the site and prohibitions on other sensitive site uses, such as farming or

vegetable gardening, to eliminate future exposure pathways;
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0 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; and

0 Placement of a deed restriction to memorialize the remedial action and the
Engineering and Institutional Controls to ensure that future owners of the site

continue to maintain these controls as required.
3.1  Threshold Criteria

Protection of Public Health and the Environment

This criterion is an evaluation of the remedy’s ability to protect public health and the
environment, and an assessment of how risks posed through each existing or potential pathway
of exposure are eliminated, reduced or controlled through removal, treatment, and
implementation of Engineering Controls or Institutional Controls. Protection of public health

and the environment must be achieved for all approved remedial actions.

Alternative 1 would result in removal of all soil/fill with contaminant concentrations above
Track 1 SCOs. As such, this alternative would be consistent with the RAOs and would provide
overall protection of public health and the environment for soil in consideration of current and

potential future land use by
¢ FEliminating the potential for direct contact with contaminated on-site soils;

e Minimizing pot ential e xposure t o ¢ ontaminated s oils/ va pors dur ing ¢ onstruction b y
implementing a n a pproved soil a nd ma terials management pl an and community a ir

monitoring plan (CAMP); and

The potential for migration of soil vapor into occupied structures and associated inhalation

exposures will be eliminated by installing a vapor barrier and passive SSDS during construction.

Alternative 2 would achieve comparable protections of human health and the environment by
removing soil/fill with contaminant concentrations above Track 4 SCOs as well as placement of
institutional and engineering controls, including a composite cover system, a vapor barrier and

SSDS. As such, this alternative would be consistent with the RAOs and would provide overall
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protection of public health and the environment in consideration of current and potential future

land use by

¢ Minimizing the pot ential f or di rectc ontact w ith contaminated on-sites oilsb y
implementing a n a pproved s oil a nd m aterials management pl an and CAMP dur ing
remediation and b y establishinga composite ¢ over s ystem ove r t he e ntire s ite onc e

construction is complete;

¢ Eliminating the potential for direct contact with contaminated groundwater (from off-site

sources) by placement of composite cover system and via institutional controls; and

e Eliminating t he pot ential f or m igration of s oil va por i nto oc cupied s tructures a nd
associated 1 nhalation e xposures b y i nstalling a va por b arrier and pa ssive S SDS, i n

conjunction with the composite cover system.
3.2 Balancing Criteria
Compliance with Standards, Criteria and Guidance (SCGs)

Alternative 1 would comply with the SCGs, as all soil/ fill in excess of Track 1 SCOs would
be removed. All soil/ fill excavated from the Site would be managed and disposed of in

accordance with all applicable regulations.

Alternative 2 would address the chemical-specific SCGs for soil, groundwater, and soil
vapor by establishment of Track 4 SCOs and attainment of these standards for onsite soil.
Similar to the Track 1 alternative, focused attention on means and methods employed during the
remedial action would ensure that handling and management of contaminated material would be

in compliance with applicable SCGs.
Short-Term Effectiveness and I mpacts

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

remedial actions.
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Both Alternative 1 and 2 would r esult in s hort-term i mpacts as sociated w ith excavation,
handling, 1 oad out of m aterials, and truck traffic. H owever, focused a ttention t o m eans and
methods dur ing t he r emedial a ction du ring t he r emoval a ction, i ncluding community air
monitoring and appropriate truck routing, would minimize or negate the overall impact of these

activities.
Long-Term Effectiveness and Per manence

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

term reliability of Engineering Controls.

Alternative 1 and Alternative 2 would achieve long-term effectiveness and permanence by

permanently removing all or most impacted soils, respectively.

Alternative 2 w ould provide long-term effectiveness by attaining Track 4 SCOs, placing a
concrete slab under the building, establishing use restrictions, establishing a Site M anagement
Plan to ensure long-term management of Institutional and Engineering C ontrols, and placing a
deed restriction to memorialize these controls for the long term. Groundwater use restrictions
will e liminate pot ential exposure to groundwater a nd establishment of an S MP and a de ed
restriction will ensure that this protection remains effective for the long-term (in perpetuity). The
SMP w ill e nsure | ong-term e ffectiveness of a 1l E ngineering a nd Institutional C ontrols by
requiring periodic inspection and certification that these controls and use restrictions continue to
be in place and functioning as they were intended a ssuring t hat protections de signed into the

remedy will provide continued high level of protection in perpetuity.
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Reduction of Toxicity, Mobility, or Volume of Contaminated M aterial

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

reduce of total volume of contaminated media.

Alternative 1 would permanently eliminate the toxicity, mobility, and volume of
contaminants from on-site soil by removing all soil in excess of unrestricted use SCOs. Removal

of soil to a depth of approximately 12 feet would occur.

Alternative 2 w ould permanently eliminate the tox icity, mobi lity, a nd volume of
contaminants from on-site soil in site area A to a depth of approximately 12 feet bgs and to
approximately 2 feet bgs in site area B by removing all soil in excess of site-specific SCOs in

those areas.
| mplementability

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.

Both Alternatives are both feasible and implementable. They use standard materials,
services, and well-established technology. The reliability of these remedies is also high. There
are no specific difficulties associated with any of the activities proposed, which utilize standard

industry methods.

21



Cost Effectiveness

This evaluation criterion addresses the cost of alternatives, including capital costs (such as
construction ¢ osts, e quipment ¢ osts, a nd di sposal ¢ osts, engineering e xpenses) a nd s ite
management costs (costs incurred after remedial construction is complete) necessary to ensure

the continued effectiveness of a remedial action.

The capi tal costs as sociated with the T rack 1 al ternative are hi gher than the T rack 2
alternative in that a hi gher vol ume of s oil/fill w ill be e xcavated for of f-site di sposal (an
additional 10 feet of soil/ fill removal over an approximate area of 5000 square feet) to achieve
Track 1 SCOs over the entire site. In both cases, appropriate public health and environmental

protections are achieved.

Both alternatives satisfy the threshold balancing criterion and other criterion listed here,
and e ach i s fully pr otective of public he alth and t he e nvironment, w ill ¢ ontrol m igration of
contaminants, w ill ¢ omply w ith S CGs, a re e ffective f or t he s hort-term a nd |1 ong-term, are

implementable, and reduces both mobility and toxicity.
Community Acceptance

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

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

Based on the overall goals of the remedial program and initial observations by the project
team, both of the alternatives are acceptable to the community. This RAWP will be subject to
and undergo public review under the NYC BCP and will provide the opportunity for detailed
public input on the remedial alternatives and the selected remedial action. This public comment

will be considered by OER prior to approval of this plan.
Land Use

This evaluation criterion addresses the proposed use of the property. This evaluation has
considered reasonably anticipated future uses of the Site and takes into account: current use and
historical and/or recent development patterns; applicable zoning laws and maps; NYS
Department of State’s Brownfield Opportunity Areas (BOA) pursuant to section 970-r of the

general municipal law; applicable land use plans; proximity to real property currently used for
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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.

Because of the complete soil removal proposed for the Track 1 alternative, it provides
protection of public health and the environment for both the proposed use of the Site and any
future use. The Track 1 alternative provides a remedial action that is beneficial to the
surrounding community and is consistent with the goals of the City for remediating and

redeveloping brownfield sites.

The Track 4 alternative also provides sufficient environmental and public health protection

for the intended use.

Both alternatives for remedial action at the site are comparable with respect to the proposed
use and to land uses in the vicinity of the Site. The proposed use is consistent with the existing
zoning designation for the property and is consistent with recent development patterns. The Site
is surrounded by commercial and residential properties and both alternatives provide
comprehensive protection of public health and the environment for these uses. Improvements in
the current brownfield condition of the property achieved by both alternatives are also consistent
with the City’s goals for cleanup of contaminated land and bringing such properties into
productive reuse. Both alternatives are equally protective of natural resources and cultural
resources. This RAWP will be subject to undergo public review under the NYC BCP and will
provide the opportunity for detailed public input on the land use factors described in this section.

This public comment will be considered by OER prior to approval of this plan.
Sustainability of the Remedial Action

This criterion evaluates the overall sustainability of the remedial action alternatives and the
degree to which sustainable means are employed to implement the remedial action including
those that take into consideration NYC’s sustainability goals defined in PIaNYC: A Greener,

Greater New York. Sustainability goals may include: maximizing the recycling and reuse of
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non-virgin materials; reducing the consumption of virgin and non-renewable resources;
minimizing energy consumption and greenhouse gas emissions; improving energy efficiency;
and promotion of the use of native vegetation and enhancing biodiversity during landscaping

associated with Site development.

While alternative 2 would result in lower fossil fuel use based on reducing the volume of
material transported off-site, both remedial alternatives are comparable with respect to the

opportunity to achieve sustainable remedial action.
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40 REMEDIAL ACTION

4.1  Summary of Proposed Remedial Action

The proposed remedial action is a combination of the Alternative 1 and Alternative 2. The
proposed remedial action will achieve Track 1 SCOs for the area of the building footprint (area
A) through the removal of approximately 12 feet of soil/ fill, and will achieve Track 4 SCOs for
soil in the rear yard area (Area B). Residual fill material in excess of Track 1 SCOs will be
addressed by the use of institutional controls, including a deed restriction, use restrictions, and a
site management plan. The building will be equipped with a vapor barrier and a passive sub
slab depressurization system to address soil vapors from surrounding properties. The proposed
remedial action achieves protection of public health and the environment for the intended use of
the property, achieves all of the remedial action objectives established for the project and
addresses applicable SCGs, is effective in both the short-term and long-term and reduces
mobility, toxicity and volume of contaminants, and is cost effective, implementable, and uses

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

1. Preparation of a Community Protection Statement and implementation of a Citizen

Participation Plan.

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

organic carbon compounds.

3. Establishment of Track 1 and Track 4 Soil Cleanup Objectives (SCOs) for site areas A
(under the building footprint) and B (under the rear yard), respectively.

4. Excavation and removal of estimated 3,800 cubic yards of urban fill/soil exceeding
SCOs. Up to 12 feet of soil/ fill will be excavated in the area of the building footprint

for development purposes.

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

facilities. Appropriate segregation of excavated media onsite.
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10.

1.

12.

13.

14.

15.

16.

17.

Screening of excavated soil/fill during intrusive work for indications of contamination

by visual means, odor, and monitoring with a PID.

Implementation of storm-water pollution prevention measures in compliance with

applicable laws and regulations.
Installation of a demarcation layer over any fill soils remaining on the Site;

Collection and analysis of end-point samples to determine the performance of the
remedy with respect to attainment of SCOs.
Removal of underground storage tanks and closure of petroleum spills (if encountered)

in compliance with applicable local, State and Federal laws and regulations

Application of an oxygen release compound at the base of the Site’s excavation if a
contaminant source is identified during excavation for the purpose of reducing VOC

concentrations in the on-site groundwater.

Construction and maintenance of an engineered composite cover consisting of a building
slab covering 55% of the site (site area A), and open space cover consisting of concrete
covering the remaining 45% (site area B) to prevent human exposure to residual soil/fill

remaining under the Site;

As part of construction of the building, installation of a vapor barrier system beneath the

building slab.

As part of construction of the building, installation and operation of a passive sub-slab

depressurization system.

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

accordance with applicable laws and regulations.

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

and marking & staking excavation areas.

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

regulations.
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18. Submission of a RAR that describes the remedial activities, certifies that the remedial
requirements have been achieved, defines the Site boundaries, and describes all
Engineering and Institutional Controls to be implemented at the Site, and lists any

changes from this RAWP.

19. Submission of an approved Site Management Plan (SMP) in the RAR for long-term
management of residual contamination, including plans for operation, maintenance,
monitoring, inspection and certification of Engineering and Institutional Controls and
reporting at a specified frequency (only applicable if a complete Track 1 cleanup is not

achieved).

4.2  Soil Cleanup Objectives and Soil/Fill Management.

Track 1 and 4 Soil Cleanup Objectives (SCOs) are proposed for this project. The SCOs for
this Site are Track 1 Unrestricted Use SCOs for site area A and Track 4 SCOs for site area B.
Track 4 SCOs for this property are shown below. Soil and materials management on-Site and
off-Site, including excavation, handling and disposal, will be conducted in accordance with the
Soil/Materials Management Plan in Appendix 3. 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.

Track 4 SCOs for this site are:

Total SVOCs: 250 ppm

Barium: 750 ppm
Cadmium: Track 2 Restricted Residential (4.3 ppm)
Lead: 1000 ppm

Estimated Soil/Fill Removal Quantities

The total quantity of soil/fill expected to be excavated and disposed off-Site is 3,800 cubic
yards (5,700 tons).
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Disposal facilities will be reported to OER when they are identified and prior to the start

of remedial action. All prospective disposal facilities will be properly licensed for the waste.

Disposal Facility Waste Type Estimated Quantities
To be determined Urban fill 5,700 tons

Waste Char acterization Sampling

A sufficient number of samples will be collected to characterize the above-
referenced waste soils. This analyte list will be consistent with the requirements of the
prospective disposal facities. All laboratory data will be provided to OER as part of the
RAR.

The data will be transmitted to the prospective repository(ies) and approvals will

be secured prior to any off-site removal of waste. Approvals will be provided to OER.

End-Point Sampling

Removal actions under this plan will be performed in conjunction with remedial end-point

sampling. End-point sampling frequency will consist of the following:

1. Four base samples will be collected from Area A (the 12 foot excavation area;estimated
area of 7,000 ft*) and two samples will be collected from the Area B (3 foot excavation

area; estimated at 5,500 ft?). Each sample will be analyzed for

SVOCs (USEPA Method 8260, PAH only)
TAL Metals (USEPA Methods 6010 and 7471)
Pesticides (USEPA Method 8081)

2. Hotspots may be identified during this remedial action. Hotspot removal actions under
this plan will be performed in conjunction with remedial end-point sampling. End-point

sampling frequency will consist of the following:

e 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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e For excavations 20 to 300 feet in perimeter:

0 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.

0 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 will be taken from the zero to six-inch interval at the excavation floor.

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

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

horizontally, additional soil samples will be taken pursuant to bullets 2 and 3 above.

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

contamination.

New York State ELAP certified labs will be used for all end-point sample analyses. Labs for
end-point sample analyses will be reported in the RAR. The RAR will provide a tabular and map
summary of all end-point sample results and will include all data including non-detects and
applicable standards and/or guidance values. End-point samples will be analyzed for trigger

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

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.
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Quality Assurance/Quality Control

One duplicate and one matrix spike/ matrix spike duplicate will be collected for every 20

samples.

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 3. The estimated quantity of
soil to be imported into the Site for backfill and cover soil is 500 tons, but this may be
unnecessary if on-site soils are suitable for backfill. The estimated quantity of onsite soil/fill

expected to be reused/relocated on Site is500 tons.

4.3  Engineering Controls

The Site has three primary Engineering Control Systems to reduce the likelihood of vapors

entering the proposed building. These are:

e Composite Cover System;Vapor barrier; and

e  Passive sub-slab depressurization system (SSDS).

Composite Cover System

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to

be built on the Site. This composite cover system is comprised of:

e As part of construction a concrete building slab consisting of a 6-inch Slab as the

building foundation for site area A.

e As part of construction a concrete cap will be placed in the rear courtyard area (site

area B), which is approximately 5,500 square feet in area;

Figure 2 shows the typical design for each remedial cover type used on this Site. Figure 3

shows the location of each cover type built at the Site.

The composite cover system is a permanent engineering control for the Site. For areas

where track 1 SCOs are not achieved, the system will be inspected and reported at specified
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intervals as required by this RAWP and the SMP. A Soil Management Plan will be included in
the Site Management Plan and will outline the procedures to be followed in the event that the
composite cover system and underlying residual soil/fill is disturbed after the remedial action is
complete. Maintenance of this composite cover system will be described in the Site Management

Plan in the RAR.
Vapor Barrier

As part of construction and in order to prevent migration of organic vapors through the
building slab into the interior spaces of the building, a vapor barrier will be installed beneath the

building foundation and on the outside of the foundation walls. The vapor barrier will consist of:

e Vapor/Waterproofing membrane consisting of a high-density polyethylene (HDPE)
sheet with a synthetic adhesive and weather resistant protective coating beneath the

foundation

e Vapor/Waterproofing membrane consisting of a HDPE sheet with a synthetic

adhesive and weather resistant protective coating for the foundation walls.

Figure 3 shows a diagram that includes the vapor barrier underneath the building foundation

at the Site. Specifications from the manufacturer are provided in Appendix 5.

The vapor barrier system is a permanent engineering control for the Site.

Sub-Slab Depressurization System

Migration of soil vapor will be mitigated with the construction of a passive sub-slab
depressurization system (SSDS). The SSDS will be installed underneath the slab and will

consist of the following:

e An 8” gas-permeable layer of crushed stone beneath the building slab and vapor

barrier

e Subslab extraction piping arranged to ensure that all vapors that might accumulate
under the slab can be excavated by the piping and that no “dead zones” (areas of

insufficient coverage) are present.

e A4” cast iron pipe running from the pit under the subslab, up through the building,

and discharging above the roofline sufficiently distant from air intakes.
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Design drawings will be provided to OER prior to installation. No installation will begin

until these drawings have been reviewed and approved by OER.
The SSDS is a permanent engineering control for the Site.

4.4 I nstitutional Controls

Institutional Controls (IC) have been incorporated in this remedial action to manage residual
soil/fill and other media where Track 1 SCOs are not achieved 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 title holder 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:

e Recording of an OER-approved Declaration of Covenant and Restrictions (DCR) with
the City Register or county clerk, as appropriate. The DCR will include a description of
all ECs and ICs, will summarize the requirements of the Site Management Plan, and will
note that the property owner and property owner’s successors and assigns must comply
with the DCR and the approved SMP. The recorded DCR will be submitted in the
Remedial Action Report. The DCR will be recorded prior to OER issuance of the Notice

of Completion;

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

shall be submitted annually and will comply with RCNY §43-1407(1)(3).
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e Vegetable gardens and farming on the Site are prohibited;

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

for its intended use;

e All future activities on the Site that will disturb residual material must be conducted

pursuant to the soil management provisions in an approved SMP;
45  Site Management Plan

A Site Management Plan (SMP) is proposed under this Remedial Action. Site Management
is the last phase of remediation and begins with the approval of the Remedial Action Report and
issuance of the Notice of Completion (NOC) for the Remedial Action. The Site Management
Plan (SMP) describes appropriate methods and procedures to ensure implementation of all ECs
and ICs that are required by the DCR and this RAWP. The Site Management Plan is submitted as
part of the RAR but will be written in a manner that allows its use as an independent document.
Site Management continues until terminated in writing by OER. The property owner is
responsible to ensure that all Site Management responsibilities defined in the DCR and the Site

Management Plan are implemented.

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

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

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

be due for submission to OER by March 31 of the year following the reporting period.
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4.6  Qualitative Human Health Exposur e Assessment

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

DER-10 Technical Guidance for Site Investigation and Remediation.
Known and Potential Sources
Based on the results of the RIR, the contaminants of concern are:
Soil:
e Metals, including cadmium, lead, and barium, exceeding Track 2 Restricted Residential
SCOs;

e The SVOC dibenzo(a,h) anthracene exceeding its Track 2 Restricted Residential SCO;

Groundwater:

e The VOC 1,1,1-trichloroethane (1,1,1-TCA);
Soil Vapor:

¢ VOCs detected at low to moderate concentrations, including 1,1,1-TCA, TCE, and PCE.
Nature, Extent, Fate and Transport of Contaminants

Soil: Metals and SVOCs are present throughout the site in shallow soils. Metals of concern
were not found in dissolved groundwater samples above GQS, indicating that the property is not

contributing to groundwater standard violation.

Groundwater: The RI identified 1,1,1-TCA below its GQS at upgradient well MW-2 at a
concentration of 1.7 ug/L, and at downgradient well MW-3 at 18 ug/L which is above its GQS of
5ug/L. However, 1,1,1-TCA and chlorinated VOCs were not identified in any of the twenty four

on-site soil samples and are not suggested by prior history of residential use. All other VOCs,
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including PCE and TCE, that were identified in groundwater were found at very low levels

(below GQSs).

Soil Vapor: TCE and PCE were found in all soil vapor sampling locations, but neither TCE
or PCE were found in soil or groundwater above their respective UUSCOs, groundwater
protection standards for soil or GQSs. It is suspected that these compounds are derived from an

an offsite source.
Potential Routes of Exposure

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

the body:

e Ingestion of water, fill, or soil;

¢ Inhalation of vapors and particulates; and

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

Current Conditions: As the site is currently capped with asphalt, there are no potential
exposure pathways from soil/ fill. Groundwater is not exposed at the site, and because the site is
served by the public water supply, groundwater is not used at the site. Use of groundwater by

property owners and occupants for potable water supply is prohibited in NYC.

Construction/ Remediation Activities: The potential exposure pathways to onsite
contamination are by ingestion, dermal, or inhalation exposure by onsite workers during the
remedial action. During the remedial action, on-site exposure pathways will be eliminated by

preventing access to the site, through implementation of soil/ materials management, stormwater
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pollution prevention, and dust controls, employment of a community air monitoring plan, and

implementation of a Construction Health and Safety Plan.

Proposed Future Conditions: Under future remediated conditions, soil will achieve Track 1
SCOs in most areas, the site will be fully capped, limiting potential direct exposure to soil and
groundwater remaining in place, and engineering controls will prevent potential for inhalation
via soil vapor intrusion. The site is served by the public water supply, groundwater is not used at
the site. There are no plausible off-site pathways for oral, inhalation, or dermal exposure to

contaminants derived from the site.
Receptor Populations

On-Site Receptors: The site is currently vacant. Therefore the only potential human

receptors are potential trespassers.

Off-Site Receptors: Potential off-site receptors within a 0.25 mile radius of the Site include:
adult and child residents; commercial and construction workers; pedestrians; trespassers; and

cyclists, based on the following:

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

3. Building Construction/ Renovation (up to 0.25 mile) — existing and future
4. Pedestrians, Trespassers, Cyclists (up to 0.25 mile) — existing and future
5. Schools (up to 0.25 mile) — existing and future

Overall Human Health Exposur e Assessment

Complete on-site exposure pathways appear to be present only during the construction and
remediation phase. During the remedial action, on-site exposure pathways will be eliminated by
preventing access to the site, through implementation of soil/materials management, stormwater
pollution prevention, and dust controls, employment of a community air monitoring plan, and

implementation of a Construction Health and Safety Plan.
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50 REMEDIAL ACTION MANAGEMENT

5.1  Project Organization and Oversight

Principal personnel who will participate in the remedial action include Paul H. Ciminello
(overall project management), Melissa Pentz (Project Manager). The Professional Engineer (PE)
is Peter Setaro, of Morris Associates, PLLC and the Qualified Environmental Professional (QEP)

for this project is Paul H. Ciminello of Ecosystems Strategies, Inc.

52  Site Security

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

5.3 Work Hours

The hours for operation of remedial construction will be from 7 to 4. These hours conform

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

54  Construction Health and Safety Plan

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

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

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

records.

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

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

logbook or specific form.

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

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

55  Community Air Monitoring Plan

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

borings or monitoring wells.

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

e [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, corrective measures will be implemented or 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.

e Iftotal 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.

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

will be shutdown.

All 15-minute readings will 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 L evels, 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 will be visually assessed during all work activities.

e Ifthe 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 meg/m’ above the upwind level and provided that no

visible dust is migrating from the work area.

e If, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 mecg/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.

56 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.
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5.7  SitePreparation

Pre-Construction Meeting

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

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

Mobilization

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

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

Utility Marker Layouts, Easement L ayouts

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

rig masts.

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

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

No dewatering will be necessary at this site.

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 BCP Site, trucks will be required to stop at the truck inspection station and will be
examined for evidence of contaminated soil on the undercarriage, body, and wheels. Soil and
debris will be removed. Brooms, shovels and potable water will be utilized for the removal of

soil from vehicles and equipment, as necessary.

5.8 Traffic Control

Drivers of trucks leaving the NYC BCP 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 provided below:
e North on Park Avenue to East 167" Street
e West (two blocks) to Webster Avenue

e North (4,000 feet) to Cross Bronx Expressway (I-95)
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59 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).

511 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 Deviationsfrom 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:
e Reasons for deviating from the approved RAWP;

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

and the environment.

5.13 Data Usability Summary Report

The primary objective of a Data Usability Summary Report (DUSR) is to determine whether
or not data meets the site specific criteria for data quality and data use. The DUSR provides an
evaluation of analytical data without third party data validation. The DUSR for post-remedial
samples collected during implementation of this RAWP will be included in the Remedial Action

Report (RAR).
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6.0 REMEDIAL ACTION REPORT

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

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

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

this remedy;

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

RAWP and associated design documents;

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

performed as part of the remedial action and DUSR;

« Testresults 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.

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

If Track 1 clean-up is not achieved, the RAR will also include:

46



. Site Management Plan

« Recorded Declaration of Covenants and Restrictions

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:

l, , am currently a professional engineer licensed by the State of New York. | had

primary direct responsibility for implementation of the remedial program for the Site name Site number.

l, , am a qualified Environmental Professional. | had primary direct

responsibility for implementation remedial program for the Site name Site number. (Optional)

I 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. | certify that contaminated soil, fill, liquids or other material from the property were

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

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

OER. Currently, a 5-6 month remediation period is anticipated.

Weeksfrom | 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 2-10 8
Vapor Barrier Installation 11-14 3
Importation of Clean Soils

15-24 9
Submit Remedial Action Report 24-28 4
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Table 1 (1 of 3): VOCs in Soil

SamplelD NYSDEC Part 375 B-1 0-2' B-115' B-2 0-2' B2 15' B-3 0-2' B39 B-4 0-2' B-4 15' B-5 0-2' B-5 15' B-6 0-2' B-6 15' B-7 0-2' B7 8 B-8 0-2' B8 15'
NYSDEC Part 375 N a
Unrestricted Use Soil B o
Sampling Date Cleanup Objectives Cleanup Objectives- 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011
Residential
ClientMatrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Compound Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
Volatile Organics, 8260 List mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry
1,1,1,2-Tetrachloroethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane 0.68 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2-Trichloroethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 0.27 19 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethylene 033 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloropropylen ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3-Trichlor ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3-Trichloropropane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trichlor ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trimethylbenzene 3.6 47 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dibromo-3-chloropropane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dibromoethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichlor 11 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane 0.02 2.3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene 8.4 47 ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0021J ND ND
1,3-Dichlor 24 17 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3-Dichloropropane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-Dichlor 1.8 9.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,2-Dichloropropane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Chlorotoluene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Chlorotoluene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzene 0.06 2.9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Br b ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromochloromethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromoform ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bromomethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Carbon tetrachloride 0.76 14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 11 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloroethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform 037 10 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chloromethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethylene 0.25 59 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropylene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibromomethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dichlorodifluoromethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethyl Benzene 1 30 0.0022J ND ND ND ND ND ND ND ND ND ND ND ND 0.0046 J ND ND
Hexachlorobutadiene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Isopropylbenzene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methyl tert-butyl ether (MTBE) 0.93 62 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methylene chloride 0.05 51 0.016J,B, 0.029B 0.019J,8 0.030B 0.026 B 0.024 B 0.0348B 0.035 B 0.032B 0.028B 0.032 B 0.032 B 0.024 B 0.025B 0.029B 0.028B
n-Butylbenzene 12 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
n-Propylbenzene 515 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Naphthalene 12 100 ND ND ND ND ND ND ND ND 0.0044 J,8 0.0026 J,B ND ND ND ND ND ND
o-Xylene ~ ~ 0.0027 J,0 ND ND ND ND ND ND ND ND ND ND ND ND 0.0053J ND ND
p- & m- Xylenes ~ ~ 0.0092 J,0 ND ND ND ND ND ND ND ND ND ND ND ND 0.03 ND ND
p-lsopropyltoluene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
sec- Ib 11 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Styrene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
tert-Butylbenzene 515 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethylene 13 545 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Toluene 0.7 100 0.016 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
trans-1,2-Dichloroethylene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropylene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethylene 0.47 10 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichlorofluoromethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.02 0.21 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Xylenes, Total 0.26 100 0.012) ND ND ND ND ND ND ND ND ND ND ND ND 0.036 ND ND
NOTES:

Blue shade indicates detectable concentrations
ND = Non detect
B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
~=this indicates that no regulatory limit has been established for this analyte

ESI File: WB08037.50




Table 1 (2 of 3): SVOCs in Soil

D NYSDEC Part 375 B-1 0-2' B-115' B-2 0-2' B-2 15' B-3 0-2' B-39' B-4 0-2' B-4 15' B-5 0-2' B-5 15' B-6 0-2' B-6 15' B-7 0-2' B-7 8' B-8 0-2' B-8 15
NYSDEC Part 375 a qa
Unrestricted Use Soil Restricted Use Soil
Sampling Date Cleanup Objectives Cleanup Objectives- 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011
Residential
ClientMatrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
C d Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Semi-Volatiles, 8270 Target List mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry
1,2,4-Trichlorobenzene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene 11 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene 24 17 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene 18 9.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4,5-Trichlorophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-Dichlorophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-Dimethylphenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrotoluene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,6-Dinitrotoluene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Chloronaphthalene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Chlorophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Methylnaphthalene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Methylphenol 0.33 100 ND ND ND ND ND ND 0.345 ND ND ND ND ND ND ND ND ND
2-Nitrophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3,3"-Dichlorobenzidine ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3-Nitroaniline ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4,6-Dinitro-2-methylphenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Bromophenyl phenyl ether ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Chloro-3-methylphenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Chloroaniline ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Chlorophenyl phenyl ether ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Methylphenol 0.33 34 0.798 ND ND ND ND ND 0.422 ND ND ND ND ND ND ND ND ND
4-Nitroaniline ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-Nitrophenol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthene 20 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthylene ~ 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aniline ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Anthracene 100 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(a)anthracene 1 1 ND ND ND ND 0.426) ND ND ND ND ND 0.119J ND 0.407J ND ND ND
Benzo(a)pyrene 1 1 ND ND 0.377J ND 0.424) ND 0.250J ND 0.104) ND 0.0847J ND ND ND ND ND
Benzo(b)fluoranthene 1 1 ND ND ND ND 0.426) ND ND ND 0.104) ND 0.0892J ND ND ND ND ND
Benzo(g,h,i)perylene 100 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(k)fluoranthene 0.8 1 ND ND 0.427) ND 0.515) ND ND ND 0.113) ND 0.108J ND 0.492) ND ND ND
Benzyl alcohol ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzyl butyl phthalate ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-chloroethoxy)methane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-chloroethyl)ether ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-chloroisopropyl)ether ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-ethylhexyl)phthalate ~ ~ ND ND ND ND ND ND ND ND ND ND 0.118J 0.0793J ND ND ND 0.103J
Chrysene 1 1 ND ND ND ND 0.454) ND ND ND ND ND 0.135J ND 0.424) ND ND ND
Di-n-butyl phthalate ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Di-n-octyl phthalate ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibenzo(a,h)anthracene 0.33 0.33 0.448 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibenzofuran 7 14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Diethyl phthalate ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dimethyl phthalate ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Fluoranthene 100 100 ND ND 0.703J ND 0.882) ND ND ND 0.142 ) ND 0.198J ND 0.646J ND ND ND
Fluorene 30 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Hexachlorobenzene 0.33 0.33 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Hexachlorobutadiene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Hexachloroethane ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 0.5 0.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Isophorone ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
N-nitroso-di-n-propylamine ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
N-Nitrosodimethylamine ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Naphthalene 12 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Nitrobenzene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Pentachlorophenol 0.8 2.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Phenanthrene 100 100 ND ND 0.359J ND 0.627) ND ND ND ND ND 0.153J ND ND ND ND ND
Phenol 0.33 100 ND ND ND ND ND ND 0.376 ND ND ND ND ND ND ND ND ND
Pyrene 100 100 ND ND 0.581J ND 0.747) ND ND ND 0.108) ND 0.230 ND 0.623) ND ND ND
Pyridine = ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
NOTES:

ND = Non detect

Blue shade indicates detectable concentrations
B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated

~=this indicates that no regulatory limit has been established for this analyte
Bold green shade exceeds NYSDEC Part 375 Unrestricted Use Soil Cleanup Objectives

Bold Yellow shade exceeds NYSDEC Part 375 Restricted Use Soil Cleanup Objectives-Residential & unrestricted use

Total SVOCs for Residential equal 250 ppm
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Table 1 (3 of 3): Pesticides/PCBs/Metals in Soil

SamplelD NYSDEC Part 375 B-1 0-2' B-115' B-2 0-2' B-2 15' B-3 0-2' B39 B-4 0-2' B-4 15' B-5 0-2' B-5 15' B-6 0-2' B-6 15' B-7 0-2' B-7 8' B-8 0-2' B-8 15'
NYSDEC Part 375 . ’
Unrestricted Use Soil SR IE]
Sampling Date Cleanup Objectives Cleanup Objectives- 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011 5/24/2011
Residential
Cli Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Compound Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result
/PCBs, EPA TCL List mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry
4,4'-DDD 0.0033 2.6 ND ND ND ND ND ND 0.0110 ND 0.00729 ND ND ND 0.00580 ND ND ND
4,4'-DDE 0.0033 18 ND ND ND ND 0.00781 ND 0.00541 ND 0.0140 ND 0.00790 ND 0.0144 ND ND ND
4,4'-DDT 0.0033 17 ND ND ND ND 0.0292 ND 0.00704 ND 0.294 ND 0.101 ND 0.0213 ND 0.00406 ND
Aldrin 0.005 0.019 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
alpha-BHC 0.02 0.097 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1016 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1221 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1232 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1242 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1248 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1254 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
beta-BHC 0.036 0.072 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chlordane, total ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
delta-BHC 0.04 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dieldrin 0.005 0.039 ND ND 0.00319 ND 0.00275 ND ND ND ND ND ND ND 0.00740 ND ND ND
Endosulfan | 2.4 4.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Endosulfan Il 24 4.8 ND ND ND ND 0.00370 ND ND ND ND ND ND ND 0.00357) ND ND ND
Endosulfan sulfate 2.4 4.8 ND ND ND ND ND ND 0.00217J ND ND ND ND ND ND ND ND ND
Endrin 0.014 27 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Endrin aldehyde ~ ~ ND ND ND ND ND ND 0.00303 J ND ND ND ND ND ND ND 0.00448 ND
Endrin ketone ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
gamma-BHC (Lindane) 0.1 0.28 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Heptachlor 0.042 0.42 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Heptachlor epoxide ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methoxychlor ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total PCBs 0.1 1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Toxaphene ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Metals, Target Analyte mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry
i - ~ 4100 11900 11000 20700 12100 15800 6890 6000 6770 5630 20400 12200 8810 15100 13800 6260
Antimony ~ ~ ND ND 3.57 ND 1.62 ND 4.46 ND ND ND ND ND 144 ND ND ND
Arsenic 13 16 1.44 2.01 5.18 2.75 13.9 2.59 7.29 ND 123 ND 6.15 1.30 6.99 5] 3.18 0.899
Barium 350 750* 153 713 485 154 565 107 672 214 1850 20.7 502 80.8 517 56.9 853 263
Beryllium 7.2 14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cadmium 25 4.3* ND ND 127 ND 10.7 ND 0.986 ND ND ND ND ND ND ND ND ND
Calcium - ~ 40600 2300 34200 2370 60400 28300 51400 693 84300 876 15200 1660 53700 4710 31500 834
Chromium ~ ~ 4.03 25 22.1 319 42.0 199 159 9.69 112 115 23.1 21.0 17.4 16.1 158 133
Cobalt - ~ 4.61 10.6 7.64 17.4 5.16 12.7 511 5.72 5.67 4.14 10.5 12.0 5.48 7.85 8.32 4.41
Copper 50 270 30.7 21.0 EilD 34.0 147 195 110 126 27.2 9.96 25.4 23.7 46.3 14.0 23.9 10.1
Iron ~ ~ 9820 20300 19800 31500 14200 22100 15900 9460 49700 7720 23500 21800 13400 17800 18200 9140
Lead 63 1000* 13.8 3.40 436 5.61 333 7.44 537 2.55 1310 2.35 386 2.67 425 EELD 176 2.07
Magnesium - ~ 19800 5380 6530 8630 10900 16100 13500 2920 7460 2270 4520 5810 14000 5160 15200 2500
Manganese 1600 2000 160 593 285 598 331 584 268 165 463 96.8 501 448 261 306 602 734
Nickel 30 140 7.15 18.9 22.5 29.5 19.5 21.7 15.2 14.1 14.2 9.80 19.9 17.9 16.4 11.8 15.2 8.69
Potassium ~ ~ 414 3660 2180 6940 1020 6870 968 775 749 691 1570 3300 1010 814 3290 871
Selenium B9 36 1.01 3.08 271 3.43 0.927 2.47 2.03 1.40 4.21 0.915 2.96 3.23 1.80 1.75 2.10 1.27
Silver 2 36 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium ~ ~ 436 349 366 290 474 307 547 180 275 128 411 259 403 176 423 179
Thallium ~ ~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vanadium - ~ 41.2 30.9 53.3 47.6 28.6 29.6 32.2 123 fiv7AS) 113 36.2 32.0 E5N) 25.3 250 13.6
Zinc 109 2200 30.5 54.7 480 76.4 373 53.6 465 22.0 915 19.0 362 54.6 401 418 47.8 228
Mercury by 7470/7471 mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry mg/kg dry
Mercury 0.18 0.81 ND ND ND ND ND ND 0.282 ND ND ND ND ND ND ND ND ND
NOTES:

B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated

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

ND = Non detect

Blue shade indicates detectable concentrations

Bold green shade exceeds NYSDEC Part 375 Unrestricted Use Soil Cleanup Objectives
Bold Yellow shade exceeds NYSDEC Part 375 Restricted Use Soil Cleanup Objectives-Residential & unrestricted use
* levels are for Track 4, in the event Track 2 levels are not achieved
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Table 2 (1 of 3): VOCs in Water

SamplelD NYSDEC TOGS MW-1 MwW-2 MW-3
Sampling Date Standards and 6/22/2011 6/22/2011 6/22/2011
ClientMatrix Water Water Water Water

Compound Result Result Result
Volatile Organics, 8260 List ug/L ug/L ug/L ug/L
1,1,1,2-Tetrachloroethane ~ ND ND ND
1,1,1-Trichloroethane 5 ND 1.7) 18
1,1,2,2-Tetrachloroethane 5 ND ND ND
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) ~ ND ND ND
1,1,2-Trichloroethane 1 ND ND ND
1,1-Dichloroethane 5 ND ND ND
1,1-Dichloroethylene 5 ND ND ND
1,1-Dichloropropylene ~ ND ND ND
1,2,3-Trichlorobenzene ~ ND ND ND
1,2,3-Trichloropropane ~ ND ND ND
1,2,4-Trichlorobenzene 5 ND ND ND
1,2,4-Trimethylbenzene 5 ND ND ND
1,2-Dibromo-3-chloropropane ~ ND ND ND
1,2-Dibromoethane ~ ND ND ND
1,2-Dichlorobenzene 3 ND ND ND
1,2-Dichloroethane 0.6 ND ND ND
1,2-Dichloropropane 1 ND ND ND
1,3,5-Trimethylbenzene 5 ND ND ND
1,3-Dichlorobenzene 3 ND ND ND
1,3-Dichloropropane ~ ND ND ND
1,4-Dichlorobenzene 3 ND ND ND
2,2-Dichloropropane ~ ND ND ND
2-Chlorotoluene ~ ND ND ND
4-Chlorotoluene ~ ND ND ND
Benzene 1 ND ND ND
Bromobenzene ~ ND ND ND
Bromochloromethane ~ ND ND ND
Bromodichloromethane ~ ND ND ND
Bromoform 50 ND ND ND
Bromomethane ~ ND ND ND
Carbon tetrachloride 5 ND ND ND
Chlorobenzene 5 ND ND ND
Chloroethane 5 ND ND ND
Chloroform 7 3.2) ND ND
Chloromethane 5 ND ND ND
cis-1,2-Dichloroethylene 5 ND ND ND
cis-1,3-Dichloropropylene 0.4 ND ND ND
Dibromochloromethane 50 ND ND ND
Dibromomethane ~ ND ND ND
Dichlorodifluoromethane ~ ND ND ND
Ethyl Benzene 5 ND ND ND
Hexachlorobutadiene 0.5 ND ND ND
Isopropylbenzene 5 ND ND ND
Methyl tert-butyl ether (MTBE) 10 ND ND ND
Methylene chloride 5 6.0J,B 6.2J,B 5.6J,B
n-Butylbenzene 5 ND ND ND
n-Propylbenzene 5 ND ND ND
Naphthalene 10 ND 1.1J,B 1.1J,B
o-Xylene 5 ND ND ND
p- & m- Xylenes 5 0.81) ND ND
p-Isopropyltoluene 5 ND ND ND
sec-Butylbenzene 5 ND ND ND
Styrene 5 ND ND ND
tert-Butylbenzene 5 ND ND ND
Tetrachloroethylene 5 ND 0.88) 1.7)
Toluene 5 ND ND ND
trans-1,2-Dichloroethylene ~ ND ND ND
trans-1,3-Dichloropropylene 0.4 ND ND ND
Trichloroethylene 5 ND ND 0.82)
Trichlorofluoromethane ~ ND ND ND
Vinyl Chloride 2 ND ND ND
Xylenes, Total 5 ND ND ND
NOTES:

B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
~=this indicates that no regulatory limit has been established for this analyte

ND = Non detect

Blue shade indicates detectable concentrations
Bold Yellow shade exceeds criteria
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Table 2 (2 of 3): SVOCs in Water

SamplelD NYSDEC TOGS MW-1 Mw-2 MwW-3
Sampling Date Standards and 6/22/2011 6/22/2011 6/22/2011
ClientMatrix Water Water Water Water

Compound Result Result Result
Semi-Volatiles, 8270 Target List ug/L ug/L ug/L ug/L
1,2,4-Trichlorobenzene 5 ND ND ND
1,2-Dichlorobenzene 3 ND ND ND
1,3-Dichlorobenzene 3 ND ND ND
1,4-Dichlorobenzene 3 ND ND ND
2,4,5-Trichlorophenol 1 ND ND ND
2,4,6-Trichlorophenol 1 ND ND ND
2,4-Dichlorophenol 5 ND ND ND
2,4-Dimethylphenol 50 ND ND ND
2,4-Dinitrophenol 10 ND ND ND
2,4-Dinitrotoluene 5 ND ND ND
2,6-Dinitrotoluene 5 ND ND ND
2-Chloronaphthalene 10 ND ND ND
2-Chlorophenol 1 ND ND ND
2-Methylnaphthalene ~ ND ND ND
2-Methylphenol 1 ND ND ND
2-Nitroaniline 5 ND ND ND
2-Nitrophenol 1 ND ND ND
3,3'-Dichlorobenzidine 5 ND ND ND
3- & 4-Methylphenols ~ ND ND ND
3-Nitroaniline 5 ND ND ND
4,6-Dinitro-2-methylphenol ~ ND ND ND
4-Bromophenyl phenyl ether ~ ND ND ND
4-Chloro-3-methylphenol 1 ND ND ND
4-Chloroaniline 5 ND ND ND
4-Chlorophenyl phenyl ether ~ ND ND ND
4-Nitroaniline 5 ND ND ND
4-Nitrophenol 1 ND ND ND
Acenaphthene 20 ND ND ND
Acenaphthylene ~ ND ND ND
Aniline ~ ND ND ND
Anthracene 50 ND ND ND
Benzo(a)anthracene 0.002 ND ND ND
Benzo(a)pyrene ~ ND ND ND
Benzo(b)fluoranthene 0.002 ND ND ND
Benzo(g,h,i)perylene ~ ND ND ND
Benzo(k)fluoranthene 0.002 ND ND ND
Benzyl alcohol ~ ND ND ND
Benzyl butyl phthalate 50 ND ND ND
Bis(2-chloroethoxy)methane 5 ND ND ND
Bis(2-chloroethyl)ether 1 ND ND ND
Bis(2-chloroisopropyl)ether ~ ND ND ND
Bis(2-ethylhexyl)phthalate 5 ND ND ND
Chrysene 0.002 ND ND ND
Di-n-butyl phthalate 50 ND ND ND
Di-n-octyl phthalate 50 ND ND ND
Dibenzo(a,h)anthracene ~ ND ND ND
Dibenzofuran ~ ND ND ND
Diethyl phthalate 50 ND ND ND
Dimethyl phthalate 50 ND ND ND
Fluoranthene 50 ND ND ND
Fluorene 50 ND ND ND
Hexachlorobenzene 0.04 ND ND ND
Hexachlorobutadiene 0.5 ND ND ND
Hexachlorocyclopentadiene 5 ND ND ND
Hexachloroethane 5 ND ND ND
Indeno(1,2,3-cd)pyrene 0.002 ND ND ND
Isophorone 50 ND ND ND
N-nitroso-di-n-propylamine ~ ND ND ND
N-Nitrosodimethylamine ~ ND ND ND
N-Nitrosodiphenylamine ~ ND ND ND
Naphthalene 10 ND ND ND
Nitrobenzene 0.4 ND ND ND
Pentachlorophenol 1 ND ND ND
Phenanthrene 50 ND ND ND
Phenol 1 ND ND ND
Pyrene 50 ND ND ND
Pyridine ~ ND ND ND
NOTES:

B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
~=this indicates that no regulatory limit has been established for this analyte

ND = Non detect

Blue shade indicates detectable concentrations
Bold Yellow shade exceeds criteria
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Table 2 (3 of 3): Pesticides/PCBs/Metals in Water

SamplelD NYSDEC TOGS MW-1 MW-2 MW-3
Sampling Date Standards and 6/22/2011 6/22/2011 6/22/2011
ClientMatrix Water Water Water Water

Compound Result Result Result
Polychlorinated Biphenyls (PCB) ug/L ug/L ug/L ug/L
Aroclor 1016 ~ ND ND ND
Aroclor 1221 ~ ND ND ND
Aroclor 1232 ~ ND ND ND
Aroclor 1242 ~ ND ND ND
Aroclor 1248 ~ ND ND ND
Aroclor 1254 ~ ND ND ND
Aroclor 1260 ~ ND ND ND
Aroclor 1262 ~ ND ND ND
Aroclor 1268 ~ ND ND ND
Total PCBs ~ ND ND ND
Metals, Dissolved - Target Analyte (TAL) ug/L ug/L ug/L ug/L
Aluminum ~ NT ND ND
Antimony ~ NT ND ND
Arsenic 25 NT ND ND
Barium 1000 NT 71 37
Beryllium ~ NT ND ND
Cadmium 5 NT ND ND
Calcium ~ NT 151000 133000
Chromium 50 NT ND ND
Cobalt ~ NT ND ND
Copper 200 NT ND 13
Iron ~ NT 14 18
Lead 25 NT ND ND
Magnesium 35000 NT 43700 84500
Manganese ~ NT 114 5
Nickel ~ NT ND ND
Potassium ~ NT 6120 8400
Selenium 10 NT ND 15
Silver 50 NT ND ND
Sodium ~ NT 54400 22400
Thallium ~ NT ND ND
Vanadium ~ NT ND ND
Zinc ~ NT ND ND
Metals, Target Analyte ug/L ug/L ug/L ug/L
Aluminum ~ NT ND 78
Antimony ~ NT ND ND
Arsenic 25 NT ND ND
Barium 1000 NT 71 39
Beryllium ~ NT ND ND
Cadmium 5 NT ND ND
Calcium ~ NT 151000 134000
Chromium 50 NT ND ND
Cobalt ~ NT ND ND
Copper 200 NT ND 14
Iron ~ NT 25 127
Lead 25 NT ND ND
Magnesium 35000 NT 43900 86000
Manganese ~ NT 114 8
Nickel ~ NT ND ND
Potassium ~ NT 6090 8480
Selenium 10 NT ND 13
Silver 50 NT ND ND
Sodium ~ NT 54500 22500
Thallium ~ NT ND ND
Vanadium ~ NT ND ND
Zinc ~ NT ND ND
Mercury by 7470/7471 ug/L ug/L ug/L ug/L
Mercury ND NT ND ND
Mercury, Dissolved ug/L ug/L ug/L ug/L
Mercury ND NT ND ND
NOTES:

B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
~=this indicates that no regulatory limit has been established for this analyte

ND = Non detect

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

Blue shade indicates detectable concentrations
Bold Yellow shade exceeds criteria
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Table 3: VOCs in Soil Gas

SamplelD SG-1 (Y85) $G-2 (Y71) SG-3 (Y78) SG-4 (Y75) SG-5 (Y84) SG-6 (Y80)
Sampling Date 5/25/2011 5/25/2011 5/25/2011 5/25/2011 5/25/2011 5/25/2011
ClientMatrix Guideline Values Soil Vapor Soil Vapor Soil Vapor Soil Vapor Soil Vapor Soil Vapor
Compound Result Result Result Result Result Result
Volatile Organics, EPA TO15 Full List ug/m? ug/m? ug/m?3 ug/m?3 ug/m? ug/m?3
1,1,1-Trichloroethane NE ND 40 ND 18 ND 15
1,1,2,2-Tetrachloroethane NE ND 22 ND ND 18 ND
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) NE ND ND ND ND ND ND
1,1,2-Trichloroethane NE ND ND ND ND ND ND
1,1-Dichloroethane NE ND ND ND ND ND ND
1,1-Dichloroethylene NE ND ND ND ND ND ND
1,2,4-Trichlorobenzene NE ND ND ND ND ND ND
1,2,4-Trimethylbenzene NE ND ND ND ND ND ND
1,2-Dichlorobenzene NE ND ND ND ND ND ND
1,2-Dichloroethane NE ND ND ND ND ND ND
1,2-Dichloropropane NE ND 11 is 16 ND ND
1,2-Dichlorotetrafluoroethane NE ND ND ND ND ND ND
1,3,5-Trimethylbenzene NE ND ND ND ND ND ND
1,3-Butadiene NE ND ND 22 ND ND ND
1,3-Dichlorobenzene NE ND ND ND ND ND ND
1,4-Dichlorobenzene NE ND ND ND ND ND ND
1,4-Dioxane NE ND ND ND ND ND ND
2,2,4-Trimethylpentane NE ND ND ND ND ND ND
2-Butanone NE 19 25 25 25 44 25
2-Hexanone NE ND ND ND ND ND ND
3-Chloropropene NE ND ND ND ND ND ND
4-Methyl-2-pentanone NE 13 13 ND ND 11 ND
Acetone NE 490 B 650 B 9208 890 B 860 B 770 B
Benzene NE ND 8.3 ND ND ND ND
Benzyl chloride NE ND ND ND ND ND ND
Bromodichloromethane NE ND ND ND ND ND ND
Bromoform NE ND ND ND ND ND ND
Bromomethane NE ND ND ND ND ND ND
Carbon disulfide NE ND 8.7 ND ND ND ND
Carbon tetrachloride NE ND ND ND ND ND ND
Chlorobenzene NE ND ND ND ND ND ND
Chloroethane NE ND ND ND ND ND ND
Chloroform NE ND ND ND ND 40 17
Chloromethane NE 25 21 27 28 22 20
cis-1,2-Dichloroethylene NE ND ND ND ND ND ND
cis-1,3-Dichloropropylene NE ND ND ND ND ND ND
Cyclohexane NE ND ND ND 0.88J ND ND
Dichlorodifluoromethane NE ND ND ND ND ND ND
Ethyl acetate NE 20 27 26 ND ND 27
Ethyl Benzene NE ND ND ND ND ND ND
Hexachlorobutadiene NE ND ND ND ND ND ND
Isopropanol NE ND ND 15 18 16 9.8
Methyl tert-butyl ether (MTBE) NE ND ND ND ND ND ND
Methylene chloride 60 ND ND ND ND ND ND
n-Heptane NE ND ND ND ND ND ND
n-Hexane NE ND 8.4 ND ND ND ND
o-Xylene NE ND ND ND ND ND ND
p- & m- Xylenes NE ND ND 8.9 9.2 ND 11
p-Ethyltoluene NE ND ND ND ND ND ND
Propylene NE ND 50 5.6 ND 23 12
Styrene NE ND ND ND ND ND ND
Tetrachloroethylene 100 ND 22 ND ND ND ND
Tetrahydrofuran NE ND 10 ND ND 15 9.3
Toluene NE ND 11 ND ND 8.1 ND
trans-1,2-Dichloroethylene NE ND ND ND ND ND ND
trans-1,3-Dichloropropylene NE ND ND ND ND ND ND
Trichloroethylene 5 ND ND ND ND ND 9
Trichlorofluoromethane (Freon 11) NE ND ND ND ND ND ND
Vinyl acetate NE 5.1 6.1 5.8 6 ND 4.4
Vinyl bromide NE ND ND ND ND ND ND
Vinyl Chloride NE 5.6 5 5.2 5.4 4.9 5.4
NOTES:

Blue shade indicates detectable concentrations

Bold and yellow shade indicates exceedance of applicable regulatory criteria

ND = Non Detect
NE = Not established
B=analyte found in the analysis batch blank

J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
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APPENDIX 1
CITIZEN PARTICIPATION PLAN

The NYC Office of Environmental Remediation and Westhab have established this Citizen
Participation Plan because the opportunity for citizen participation is an important component of
the NYC Brownfield 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 BCP, Westhab 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, Paul H. Ciminello, who can be contacted about these issues or any others questions,

comments or concerns that arise during the remedial process at (845) 452-1658

Project Contact List. OER has established a Site Contact List for this project to provide
public notices in the form of fact sheets to interested members of the Community.
Communications will include updates on important information relating to the progress of the
cleanup program at the Site as well as to request public comments on the cleanup plan. The
Project Contact List includes owners and occupants of adjacent buildings and homes, principal
administrators of nearby schools, hospitals and day care centers, the public water supplier that
serves the area, established document repositories, the representative Community Board, City
Council members, other elected representatives and any local Brownfield Opportunity Area
(BOA) grantee organizations. Any member of the public or organization will be added to the
Site Contact List on request. A copy of the Site Contact List is maintained by OER’s project
manager. If you would like to be added to the Project Contact List, contact NYC OER at (212)
788-8841 or by email at brownfields@cityhall.nyc.gov.



mailto:brownfields@cityhall.nyc.gov�

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

repository for this project is:
Morrisiana Branch Library, 610 East 169™ Street, Bronx. Tel 718-589 9268.

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.

I dentify Issues of Public Concern. Westhab 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. There are no issues of public

concern at this site that are not mitigated by the implementation of a HASP and CAMP.

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
Enrollee, reviewed and approved by OER prior to distribution and mailed by Westhab. Public
comment is solicited in public notices for all work plans developed under the NYC Brownfield
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 BCP project. See flow chart on the following page, which
identifies when during the NYC BCP public notices are issued: These steps include:
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Public Notice of the availability of the Remedial I nvestigation Report and Remedial
Action Work Plan and a 30-day public comment period on the Remedial Action Work
Plan. Public notice in the form of a Fact Sheet is sent to all parties listed on the Site Contact List
announcing the availability of the Remedial Investigation Report and Remedial Action Work
Plan and the initiation of a 30-day public comment period on the Remedial Action Work Plan.
The Fact Sheet summarizes the findings of the RIR and provides details of the RAWP. The
public comment period will be extended an additional 15 days upon public request. A public

meeting or informational session will be conducted by OER upon request.

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

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

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

implemented for to the Site and announcing the issuance of the Notice of Completion.
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APPENDIX 2
SUSTAINABILITY STATEMENT

This Sustainability Statement documents sustainable activities and green remediation efforts

planned under this remedial action.

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

greenhouse gas reduction.

If appropriate, 500-cubic yards of material excavated from the footprint of the on-site

structure may be used as clean fill in the rear yard.

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

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

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

the region by conserving these resources.
See: Reuse of Clean, Recyclable Materials above

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

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

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

savings.

Best efforts will be made to quantify energy efficiencies achieved during the remediation and
will be reported in the Remedial Action Report (RAR). W here energy savings cannot be easily
quantified, a gross i ndicator of the a mount of energy s aved or the means by w hich energy

savings was achieved will be reported.

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

harmful emissions.



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

and reported in the RAR.

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.
A vapor barrier will be installed beneath the on-site structure.

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

be reported in the RAR in square feet.

Storm-water Retention. Storm-water retention improves water quality by lowering the rate
of combined storm-water and sewer discharges to NYC’s sewage treatment plants during periods

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

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

will be included in the RAR.

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

resources, and reduction in toxic materials use.

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

industrial/manufacturing uses.

Paperless Brownfield Cleanup Program. Westhab 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.
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L ow-Energy Project Management Program. Westhab is participating in OER’s low-
energy project management program. Under this program, whenever possible, meetings are held
using remote communication technologies, such as videoconferencing and teleconferencing to

reduce energy consumption and traffic congestion associated with personal transportation.

Treesand 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.

Five trees will be planted in tree pits along the southern sidewalk of Gouverneur Place,

immediately north of the building and landscaped areas will be installed in the rear yard.

An estimate of the land area that will be vegetated, including the number of trees planted or

preserved, will be reported in square feet in the RAR.
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APPENDIX 3

SOIL/MATERIALSMANAGEMENT PLAN

1.1  Sail Screening Methods

Visual, of factory 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 §-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 Char acterization of Excavated Materials

Soil/fill or other excavated media that is transported off-Site for disposal will be sampled in
a manner required by the receiving facility, and in compliance with applicable laws and

regulations. Soils proposed for reuse on-Site will be managed as defined in this plan.



1.4  Materials Excavation, Load-Out and Departure

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

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

work performed under this work plan;

. Ensure that Site development activities and development-related grading cuts will
not interfere with, or otherwise impair or compromise the remedial activities

proposed in this RAWP;

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

addressed by appropriate parties;

. Ensure that all loaded outbound trucks are inspected and cleaned if necessary before

leaving the Site;

. Ensure that all egress points for truck and equipment transport from the Site will be

kept clean of Site-derived materials during Site remediation.

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

condition with respect to Site-derived materials.

Open and uncontrolled mechanical processing of historical fill and contaminated soil on-Site

will not be performed without prior OER approval.

15  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. Oftf-Site queuing will be minimized.
Outbound truck transport routes are described as the following:
e North on Park Avenue to East 167" Street
e West (two blocks) to Webster Avenue
e North (4,000 feet) to Cross Bronx Expressway (1-95)

This routing takes into account the following factors: (a) limiting transport through
residential areas and past sensitive sites; (b) use of mapped truck routes; (¢) minimizing oft-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.

16 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 Bronx, 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
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disposal of all material will include records and approvals for receipt of the material. This

information will be presented in the RAR.

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

disposed at a Part 360-16 Registration Facility (also known as a Soil Recycling Facility).

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

regulations.

1.7 Materials Reuse On-Site

Soil and fill that is derived from the property that meets the soil cleanup objectives
established in this plan may be reused on-Site. The soil cleanup objectives for on-Site reuse are
NYSDEC Brownfields Unrestricted SCOs. ‘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 BCP
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. The expected location for placement of

reused material is the rear yard.

Material excavated from beneath 2’ below grade at the footprint of the proposed structure
may be suitable for use as 2’ of soil cover for unpaved portions of the rear yard. 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.
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1.8 Demar cation

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
Remedial Action Report (RAR) or SMP (if necessary); or (2) a land survey of the top elevation
of residual soil/fill before the placement of cover soils, pavement and associated sub-soils, or
other materials or structures or, (3) all materials beneath the approved cover will be considered
impacted and subject to site management after the remedy is complete. Demarcation may be
established by one or any combination of these three methods. As appropriate, a map showing
the method of demarcation for the Site and all associated documentation will be presented in the

RAR.

This demarcation will constitute the top of the site management horizon. Materials within
this horizon require adherence to special conditions during future invasive activities as defined in
the Site Management Plan (SMP). A SMP will be prepared and implemented if Track 1 SCOs

are not achieved under this Remedial Action.

19 Import of Backfill Soil from Off-Site Sour ces

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 specified as “Part 375 SCOs” for residential use.

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

laws and regulations;

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

applicable laws and regulations;

e C(Clean recycled concrete aggregate (RCA) from facilities permitted or registered by the

regulations of NYS DEC.

All materials received for import to the Site will be approved by a PE/QEP and will be in
compliance with provisions in this RAWP. The RAR will report the source of the fill, evidence
that an inspection was performed on the source, chemical sampling results, frequency of testing,

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

Sour ce 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:

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

regulations and will enter the Site at designated locations;

e The PE/QEDP is responsible to ensure that every truck load of imported material is

inspected for evidence of contamination; and

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

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

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

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

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

RCA imported to the Site must be derived from recognizable and uncontaminated concrete. RCA

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

1.10 Fluids Management

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

treatment facility.

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

Environmental Conservation.

1.11 Storm-Water Pollution Prevention

Applicable laws and regulations pertaining to storm-water pollution prevention will be
addressed during the remedial program. Erosion and sediment control measures identified in this
RAWP (silt fences and barriers, and hay bale checks) will be installed around the entire
perimeter of the remedial construction area and inspected once a week and after every storm
event to ensure that they are operating appropriately. Discharge locations will be inspected to
determine whether erosion control measures are effective in preventing significant impacts to
receptors. Results of inspections will be recorded in a logbook and maintained at the Site and

available for inspection by OER. All necessary repairs shall be made immediately. Accumulated
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sediments will be removed as required to keep the barrier and hay bale check functional.
Undercutting or erosion of the silt fence toe anchor will be repaired immediately with
appropriate backfill materials. Manufacturer's recommendations will be followed for replacing

silt fencing damaged due to weathering.

1.12 Contingency Plan

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

TCL pesticides and PCBs, as appropriate.

1.13 Odor, Dust and Nuisance Control

Odor Control

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

odorants in spray or misting systems.

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

responsibility of the PE/QEP’s certifying the Remedial Action Report.
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Dust Control

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

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

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

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

provide a clean and dust-free road surface.

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

Other Nuisances

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

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

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

program, as necessary, to prevent nuisances.
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1.0 INTRODUCTION

1.1  Purpose

This Health and Safety Plan for Site Investigation (HASP) has been developed to provide the
requirements and general procedures to be followed by Ecosystems Strategies, Inc. (ESI) and on-site
subcontractors while performing remedial services at the property located at 4, 6, 8, 10 and 12
Gouverneur Place, Borough of Bronx, New York.

This HASP incorporates policies, guidelines, and procedures that have the objective of protecting the
public health of the community during the performance of fieldwork activities, and therefore serves as a
Community Health and Safety Plan (CHASP). The objectives of the CHASP are met by establishing
guidelines to minimize community exposure to hazards during fieldwork, and by planning for and
responding to emergencies affecting the public.

This HASP describes the responsibilities, training requirements, protective equipment, and standard
operating procedures to be utilized by all personnel while on the Site. All on-site personnel and visitors
shall follow the guidelines, rules, and procedures contained in this safety plan. The Project Manager or
Site Health and Safety Officer (SHSO) may impose any other procedures or prohibitions believed to be
necessary for safe operations. This HASP incorporates by reference the applicable Occupational Safety
and Health Administration (OSHA) requirements in 29 CFR 1910 and 29 CFR 1926.

The requirements and guidelines in this HASP are based on a review of available information and
evaluation of potential on-site hazards. This HASP will be discussed with Site personnel and will be
available on-site for review while work is underway. On-site personnel will report to the Site Health and
Safety Officer (SHSO) in matters of health and safety. The on-site project supervisor(s) are responsible
for enforcement and implementation of this HASP, which is applicable to all field personnel, including
contractors and subcontractors.

This HASP is specifically intended for the conduct of activities within the defined scope of work in
specified areas of the Site. Changes in site conditions and future actions that may be conducted at the
Site may necessitate the modification of the requirements of the HASP. Although this HASP can be
made available to interested persons for informational purposes, ESI has no responsibility over the
interpretations or activities of any other persons or entities other than employees of ESI or ESI's
subcontractors.

1.2  Site Location and Description

The Site as defined in this HASP is the property located at 4, 6, 8, 10 and 12 Gouverneur Place, Borough
of Bronx, New York. A Proposed Fieldwork Map (illustrating the configuration of the Site as well as the
areas of proposed fieldwork activities) are included in the Attachments of this HASP.

1.3 Work Activities

Environmental investigation activities are detailed in the Site Investigation Work Plan (SIWP), dated June
2009. The specific tasks detailed in the SIWP are wholly incorporated by reference into this HASP. The
SIWP was prepared to investigate potential subsurface contamination on the property located at 4, 6, 8,
10 and 12 Gouverneur Place, and describes tasks required to adequately delineate and document on-site
environmental conditions.
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The Investigation Objectives are to:

e Document soil and groundwater integrity in the areas nearest the off-site sources of possible
contamination (i.e., the former printing operation and the former gasoline UST’s);

e Document the integrity of soil and groundwater in the vicinity of the former structure and fuel oil
tank; and,

e Provide a preliminary estimate of the volume of fill material present on the site.

The Scope of Work includes:

¢ Initiation of air monitoring during ground intrusive activities;

e Completion of a GPR survey to locate USTs or to document the absence of USTSs;

e The advancement of 12 on-site borings, 8 of which will be used for the collection of soil samples
to document the integrity of subsurface soils;

e The completion of three of the borings as groundwater monitoring wells and the collection and
analysis of three groundwater samples;

e A Soil Gas Survey to determine the concentration of volatile organic compounds located within
the sub-grade soils at the site, and

e Preparation of an Investigation Summary Report (and a Corrective Action Plan, if warranted).

2.0 HEALTH AND SAFETY HAZARDS

2.1 Hazard Overview for On-Site Personnel

The potential exists for the presence of elevated levels of organic compounds (i.e., gasoline, diesel,
and/or fuel oil) in on-site soils and groundwater. The possibility exists for on-site personnel to have
contact with contaminated soils, groundwater, and/or vapor during site investigative work. Contact with
contaminated substances may present a skin contact, inhalation, and/or ingestion hazard. These
potential hazards are addressed in Sections 3.0 through 11.0, below. Material Safety Data Sheets
(MSDS) for Polycyclic Aromatic Hydrocarbons (PAHs), Chromium, Barium and Fuel Oil have been
provided as an attachment to this HASP.

2.2 Potential Hazards to the Public from Fieldwork Activities

The potential exists for the public to be exposed to contaminated soils, groundwater, and/or vapor, which
may present a skin contact, inhalation, and/or ingestion hazard. Additional potential hazards to the public
that are associated with fieldwork activities include mechanical/physical hazards, traffic hazards from
fieldwork vehicles, and noise impacts associated with operation of mechanical equipment.

Impacts to public health and safety are expected to be limited to hazards that could directly affect on-site
visitors and/or trespassers. These effects will be mitigated through site access and control measures
(see Section 6.0, below). Specific actions taken to protect the public health (presented in Sections 3.0
through 11, below) are anticipated to minimize any potential off-site impacts from contaminant migration,
noise, and traffic hazards.

3.0 PERSONAL PROTECTIVE EQUIPMENT

The levels of protection identified for the services specified in the SIWP represent a best estimate of
exposure potential and protective equipment needed for that exposure. Determination of levels was
based on data provided by previous studies of the Site and information reviewed on current and past Site
usage. The SHSO may recommend revisions to these levels based on an assessment of actual
exposures and may at any time require Site workers, supervisors, and/or visitors to use specific safety
equipment.
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The level of protective clothing and equipment selected for this project is Level D. Level D PPE provides
minimal skin protection and no respiratory protection, and is used when the atmosphere contains no
known hazard, oxygen concentrations are not less than 19.5%, and work activities exclude splashes,
immersion, or the potential for unexpected inhalation or contact with hazardous levels of chemicals.
Workers will wear Level D protective clothing including, but not limited to, a hard hat, steel-toed boots,
nitrile gloves (when handling soils and/or groundwater), hearing protection (foam ear plugs or ear muffs,
as required), and safety goggles (in areas of exposed groundwater and when decontaminating
equipment). Personal protective equipment (PPE) will be worn at all times, as designated by this HASP.

Disposable gloves will be changed immediately following the handling of contaminated soils, water, or
equipment. Tyvek suits will be worn during activities likely to excessively expose work clothing to
contaminated dust or soil (chemically-resistant over garments will be required in situations where
exposures could lead to penetration of clothing and direct dermal contact by contaminants).

The requirement for the use of PPE by official on-site visitors shall be determined by the SHSO, based on
the most restrictive PPE requirement for a particular Work Zones (see Section 6 for Work Zone
definitions). All on-site visitors shall, at a minimum, be required to wear an approved hardhat and be
provided with appropriate hearing protection as necessary.

The need for an upgrade in PPE will be determined based upon encountered Site conditions, including
measurements taken in the breathing zone of the work area using a photo-ionization detector (PID). An
upgrade to a higher level of protection (Level C) will begin when specific action levels are reached (see
Section 5.0, below), or as otherwise required by the SHSO. Level C PPE includes a full-face or half-mask
air-purifying respirator (NIOSH approved for the compound[s] of concern), hooded chemical-resistant
clothing, outer and inner chemical-resistant gloves, and (as needed) coveralls, outer boots/boot covers,
escape mask, and face shield. Level C PPE may be used only when: oxygen concentrations are not less
than 19.5%; contaminant contact will not adversely affect any exposed skin; types of air contaminants
have been identified, concentrations measured, and a cartridge or canister is available that can remove
the contaminant; atmospheric contaminant concentrations do not exceed immediately dangerous to life or
health (IDLH) levels; and job functions do not require self-contained breathing apparatus (SCBAs). The
need for Level B or Level A PPE is not anticipated for the planned investigative activities at this Site.

If any equipment fails and/or any employee experiences a failure or other alteration of their protective
equipment that may affect its protective ability, that person will immediately leave the work area. The
Project Manager and the SHSO will be notified and, after reviewing the situation, determine the effect of
the failure on the continuation of on-going operations. If the failure affects the safety of personnel, the
work site, or the surrounding environment, personnel will be evacuated until appropriate corrective
actions have been taken.

4.0 CONTAMINANT CONTROL

Precautions will be taken during dry weather (e.g., wetting or covering exposed soils) to avoid generating
and breathing dust-generated from soils. A PID (or equivalent equipment) will be used to monitor
potential contaminant levels. Response to the monitoring will be in accordance with the action levels
provided in Section 5.0.
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5.0 MONITORING AND ACTION LEVELS

Concentrations of petroleum compounds in the air are expected to be below the OSHA Permissible
Exposure Limits (PELs). Air monitoring will be conducted for VOCs. Monitoring will be conducted at all
times that fieldwork activities which are likely to generate emissions are occurring. PID readings
consistently in excess of 5 ppm will be used as an indication of the need to initiate personnel monitoring,
increase worker protective measures, and/or modify or cease on-site operations in order to mitigate off-
site community exposure.

PID readings that consistently exceed background in the breathing zone (during any of the proposed
tasks) will necessitate moving away from the source or implementing a higher PPE level.

6.0 SITE CONTROL/WORK ZONES

Site control procedures will be established to reduce the possibility of worker/visitor contact with
compounds present in the soil, to protect the public in the area surrounding the Site and to limit access to
the Site to only those persons required to be in the work zone. Notices will be placed near the Site
warning the public not to enter fieldwork areas and directing visitors to report to the Project Manager or
SHSO. Measures will be taken to limit the entry of unauthorized personnel into the specific areas of field
activity and to safely direct and control all vehicular traffic in and near the Site (e.g., placement of traffic
cones and warning tape).

The following Work Zone will be established:

Exclusion Zone (“Hot Zone”") - The exclusion zone will be that area immediately surrounding the work
being performed for remediation purposes (i.e. the area where contaminated media are being handled).

It is anticipated that much of the work will be accomplished with heavy equipment in the exclusion zone.
Only individuals with appropriate PPE and training are allowed into this zone. It is the responsibility of the
Site Health and Safety Officer to prevent unauthorized personnel from entering the exclusion zone.

When necessary, such as in high traffic areas, the exclusion zone will be delineated with barricade tape,
cones, and/or barricades.

Decontamination Area - A decontamination area for personnel and equipment is not anticipated being
required during completion of the RAWP; however, care will be taken to remove gloves, excess soil from
boots, and soiled clothing (if necessary) before entering the Intermediate Zone.

Contamination Reduction Zone and Support Zone - Not anticipated being required during the
completion of the RAWP.

Intermediate Zone (Decontamination Zone) - The intermediate zone, also known as the
decontamination zone, is where patient decontamination should take place, if necessary. A degree of
contamination still is found in this zone; thus, some PPE is required, although it is usually of a lesser
degree than that required for the hot zone.

Command Zone - The command zone is located outside the decontamination zone. All exposed
individuals and equipment from the “hot zone” and decontamination zone should be decontaminated
before entering the command zone. Access to all zones must be controlled. Keeping the media and
onlookers well away from the Site is critical and will be the responsibility of both the SSHO and the
Project Manager, and other Site personnel as appropriate.
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7.0 NOISE CONTROL

All fieldwork activities will be conducted in a manner designed to reduce unnecessary noise generation,
and to minimize the potential for both on-site and off-site harmful noise levels. The Project Manager and
SHSO will establish noise reduction procedures (as appropriate to the Site and the work) to meet these
requirements.

8.0 PERSONNEL TRAINING

Work zones that will accomplish the general objective stated above will be established by the Project
Manager and the SHSO. Site access will be monitored by the SHSO, who will maintain a log-in sheet for
personnel that will include, at the minimum, personnel on the Site, their arrival and departure times, and
their destination on the Site. All workers will be properly trained in accordance with OSHA requirements
(29 CFR 1910). Personnel exiting the work zone(s) will be decontaminated prior to exiting the Site.
Site-specific training will be provided to each employee. Personnel will be briefed by the SHSO as to the
potential hazards to be encountered. Topics will include:

e Availability of this HASP;

e General site hazards and specific hazards in the work areas, including those attributable to
known of suspect on-site contaminants;

e Selection, use, testing, and care of the body, eye, hand, and foot protection being worn, with the
limitations of each;

e Decontamination procedures for personnel, their personal protective equipment, and other
equipment used on the Site;

e Emergency response procedures and requirements;

e Emergency alarm systems and other forms of notification, and evacuation routes to be followed;
and,

e Methods to obtain emergency assistance and medical attention.

9.0 DECONTAMINATION

The SHSO will establish a decontamination system and decontamination procedures (appropriate to the
Site and the work) that will prevent potentially hazardous materials from leaving the Site. Trucks will be
brushed to remove materials adhering to their surfaces. Sampling equipment will be segregated and,
after decontamination, stored separately from splash protection equipment. Decontaminated or clean
sampling equipment not in use will be covered with plastic and stored in a designated storage area in the
work zone.

10.0 EMERGENCY RESPONSE

10.1 Notification of Site Emergencies

In the event of an emergency, the SHSO will be immediately notified of the nature and extent of the
emergency (the names and contact information for key site safety and management personnel, as well as
other site safety contact telephone numbers, shall be posted at the Site).
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Table 1 in this HASP contains Emergency Response Telephone Numbers, and immediately following is a
map detailing the directions to the nearest hospital emergency room. This information will be maintained
at the work Site by the SHSO. The location of the nearest telephone will be determined prior to the
initiation of on-site activities. In addition to any permanent phone lines, a cellular phone will be in the
possession of the SHSO, or an authorized designee, at all times.

10.2 Responsibilities
Prior to the initiation of on-site work activities, the SHSO wiill:

¢ Notify individuals, authorities, and/or health care facilities of the potentially hazardous activities
and potential wastes that may develop as a result of the investigation.

e Confirm that first aid supplies and a fire extinguisher are available on-site.
e Have a working knowledge of safety equipment available.

e Confirm that a map detailing the most direct route to the hospital is prominently posted with the
emergency telephone numbers.

The SHSO will be responsible for directing notification, response, and follow-up actions and for contacting
outside response personnel (ambulance, fire department, or others). In the case of an evacuation, the
SHSO will account for personnel. A log of individuals entering and leaving the Site will be kept so that
everyone can be accounted for in an emergency.

Upon notification of an exposure incident, the SHSO will contact the appropriate emergency response

personnel for recommended medical diagnosis and, if necessary, treatment. The SHSO will determine
whether and at what levels exposure actually occurred, the cause of such exposure, and the means to
prevent similar incidents from occurring.

10.3 Accidents and Injuries

In the event of an accident or injury, measures will be taken to assist those who have been injured or
exposed and to protect others from hazards. If an individual is transported to a hospital or doctor, a copy
of the HASP will accompany the individual.

The SHSO will be notified and will respond according to the severity of the incident. The SHSO will
perform an investigation of the incident and prepare a signed and dated report documenting the
investigation. An exposure-incident report will also be completed by the SHSO and the exposed
individual. The form will be filed with the employee's medical and safety records to serve as
documentation of the incident and the actions taken.

10.4 Communication

No special hand signals will be utilized within the work zone. Field personnel will utilize standard hand
signals during the operation of heavy equipment.

10.5 Safe Refuge
Vehicles and on-site structures will serve as the immediate place of refuge in the event of an emergency.

If evacuation from the area is necessary, project vehicles will be used to transport on-site personnel to
safety.
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10.6 Site Security and Control

Site security and control during emergencies, accidents, and incidents will be monitored by the SHSO.
The SHSO is responsible for limiting access to the Site to authorized personnel and for oversight of
reaction activities.

10.7 Emergency Evacuation

In case of an emergency, personnel will evacuate to the safe refuge identified by the SHSO, both for their
personal safety and to prevent the hampering of response/rescue efforts.

10.8 Resuming Work

A determination that it is safe to return to work will be made by the SHSO and/or any personnel assisting
in the emergency, e.g., fire department, police department, utility company, etc. No personnel will be
allowed to return to the work areas until a full determination has been made by the above-identified
personnel that all field activities can continue unobstructed. Such a determination will depend upon the
nature of the emergency (e.g., downed power lines -- removal of all lines from the property; fire --
extinguished fire; injury -- safe transport of the injured party to a medical facility with either assurance of
acceptable medical care present or completion of medical care; etc.). Before on-site work is resumed
following an emergency, necessary emergency equipment will be recharged, refilled, or replaced.
Government agencies will be notified as appropriate. An Incident Report Form will be filed.

10.9 Fire Fighting Procedures

A fire extinguisher will be available in the work zone during on-site activities. This extinguisher is
intended for small fires. When a fire cannot be controlled with the extinguisher, the area will be
evacuated immediately. The SHSO will be responsible for directing notification, response, and follow-up
actions and for contacting ambulance and fire department personnel.

10.10 Emergency Decontamination Procedure

The extent of emergency decontamination depends on the severity of the injury or iliness and the nature
of the contamination. Whenever possible, minimum decontamination will consist of washing, rinsing,
and/or removal of contaminated outer clothing and equipment. If time does not permit decontamination,
the person will be given first aid treatment and then wrapped in plastic or a blanket prior to transport.

10.11 Emergency Equipment

The following on-site equipment for safety and emergency response will be maintained in the on-site
vehicle of the SHSO:

e Fire extinguisher;

e First-aid kit; and,

e Extra copy of this Health and Safety Plan.
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11.0 SPECIAL PRECAUTIONS AND PROCEDURES

The activities associated with this investigation may involve potential risks of exposure to both chemical
and physical hazards. The potential for chemical exposure to hazardous or regulated substances will be
significantly reduced through the use of monitoring, personal protective clothing, engineering controls,
and implementation of safe work practices.

11.1 Heat/Cold Stress

Training in prevention of heat/cold stress will be provided as part of the site-specific training. The timing
of this project is such that heat/cold stress may pose a threat to the health and safety of personnel.
Work/rest regimens will be employed, as necessary, so that personnel do not suffer adverse effects from
heat/cold stress. Special clothing and appropriate diet and fluid intake regimens will be recommended to
personnel to further reduce this temperature-related hazard. Rest periods will be recommended in the
event of high/low temperatures and/or humidity to counter the negative effects of heat/cold stress.

11.2 Heavy Equipment

Working in the vicinity of heavy equipment is the primary safety hazard at the Site. Physical hazards in
working near heavy construction equipment include the following: overhead hazards, slips/trip/falls, hand
and foot injuries, moving part hazards, improper lifting/back injuries, and noise. All workers will be
properly trained in accordance with OSHA requirements (29 CFR 1910). No workers will be permitted
within any excavated areas without proper personal protective equipment (PPE), including, as warranted,
any necessary Level C equipment (e.g., respirators and protective suits). Air monitoring in excavation
areas will be conducted for VOCs in accordance with Section 5.0.

11.3 Additional Safety Practices
The following are important safety precautions which will be enforced during the remedial activities:

¢ Medicine and alcohol can aggravate the effect of exposure to certain compounds. Controlled
substances and alcoholic beverages will not be consumed during investigation activities.
Consumption of prescribed drugs will only be at the discretion of a physician familiar with the
person's work.

e Eating, drinking, chewing gum or tobacco, smoking, or other practices that increase the
probability of hand-to-mouth transfer and ingestion of material is prohibited except in areas
designated by the SHSO.

e Contact with potentially contaminated surfaces will be avoided whenever possible. Workers will
not unnecessarily walk through puddles, mud, or other discolored surfaces; kneel on the ground;
or lean, sit, or place equipment on drums, containers, vehicles, or the ground.

e Personnel and equipment in the work areas will be minimized, consistent with effective site
operations.

e Unsafe equipment left unattended will be identified by a "DANGER, DO NOT OPERATE" tag.

e Work areas for various operational activities will be established.
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11.4 Daily Log Contents

The SHSO will establish a system appropriate to the Site, the work, and the work zones that will record, at
a minimum, the following information:
e Personnel on the Site, their arrival and departure times, and their destination on the Site.

e Incidents and unusual activities that occur on the Site such as, but not limited to, accidents, spills,
breaches of security, injuries, equipment failures, and weather-related problems.

e Changes to the HASP.

e Daily information generated such as: changes to work and health and safety plans; work
accomplished and the current Site status; and monitoring results.
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12.0 TABLE AND FIGURES

Table 1: Emergency Response Telephone Numbers

PAGE 10 0F 11
FEBRUARY 2011

Emergency Agencies Phone Numbers

EMERGENCY 911

New York Presbyterian Medical Center

622 E. 168" Street, Bronx, NY 10456 (718) 960-4500 or 911

Bronx Police Department (718) 590-2819 or 911
NYC Fire Department 911

City Hall (212) 788-3000

Main Water and Sewer (212) 315-2101

Figure 1: Directions to Hospital
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Figure 2: Map to Hospital (overview)
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ATSDR

AGENCY FOR TOXIC SUBSTANCES

AND DISEASE REGISTRY

POLYCYCLIC AROMATIC
HYDROCARBONS (PAHS)

Agency for Toxic Substances and Disease Registry ToxFAQs

September 1996

This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic
hydrocarbons (PAHs). For more information, call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous substances and their health effects. Th
information is important because this substance may harm you. The effects of exposure to any hazardou
substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whethe
other chemicals are present.

(2]

SUMMARY: Exposure to polycyclic aromatic hydrocarbons usually occurs by
breathing air contaminated by wild fires or coal tar, or by eating foods that have
been grilled. PAHs have been found in at least 600 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

a

a
Q

What are polycyclic aromatic hydrocarbons?

(Pronounced pol'i-st’klik ar’s-mat/ik hi’dra-
kar’banz)

Polycyclic aromatic hydrocarbons (PAHSs) are a group cfl

over 100 different chemicals that are formed during the
incomplete burning of coal, oil and gas, garbage, or other O
organic substances like tobacco or charbroiled meat. PAHs
are usually found as a mixture containing two or more of
these compounds, such as soot.

a

Some PAHs are manufactured. These pure PAHs usually

exist as colorless, white, or pale yellow-green solids. PAHs are

found in coal tar, crude oil, creosote, and roofing tar, but a feygw might | be exposed to PAHS?
are used in medicines or to make dyes, plastics, and pesti-
cides.

Q

Q

What happens to PAHs when they enter the
environment?

PAHSs enter the air mostly as releases from volcanoes,
forest fires, burning coal, and automobile exhaust.

PAHSs can occur in air attached to dust particles.

Some PAH patrticles can readily evaporate into the air

from soil or surface waters. Q

PAHs can break down by reacting with sunlight and other
chemicals in the air, over a period of days to weeks.

a

a

PAHSs enter water through discharges from industrial and
wastewater treatment plants.

Most PAHs do not dissolve easily in water. They stick to
solid particles and settle to the bottoms of lakes or river,

Microorganisms can break down PAHSs in soil or water
after a period of weeks to months.

In soils, PAHs are most likely to stick tightly to particles;
certain PAHs move through soil to contaminate under-
ground water.

PAH contents of plants and animals may be much highe
than PAH contents of soil or water in which they live.

=

Breathing air containing PAHSs in the workplace of
coking, coal-tar, and asphalt production plants; smoke-
houses; and municipal trash incineration facilities.

Breathing air containing PAHs from cigarette smoke,
wood smoke, vehicle exhausts, asphalt roads, or agricul
tural burn smoke.

Coming in contact with air, water, or soil near hazardous
waste sites.

Eating grilled or charred meats; contaminated cereals,
flour, bread, vegetables, fruits, meats; and processed or
pickled foods.

Drinking contaminated water or cow’s milk.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxic Substances and Disease Registry

S

2



POLYCYCLIC AROMATIC

Page 2 HYDROCARBONS (PAHSs)

ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.htmi

U Nursing infants of mothers living near hazardous waste health effects will occur or find out the extent or source of
sites may be exposed to PAHs through their mother's milig, - exposure to the PAHs. The tests aren't usually availab

in your doctor’s office because special equipment is needed to

How can PAHs affect my health? conduct them.

Mice that were fed high levels of one PAH during

pregnancy had difficulty reproducing and so did their off-  Has the federal government made

spring. These offspring also had higher rates of birth defects recommendations to protect human health?
and lower body weights. It is not known whether these effects
occur in people. The Occupational Safety and Health Administration

(OSHA) has set a limit of 0.2 milligrams of PAHs per cubic
meter of air (0.2 mg/B). The OSHA Permissible Exposure

Limit (PEL) for mineral oil mist that contains PAHs is 5 m§/m
averaged over an 8-hour exposure period.

Animal studies have also shown that PAHs can cause
harmful effects on the skin, body fluids, and ability to fight
disease after both short- and long-term exposure. But these

effects have not been seen in people.
The National Institute for Occupational Safety and Hea

(NIOSH) recommends that the average workplace air levelg

How likely are PAHs to cause cancer? coal tar products not exceed 0.1 myfar a 10-hour workday,
within a 40-hour workweek. There are other limits for work-

for

The Department of Health and Human Services (DHHS) 5ce exposure for things that contain PAHS, such as coal, coal

has determined that some PAHs may reasonably be expecteq, o
be carcinogens.

and mineral oil.

Some people who have breathed or touched mixtures of
PAHs and other chemicals for long periods of time have Glossary
developed cancer. Some PAHs hav.e cause:d.cancer in labo@ércinogen: A substance that can cause cancer.
tory animals when they breathed air containing them (lung
cancer), ingested them in food (stomach cancer), or had thdfgest: Take food or drink into your body.
applied to their skin (skin cancer).

References
Is there a medical test to show whether I've

been exposed to PAHS? Agency for Toxic Substances and Disease Registry (ATSDR

1995. Toxicological profile for polycyclic aromatic hydrocar
In the body, PAHs are changed into chemicals that can bons. Atlanta, GA: U.S. Department of Health and Human

attach to substances within the body. There are special testsServices, Public Health Service.

that can detect PAHs attached to these substances in body

tissues or blood. However, these tests cannot tell whether any

Where can | get more information?  For more information, contact the Agency for Toxic Substances and Dispas
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-873
FAX: 770-488-4178. ToxFAQSs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html ATSDR can tell you Wher
to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesgesfes
from exposure to hazardous substances. You can also contact your community or state health or environmentdl q
department if you have any more questions or concerns.
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HESS5

MATERIAL SAFETY DATA SHEET
No. 2 Fuel Oil MSDS No. 0088

EMERGENCY OVERVIEW
CAUTION!

OSHA/NFPA COMBUSTIBLE LIQUID - SLIGHT TO MODERATE IRRITANT -
EFFECTS CENTRAL NERVOUS SYSTEM - HARMFUL OR FATAL IF
SWALLOWED
Moderate fire hazard. Avoid breathing vapors or mists. May cause dizziness and
drowsiness. May cause moderate eye irritation and skin irritation. Long-term,

repeated exposure may cause skin cancer.

NFPA 704 (Section 16)

If ingested, do NOT induce vomiting, as this may cause chemical pneumonia
(fluid in the lungs).

| 1. CHEMICAL PRODUCT and COMPANY INFORMATION

Hess Corporation
1 Hess Plaza
Woodbridge, NJ 07095-0961

EMERGENCY TELEPHONE NUMBER (24 hrs): CHEMTREC  (800) 424-9300
COMPANY CONTACT (business hours): Corporate EHS (732) 750-6000
MSDS Internet Website: www.hess.com

SYNONYMS:  #2 Heating Oil; 2 Oil; Off-road Diesel Fuel

See Section 16 for abbreviations and acronyms.

| 2. COMPOSITION and INFORMATION ON INGREDIENTS
INGREDIENT NAME (CAS No.) CONCENTRATION PERCENT BY WEIGHT
#2 Fuel Oil (68476-30-2) 100
Naphthalene (91-20-3) Typically 0.1

A complex combination of hydrocarbons with carbon numbers in the range C9 and higher produced from
the distillation of petroleum crude oil.

3. HAZARDS IDENTIFICATION

EYES
Contact with eyes may cause mild irritation.

SKIN

Practically non-toxic if absorbed following acute (single) exposure. May cause skin irritation with
prolonged or repeated contact. Liquid may be absorbed through the skin in toxic amounts if large areas of
skin are repeatedly exposed.

INGESTION

The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs),
severe lung damage, respiratory failure and even death.
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Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors,

convulsions, loss of consciousness, coma, respiratory arrest, and death may occur.
INHALATION

Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract. Central nervous
system (brain) effects may include headache, dizziness, loss of balance and coordination,

unconsciousness, coma, respiratory failure, and death.

WARNING: the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result
in hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels,

which may cause unconsciousness, suffocation, and death.
CHRONIC EFFECTS and CARCINOGENICITY

Similar products have produced skin cancer and systemic toxicity in laboratory animals following
repeated applications. The significance of these results to human exposures has not been determined -

see Section 11 Toxicological Information.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE

Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash).

4. FIRST AID MEASURES

EYES

In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min. Hold

eyelids open to ensure adequate flushing. Seek medical attention.
SKIN

Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or with

waterless hand cleanser. Obtain medical attention if irritation or redness develops.
INGESTION

DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous
vomiting occurs, lean victim forward to reduce the risk of aspiration. Monitor for breathing difficulties.
Small amounts of material which enter the mouth should be rinsed out until the taste is dissipated.

INHALATION

Remove person to fresh air. If person is not breathing, provide artificial respiration. If necessary, provide
additional oxygen once breathing is restored if trained to do so. Seek medical attention immediately.

[5. FIRE FIGHTING MEASURES
FLAMMABLE PROPERTIES:
FLASH POINT: 100 °F (38 °C) minimum PMCC
AUTOIGNITION POINT: 494 °F (257 °C)
LOWER EXPLOSIVE LIMIT (%): 0.6
UPPER EXPLOSIVE LIMIT (%): 7.5

FIRE AND EXPLOSION HAZARDS

OSHA and NFPA Class 2 COMBUSTIBLE LIQUID (see Section 14 for transportation classification).
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.

When mixed with air and exposed to an ignition source, flammable vapors can burn in the open or
explode in confined spaces. Being heavier than air, vapors may travel long distances to an ignition source

and flash back. Runoff to sewer may cause fire or explosion hazard.

Revision Date: 7/1/2006
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EXTINGUISHING MEDIA
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting
foam, or Halon.

LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but
may be used to cool fire-exposed containers.

FIRE FIGHTING INSTRUCTIONS
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire
extinguishers and other fire fighting equipment.

Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing
apparatus with full facepiece and full protective clothing.

Isolate area around container involved in fire. Cool tanks, shells, and containers exposed to fire and
excessive heat with water. For massive fires the use of unmanned hose holders or monitor nozzles may
be advantageous to further minimize personnel exposure. Major fires may require withdrawal, allowing
the tank to burn. Large storage tank fires typically require specially trained personnel and equipment to
extinguish the fire, often including the need for properly applied fire fighting foam.

See Section 16 for the NFPA 704 Hazard Rating.

6. ACCIDENTAL RELEASE MEASURES

ACTIVATE FACILITY’S SPILL CONTINGENCY OR EMERGENCY RESPONSE PLAN.

Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay
upwind and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill
areas. Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary
to determine the extent of subsurface impact.

Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking,
absorbents, or absorbent boom, if possible. Do not flush down sewer or drainage systems, unless
system is designed and permitted to handle such material. The use of fire fighting foam may be useful in
certain situations to reduce vapors. The proper use of water spray may effectively disperse product
vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require
protection.

Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste
container for reclamation or disposal. Response and clean-up crews must be properly trained and must
utilize proper protective equipment (see Section 8).

7. HANDLING and STORAGE

HANDLING PRECAUTIONS

Handle as a combustible liquid. Keep away from heat, sparks, excessive temperatures and open flame!
No smoking or open flame in storage, use or handling areas. Bond and ground containers during product
transfer to reduce the possibility of static-initiated fire or explosion.

Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that
can exist when this product is loaded into tanks previously containing low flash point products (such as
gasoline) - see API Publication 2003, "Protection Against Ignitions Arising Out Of Static, Lightning and
Stray Currents.”
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STORAGE PRECAUTIONS

Keep containers closed and clearly labeled. Use approved vented storage containers. Empty product
containers or vessels may contain explosive vapors. Do not pressurize, cut, heat, weld or expose such
containers to sources of ignition.

Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and
Combustible Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously
containing this product should follow APl Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In
Flammable and Combustible Liquid Service" and APl RP 2015 "Cleaning Petroleum Storage Tanks."

WORK/HYGIENIC PRACTICES

Emergency eye wash capability should be available in the near proximity to operations presenting a
potential splash exposure. Use good personal hygiene practices. Avoid repeated and/or prolonged skin
exposure. Wash hands before eating, drinking, smoking, or using toilet facilities. Do not use as a
cleaning solvent or harsh abrasive skin cleaners for washing this product from exposed skin areas.
Waterless hand cleaners are effective. Promptly remove contaminated clothing and launder before reuse.
Use care when laundering to prevent the formation of flammable vapors which could ignite via washer or
dryer. Consider the need to discard contaminated leather shoes and gloves.

8. EXPOSURE CONTROLS and PERSONAL PROTECTION |
EXPOSURE LIMITS

Exposure Limits

Components (CAS No.) Source TWA/STEL Note
. OSHA 8 i il mi
#2 Fuel Oil (68476-30-2) 5 mg/m (a3s mmer.al oil m.lst) TWA '
e ACEH 0.2 mg/m’ (as mineral o) TWA A2, skin
Naohthal OSHA 10 ppm TWA
aphthalene (91-20-3) ACGIH 10 ppm TWA / 15 ppm STEL A4 Skin

ENGINEERING CONTROLS
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability limits, particularly in confined spaces.

EYE/FACE PROTECTION
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying.

SKIN PROTECTION

Gloves constructed of nitrile, neoprene, or PVC are recommended. Chemical protective clothing such as
of E.l. DuPont TyChem®, Saranex® or equivalent recommended based on degree of exposure. Note:
The resistance of specific material may vary from product to product as well as with degree of exposure.
Consult manufacturer specifications for further information.

RESPIRATORY PROTECTION

A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be
permissible under certain circumstances where airborne concentrations are or may be expected to
exceed exposure limits or for odor or irritation. Protection provided by air-purifying respirators is limited.
Refer to OSHA 29 CFR 1910.134, NIOSH Respirator Decision Logic, and the manufacturer for additional
guidance on respiratory protection selection.

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying
respirator may not provide adequate protection.
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9. PHYSICAL and CHEMICAL PROPERTIES

APPEARANCE
Red or reddish/orange colored (dyed) liquid

ODOR
Mild, petroleum distillate odor

BASIC PHYSICAL PROPERTIES

BOILING RANGE: 340 to 700 °F (171 to 371 °C)
VAPOR PRESSURE: 0.009 psia @ 70 °F (21°C)
VAPOR DENSITY (air=1):  >1.0

SPECIFIC GRAVITY (H.O = 1): AP 0.87

PERCENT VOLATILES: 100 %
EVAPORATION RATE: Slow; varies with conditions
SOLUBILITY (H,0): Negligible

10. STABILITY and REACTIVITY

STABILITY: Stable. Hazardous polymerization will not occur
CONDITIONS TO AVOID and INCOMPATIBLE MATERIALS

Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources. Keep away

from strong oxidizers; Viton ®; Fluorel ®
HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).

11. TOXICOLOGICAL PROPERTIES

ACUTE TOXICITY

Acute Oral LD50 (rat): 14.5 ml/kg
Acute Dermal LD50 (rabbit): > 5 ml/kg
Guinea Pig Sensitization: negative

Primary dermal irritation: moderately irritating (Draize mean irritation score - 3.98 rabbits)

Draize eye irritation: mildly irritating (Draize score, 48 hours, unwashed - 2.0 rabbits)

CHRONIC EFFECTS AND CARCINOGENICITY

Carcinogenic: IARC: NO NTP: NO OSHA: NO ACGIH: A2

Dermal carcinogenicity: positive - mice

Studies have shown that similar products produce skin tumors in laboratory animals following repeated
applications without washing or removal. The significance of this finding to human exposure has not
been determined. Other studies with active skin carcinogens have shown that washing the animal’s skin

with soap and water between applications reduced tumor formation.

This product is similar to Diesel Fuel. IARC classifies whole diesel fuel exhaust particulates as probably
carcinogenic to humans (Group 2A) and NIOSH regards it as a potential cause of occupational lung

cancer based on animal studies and limited evidence in humans.

MUTAGENICITY (genetic effects)
Material of similar composition has been positive in a mutagenicity study.

12. ECOLOGICAL INFORMATION

Keep out of sewers, drainage areas and waterways. Report spills and releases, as applicable, under

Federal and State regulations.
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| 13. DISPOSAL CONSIDERATIONS

Consult federal, state and local waste regulations to determine appropriate disposal options.

| 14. TRANSPORTATION INFORMATION

A

PROPER SHIPPING NAME: FUEL OIL, NO. 2 Placard: 8
HAZARD CLASS & PACKING GROUP: 3, PG Il AN
DOT IDENTIFICATION NUMBER: NA 1993 ) "LAINASLE
DOT SHIPPING LABEL: FLAMMABLE LIQUID \ 3 4

May be reclassified for transportation as a COMBUSTIBLE LIQUID under conditions of DOT 49 CFR
173.120(b)(2).

15. REGULATORY INFORMATION

U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION

This product and its constituents listed herein are on the EPA TSCA Inventory. Any spill or uncontrolled
release of this product, including any substantial threat of release, may be subject to federal, state and/or
local reporting requirements. This product and/or its constituents may also be subject to other regulations
at the state and/or local level. Consult those regulations applicable to your facility/operation.

CLEAN WATER ACT (OIL SPILLS)

Any spill or release of this product to "navigable waters" (essentially any surface water, including certain
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion
must be reported immediately to the National Response Center (1-800-424-8802) as required by U.S.
Federal Law. Also contact appropriate state and local regulatory agencies as required.

CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT)

The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which exempts
crude oil, refined, and unrefined petroleum products and any indigenous components of such. However,
other federal reporting requirements (e.g., SARA Section 304 as well as the Clean Water Act if the spill
occurs on navigable waters) may still apply.

SARA SECTION 311/312 - HAZARD CLASSES
ACUTE HEALTH CHRONIC HEALTH FIRE SUDDEN RELEASE OF PRESSURE REACTIVE
X X X - -

SARA SECTION 313 - SUPPLIER NOTIFICATION

This product may contain listed chemicals below the de minimis levels which therefore are not subject to
the supplier notification requirements of Section 313 of the Emergency Planning and Community Right-
To-Know Act (EPCRA) of 1986 and of 40 CFR 372. If you may be required to report releases of
chemicals listed in 40 CFR 372.28, you may contact Hess Corporate Safety if you require additional
information regarding this product.

CALIFORNIA PROPOSITON 65 LIST OF CHEMICALS
This product contains the following chemicals that are included on the Proposition 65 "List of Chemicals"
required by the California Safe Drinking Water and Toxic Enforcement Act of 1986:

INGREDIENT NAME (CAS NUMBER) Date Listed
Residual Fuel Oil (no CAS Number listed) 10/01/1990

CANADIAN REGULATORY INFORMATION (WHMIS)

Revision Date: 7/1/2006 Page 6 of 7
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MATERIAL SAFETY DATA SHEET
No. 2 Fuel Oil MSDS No. 0088

Class B, Division 3(Combustible Liquid); Class D, Division 2, Subdivision B (Toxic by other means)

NFPA® HAZARD RATING HEALTH: 0
FIRE: 2
REACTIVITY: 0
Refer to NFPA 704 “Identification of the Fire Hazards of Materials” for further information
HMIS® HAZARD RATING  HEALTH: 1*  Slight
FIRE: 2 Moderate
PHYSICAL: 0 Negligible
* Chronic
SUPERSEDES MSDS DATED: 05/24/02
ABBREVIATIONS:
AP = Approximately < =Less than > = Greater than
N/A = Not Applicable  N/D = Not Determined ppm = parts per million
ACRONYMS:
ACGIH  American Conference of Governmental NTP National Toxicology Program
Industrial Hygienists OPA Oil Pollution Act of 1990
AIHA American Industrial Hygiene Association OSHA  U.S. Occupational Safety & Health
ANSI American National Standards Institute Administration
(212) 642-4900 PEL Permissible Exposure Limit (OSHA)
API American Petroleum Institute RCRA  Resource Conservation and Recovery
(202) 682-8000 Act
CERCLA Comprehensive Emergency Response, REL Recommended Exposure Limit (NIOSH)
Compensation, and Liability Act SARA  Superfund Amendments and
DOT U.S. Department of Transportation Reauthorization Act of 1986 Title 11l
[General info: (800) 467-4922] SCBA  Self-Contained Breathing Apparatus
EPA U.S. Environmental Protection Agency SPCC  Spill Prevention, Control, and
HMIS Hazardous Materials Information System Countermeasures
IARC International Agency For Research On STEL Short-Term Exposure Limit (generally
Cancer 15 minutes)
MSHA  Mine Safety and Health Administration TLV Threshold Limit Value (ACGIH)
NFPA National Fire Protection Association (617) TSCA  Toxic Substances Control Act
770-3000 TWA Time Weighted Average (8 hr.)
NIOSH National Institute of Occupational Safety WEEL  Workplace Environmental Exposure
and Health Level (AIHA)
NOIC Notice of Intended Change (proposed WHMIS Canadian Workplace Hazardous
change to ACGIH TLV) Materials Information System

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES

Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the best
of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are beyond our control, we make no warranties,
expressed or implied, except those that may be contained in our written contract of sale or acknowledgment.

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety
procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no responsibility for injury to vendee or
third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed. Furthermore,
vendee assumes the risk in their use of the material.

Revision Date: 7/1/2006 Page 7 of 7




Health 2
Fire 1
Reactivity O
Personal E
Protection
Material Safety Data Sheet
Chromium MSDS
Section 1: Chemical Product and Company Identification
Product Name: Chromium Contact Information:
Catalog Codes: SLC4711, SLC3709 Sciencelab.com, Inc.
14025 Smith Rd.
CAS#: 7440-47-3 Houston, Texas 77396
i US Sales: 1-800-901-7247

RTECS: GB4200000 International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Chromium Order Online: ScienceLab.com

Cl#: Not applicable. CHEMTREC (24HR Emergency Telephone), call:

_ _ 1-800-424-9300

Synonym: Chromium metal; Chrome; Chromium Metal

Chips 2" and finer International CHEMTREC, call: 1-703-527-3887

Chemical Name: Chromium For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: Cr

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Chromium 7440-47-3 100

Toxicological Data on Ingredients: Chromium LD50: Not available. LC50: Not available.

Section 3;: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly hazardous in case of
ingestion.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for
human.) by IARC.

MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available.

The substance may be toxic to kidneys, lungs, liver, upper respiratory tract.

Repeated or prolonged exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get
medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if
symptoms appeatr.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-lgnition Temperature: 580°C (1076°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat.
Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:

Moderate fire hazard when it is in the form of a dust (powder) and burns rapidly when heated in flame.
Chromium is attacked vigorously by fused potassium chlorate producing vivid incandescence.
Pyrophoric chromium unites with nitric oxide with incandescence.

Incandescent reaction with nitrogen oxide or sulfur dioxide.

Special Remarks on Explosion Hazards:
Powdered Chromium metal +fused ammonium nitrate may react violently or explosively.
Powdered Chromium will explode spontaneously in air.

p.2




Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by
spreading water on the contaminated surface and dispose of according to local and regional authority
requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water
on the contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used
to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:

TWA: 0.5 (mg/m3) from ACGIH (TLV) [United States]

TWA: 1 (mg/m3) from OSHA (PEL) [United States]

TWA: 0.5 (mg/m3) from NIOSH [United States]

TWA: 0.5 (mg/m3) [United Kingdom (UK)]

TWA: 0.5 (mg/m3) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)
Odor: Odorless.

Taste: Not available.

Molecular Weight: 52 g/mole

Color: Silver-white to Grey.

pH (1% soln/water): Not applicable.
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Boiling Point: 2642°C (4787.6°F)
Melting Point: 1900°C (3452°F) +/- 10 deg. C
Critical Temperature: Not available.
Specific Gravity: 7.14 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.
Solubility:

Insoluble in cold water, hot water.
Soluble in acids (except Nitric), and strong alkalies.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.

Corrosivity: Not available.

Special Remarks on Reactivity:

Incompatible with molten Lithium at 180 deg. C, hydrogen peroxide, hydrochloric acid, sulfuric acid, most caustic
alkalies and alkali carbonates, potassium chlorate, sulfur dioxide, nitrogen oxide, bromine pentafluoride.
It may react violently or ignite with bromine pentafluoride.

Chromium is rapidly attacked by fused sodium hydroxide + potassium nitrate.

Potentially hazardous incompatibility with strong oxidizers.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available.
LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for
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human.) by IARC.
May cause damage to the following organs: kidneys, lungs, liver, upper respiratory tract.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation.
Slightly hazardous in case of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause cancer based on animal data. There is no evidence that exposure to trivalent chromium causes
cancer in man.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects:

May cause skin irritation.

Eyes: May cause mechanical eye irritation.

Inhalation: May cause irritation of the respiratory tract and mucous membranes of the respiratory tract.
Ingestion: May cause gastrointestinal tract irritation with nausea, vomiting, diarrhea.

Chronic Potential Health Effects:

Inhalation: The effects of chronic exposure include irritation , sneezing, reddness of the throat, bronchospasm,
asthma, cough, polyps, chronic inflammation, emphysema, chronic bronchitis, pharyngitis, bronchopneumonia,
pneumoconoisis. Effects on the nose from chronic chromium exposure include irritation, ulceration, and
perforation of the nasal septum. Inflammation and ulceration of the larynx may also occur.

Ingestion or Inhalation: Chronic exposure may cause liver and kidney damage.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may

arise.
Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
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Connecticut hazardous material survey.: Chromium

lllinois toxic substances disclosure to employee act: Chromium
lllinois chemical safety act: Chromium

New York release reporting list: Chromium

Rhode Island RTK hazardous substances: Chromium
Pennsylvania RTK: Chromium

Minnesota: Chromium

Michigan critical material: Chromium

Massachusetts RTK: Chromium

Massachusetts spill list: Chromium

New Jersey: Chromium

New Jersey spill list: Chromium

Louisiana spill reporting: Chromium

California Director's List of Hazardous Substances: Chromium
TSCA 8(b) inventory: Chromium

SARA 313 toxic chemical notification and release reporting: Chromium
CERCLA: Hazardous substances.: Chromium: 5000 Ibs. (2268 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):

R40- Limited evidence of carcinogenic

effect

S36/37/39- Wear suitable protective clothing,
gloves and eye/face protection.

S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the
label where possible).

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Dust respirator. Be sure to use an
approved/certified respirator or

equivalent.
Splash goggles.
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Section 16: Other Information

References: Not available.
Other Special Considerations: Not available.
Created: 10/10/2005 08:16 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even

if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet Page 1 of 2

i ﬂ L]
DS # 84,00 Barium Metal ScholAR
Chemistry
Section 1: Product and Company ldentification |
Barium Metal

Synonyms/General Names: Barium
Product Use: For educational use only
Manufacturer: Columbus Chemical Industries, Inc., Columbus, WI 53925.

24 Hour Emergency Information Telephone Numbers
CHEMTREC (USA): 800-424-9300 CANUTEC (Canada): 613-424-6666
ScholAR Chemistry; 5100 W. Henrietta Rd, Rochester, NY 14586; (866) 260-0501; www.Scholarchemistry.com

Section 2: Hazards Identification |

Soft, silvery, lustrous metal immersed in heavy mineral oil; no odor. HMIS (0 to 4)

Health 3

WARNING! Flammable solid, dangerous when wet, highly toxic by ingestion.
Flammable solid, keep away from all ignition sources. Contact with water produces flammable gas. Reactivity | 2
Target organs: Central nervous system, kidneys.

This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.1200).

] Section 3: Composition / Information on Ingredients |
Barium Metal (7440-39-3), 100%

] Section 4. First Aid Measures |
Always seek professional medical attention after first aid measures are provided.
Eyes: Immediately flush eyes with excess water for 15 minutes, lifting lower and upper eyelids occasionally.
skin: Immediately flush skin with excess water for 15 minutes while removing contaminated clothing.
Ingestion:  Call Poison Control immediately. Rinse mouth with cold water. Give victim 1-2 tbsp of activated charcoal mixed

with 8 oz water.
Inhalation: Remove to fresh air. If not breathing, give artificial respiration.

Section 5: Fire Fighting Measures

Flammable solid. When heated to decomposition, emits acrid fumes and explosive hydrogen gas. 3
Protective equipment and precautions for firefighters: Do Not Use carbon dioxide, foam, water or halogenated 3 2
extinguishing agents. Use class D extinguisher or smother with dry sand, dry clay, dry ground limestone or
dry graphite. Firefighters should wear full fire fighting turn-out gear and respiratory protection (SCBA).
Material is not sensitive to mechanical impact or static discharge.

Section 6: Accidental Release Measures

Use personal protection recommended in Section 8. Isolate the hazard area and deny entry to unnecessary and unprotected
personnel. Remove all ignition sources and ventilate area. Sweep up spill and place material in a dry container for disposal.
See Section 13 for disposal information.

Section 7: Handling and Storage Red

Handling: Use with adequate ventilation and do not breathe dust or vapor. Avoid contact with skin, eyes, or clothing. Wash
hands thoroughly after handling.

Storage: Store in Flammable Area [Red Storage] with other flammable materials and away from any strong oxidizers. Store in a
dedicated flammables cabinet. Store in a cool, dry, well-ventilated, locked store room away from incompatible materials.

Section 8: Exposure Controls / Personal Protection

Use ventilation to keep airborne concentrations below exposure limits. Have approved eyewash facility, safety shower, and fire
extinguishers readily available. Wear chemical splash goggles and chemical resistant clothing such as gloves and aprons. Wash
hands thoroughly after handling material and before eating or drinking. Use NIOSH-approved respirator with a dust cartridge.
Exposure guidelines: Barium compounds: OSHA PEL: 0.5 mg/m® and ACGIH TLV: 0.5 mg/m’, STEL: N/A.

© 2008, Scholar Chemistry. All Rights Reserved. 1/23/2009



Material Safety Data Sheet Page 2 of 2

MSDS # 84.00 Barium Metal Scholar Chemistry
Section 9: Physical and Chemical Properties

Molecular formula Ba. Appearance Silver metal in heavy mineral oil.
Molecular weight 137.33. Odor No odor.

Specific Gravity 3.62 g/mL @ 20°C.. Odor Threshold N/A.

Vapor Density (air=1) N/A. Solubility Reacts violently with water.
Melting Point 850°C. Evaporation rate N/ A (Butyl acetate = 1).
Boiling Point/Range 1695°C. Partition Coefficient N/ A (log Pow).

Vapor Pressure (20°C) N/A. pH N/ A.

Flash Point: N/A. UEL N/A.

Autoignition Temp.: N/A. LEL N/A.

N/A = Not available or applicable

Section 10: Stability and Reactivity

Avoid heat and ignition sources

Stability: Stable under normal conditions of use.

Incompatibility: Water, acids, chlorine, iodine, bromine and oxidizing agents.
Shelf life: Indefinite if stored properly.

Section 11: Toxicology Information

Acute Symptoms/Signs of exposure: Eyes: Stinging pain, burns, watering of eyes, inflammation of eyelids and conjunctivitis.
Avoid looking at burning magnesium. SKkin: Irritation, redness, burns. Powdered metal ignites readily on skin causing burns.
Ingestion: Nausea, vomiting and headache. Inhalation: Rapid irregular breathing, headache, burns to mucous membranes.
Inhalation of dust or fumes causes metal fume fever.

Chronic Effects: Repeated/prolonged skin contact may cause dryness or rashes.

Sensitization: none expected

Barium: LD50 [oral, rat]; Not Available; LC50 [rat]; Not Available; LD50 Dermal [rabbit]; Not Available

Material has not been found to be a carcinogen nor produce genetic, reproductive, or developmental effects.

\ Section 12: Ecological Information
Ecotoxicity (aquatic and terrestrial): Ecological impact has not been determined
\ Section 13: Disposal Considerations

Check with all applicable local, regional, and national laws and regulations. Local regulations may be more stringent than
regional or national regulations. Use a licensed chemical waste disposal firm for proper disposal.

\ Section 14: Transport Information
DOT Shipping Name: Bariu m. Canada TDG: Barium
DOT Hazard Class: 4.3, pg Il Hazard Class: 4.3, pg Il
Identification Number: UN1400. UN Number: UN1400.
Section 15: Regulatory Information
EINECS: Listed (231-149.1) . WHMIS Canada: B6:D2B: Reactive Flammable: Toxic Material.

TSCA: All components are listed or are exempt. California Proposition 65: Not listed.
The product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the MSDS
contains all the information required by the Controlled Products Regulations.

Section 16: Other Information

Current Issue Date: January 23, 2009

Disclaimer: Scholar Chemistry and Columbus Chemical Industries, Inc., (“S&C’) believes that the information herein is factual but is not intended to be all
inclusive. The information relates only to the specific material designated and does not relate to its use in combination with other materials or its use as to any
particular process. Because safety standards and regulations are subject to change and because S&C has no continuing control over the material, those
handling, storing or using the material should satisfy themselves that they have current information regarding the particular way the material is handled, stored
or used and that the same is done in accordance with federal, state and local law. S&C makes no warranty, expressed or implied, including (without
limitation) warranties with respect to the completeness or continuing accuracy of the information contained herein or with respect to fitness for any
particular use.

© 2008, Scholar Chemistry. All Rights Reserved. 1/23/2009
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Material Safety Data Sheet
Cadmium MSDS

Section 1: Chemical Product and Company Identification

Product Name: Cadmium Contact Information:

Catalog Codes: SLC3484, SLC5272, SLC2482 Sciencela_b.com, Inc.
14025 Smith Rd.

CAS#: 7440-43-9 Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Cadmium Order Online: ScienceLab.com

RTECS: EU9800000

Cl#: Not applicable. CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300
Synonym:
) ) International CHEMTREC, call: 1-703-527-3887
Chemical Name: Cadmium

) For non-emergency assistance, call: 1-281-441-4400
Chemical Formula: Cd

Section 2: Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Cadmium 7440-43-9 100

Toxicological Data on Ingredients: Cadmium: ORAL (LD50): Acute: 2330 mg/kg [Rat.]. 890 mg/kg [Mouse]. DUST (LC50):
Acute: 50 ppm 4 hour(s) [Rat].

Section 3;: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, sensitizer), of
eye contact (irritant). Severe over-exposure can result in death.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified A2 (Suspected for human.) by ACGIH, 2 (Reasonably anticipated.) by
NTP.

MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available.

The substance is toxic to kidneys, lungs, liver.

Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure to an
highly toxic material may produce general deterioration of health by an accumulation in one or many human
organs.
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Section 4: First Aid Measures

Eye Contact: No known effect on eye contact, rinse with water for a few minutes.

Skin Contact:

After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin
with running water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin.
Cover the irritated skin with an emollient. If irritation persists, seek medical attention. Wash contaminated
clothing before reusing.

Serious Skin Contact: Not available.
Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek immediate medical attention.

Ingestion:

Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible
indication that the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen
tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth
resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-lgnition Temperature: 570°C (1058°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:

Non-flammable in presence of open flames and sparks, of heat, of oxidizing materials, of reducing materials, of
combustible materials, of moisture.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available.

Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:

SMALL FIRE: Use DRY chemical powder.

LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:

Material in powder form, capable of creating a dust explosion. When heated to decomposition it emits toxic

fumes.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
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Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk,
evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory
equipment If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents.

Storage:

Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly
closed. Keep in a cool, well-ventilated place. Highly toxic or infectious materials should be stored in a separate
locked safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used
to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
TWA: 0.01 (ppm)
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Lustrous solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 112.4 g/mole

Color: Silvery.

pH (1% soln/water): Not applicable.

Boiling Point: 765°C (1409°F)

Melting Point: 320.9°C (609.6°F)

Critical Temperature: Not available.
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Specific Gravity: 8.64 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water, methanol, diethyl ether, n-octanol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents.
Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity: Reacts violently with potassium.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 890 mg/kg [Mouse].

Acute toxicity of the dust (LC50): 229.9 mg/m3 4 hour(s) [Rat].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A2 (Suspected for human.) by ACGIH, 2 (Reasonably anticipated.) by
NTP.

The substance is toxic to kidneys, lungs, liver.

Other Toxic Effects on Humans:

Hazardous in case of ingestion, of inhalation.

Slightly hazardous in case of skin contact (irritant, sensitizer).
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: An allergen. 0047 Animal: embryotoxic, passes through the placental
barrier.

Special Remarks on other Toxic Effects on Humans: May cause allergic reactions, exzema and/or dehydration of the skin.
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Section 12: Ecological Information

Ecotoxicity: Not available.
BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may

arise.
Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification:
Identification:

Special Provisions for Transport:

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to
cause cancer, birth defects or other reproductive harm, which would require a warning under the statute:
Cadmium

California prop. 65: This product contains the following ingredients for which the State of California has found to
cause cancer which would require a warning under the statute: Cadmium

Pennsylvania RTK: Cadmium

Massachusetts RTK: Cadmium

TSCA 8(b) inventory: Cadmium

SARA 313 toxic chemical naotification and release reporting: Cadmium

CERCLA: Hazardous substances.: Cadmium

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:
WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
DSCL (EEC):
R26- Very toxic by inhalation.
R45- May cause cancer.
HMIS (U.S.A)):
Health Hazard: 3

Fire Hazard: 1

Reactivity: 0
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Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 1
Reactivity: 0
Specific hazard:

Protective Equipment:

Gloves.

Lab coat.

Dust respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.

Safety glasses.

Section 16: Other Information

References:

-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987.

-Liste des produits purs tératogénes, mutagenes, cancérogénes. Répertoire toxicologique de la Commission de la Santé
et de la Sécurité du Travail du Québec.

-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec.

-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984.

-The Sigma-Aldrich Library of Chemical Safety Data, Edition II.

-Guide de la loi et du réglement sur le transport des marchandises dangeureuses au canada. Centre de conformité
internatinal Ltée. 1986.

Other Special Considerations: Not available.
Created: 10/09/2005 04:29 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Lead MSDS

Section 1: Chemical Product and Company Identification

Product Name: Lead Contact Information:
Catalog Codes: SLL1291, SLL1669, SLL1081, SLL1459, Sciencela_b.com, Inc.
SLL1834 14025 Smith Rd.

Houston, Texas 77396

CASH#: 7439-92-1 US Sales: 1-800-901-7247

RTECS: OF7525000 International Sales: 1-281-441-4400

] Order Online: ScienceLab.com
TSCA: TSCA 8(b) inventory: Lead

) CHEMTREC (24HR Emergency Telephone), call:
Cl#: Not available. 1-800-424-9300

Synonym: Lead Metal, granular; Lead Metal, foil; Lead International CHEMTREC, call: 1-703-527-3887
Metal, sheet; Lead Metal, shot

) For non-emergency assistance, call: 1-281-441-4400
Chemical Name: Lead

Chemical Formula: Pb

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # ‘ % by Weight
Lead 7439-92-1 \ 100

Toxicological Data on Ingredients: Lead LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (permeator).

CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available.

The substance may be toxic to blood, kidneys, central nervous system (CNS).

Repeated or prolonged exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get

medical attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight

clothing such as a collar, tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-lgnition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Non-flammable in presence of open flames and sparks, of shocks, of
heat.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available.

Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:

SMALL FIRE: Use DRY chemical powder.

LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: When heated to decomposition it emits highly toxic fumes of lead.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by
spreading water on the contaminated surface and dispose of according to local and regional authority
requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water
on the contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not
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present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk,
evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used
to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:

TWA: 0.05 (mg/m3) from ACGIH (TLV) [United States]

TWA: 0.05 (mg/m3) from OSHA (PEL) [United States]

TWA: 0.03 (mg/m3) from NIOSH [United States]

TWA: 0.05 (mg/m3) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 207.21 g/mole
Color: Bluish-white. Silvery. Gray
pH (1% soln/water): Not applicable.
Boiling Point: 1740°C (3164°F)
Melting Point: 327.43°C (621.4°F)
Critical Temperature: Not available.
Specific Gravity: 11.3 (Water = 1)
Vapor Pressure: Not applicable.

Vapor Density: Not available.
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Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, excess heat

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Can react vigorously with oxidizing materials.

Incompatible with sodium carbide, chlorine trifluoride, trioxane + hydrogen peroxide, ammonium nitrate, sodium
azide, disodium acetylide, sodium acetylide, hot concentrated nitric acid, hot concentrated hydrochloric acid, hot
concentrated sulfuric acid, zirconium.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available.
LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC.
May cause damage to the following organs: blood, kidneys, central nervous system (CNS).

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential:

Skin:

Lead metal granules or dust: May cause skin irritation by mechanical action.
Lead metal foil, shot or sheets: Not likely to cause skin irritation

Eyes:

Lead metal granules or dust: Can irritate eyes by mechanical action.
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Lead metal foil, shot or sheets: No hazard. Will not cause eye irritation.

Inhalation:

In an industrial setting, exposure to lead mainly occurs from inhalation of dust or fumes.

Lead dust or fumes: Can irritate the upper respiratory tract (nose, throat) as well as the bronchi and lungsby
mechanical action. Lead dust can be absorbed through the respiratory system. However, inhaled lead does not
accumulate in the lungs. All of an inhaled dose is eventually abssorbed or transferred to the gastrointestinal tract.
Inhalation effects of exposure to fumes or dust of inorganic lead may not develop quickly. Symptoms may include
metallic taste, chest pain, decreased physical fithess, fatigue, sleep disturbance, headache, irritability, reduces
memory, mood and personality changes, aching bones and muscles, constipation, abdominal pains, decreasing
appetite. Inhalation of large amounts may lead to ataxia, deliriuim, convulsions/seizures, coma, and death.

Lead metal foil, shot, or sheets: Not an inhalation hazard unless metal is heated. If metal is heated, fumes will be
released. Inhalation of these fumes may cause "fume metal fever", which is characterized by flu-like symptoms.
Symptoms may include metallic taste, fever, nausea, vomiting, chills, cough, weakness, chest pain, generalized
muscle pain/aches, and increased white blood cell count.

Ingestion:

Lead metal granules or dust: The symptoms of lead poisoning include abdominal pain or cramps (lead cholic),
spasms, nausea, vomiting, headache, muscle weakness, hallucinations, distorted perceptions, "lead line" on the
gums, metallic taste, loss of appetite, insomnia, dizziness and other symptoms similar to that of inhalation. Acute
poisoning may result in high lead levels in the blood and urine, shock, coma and death in extreme cases.

Lead metal foil, shot or sheets: Not an ingestion hazard for usual industrial handling.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to
cause cancer, birth defects or other reproductive harm, which would require a warning under the statute: Lead
California prop. 65: This product contains the following ingredients for which the State of California has found to
cause reproductive harm (female) which would require a warning under the statute: Lead

California prop. 65: This product contains the following ingredients for which the State of California has found to
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cause reproductive harm (male) which would require a warning under the statute: Lead

California prop. 65 (no significant risk level): Lead: 0.0005 mg/day (value)

California prop. 65: This product contains the following ingredients for which the State of California has found to
cause birth defects which would require a warning under the statute: Lead

California prop. 65: This product contains the following ingredients for which the State of California has found to
cause cancer which would require a warning under the statute: Lead

Connecticut hazardous material survey.: Lead

lllinois toxic substances disclosure to employee act: Lead

lllinois chemical safety act: Lead

New York release reporting list: Lead

Rhode Island RTK hazardous substances: Lead

Pennsylvania RTK: Lead

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):

R20/22- Harmful by inhalation and if
swallowed.

R33- Danger of cumulative effects.

R61- May cause harm to the unborn

child.

R62- Possible risk of impaired fertility.
S36/37- Wear suitable protective clothing and
gloves.

S44- If you feel unwell, seek medical advice
(show the label when possible).

S53- Avoid exposure - obtain special
instructions before use.

HMIS (U.S.A.):
Health Hazard: 1
Fire Hazard: O
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: O
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Dust respirator. Be sure to use an
approved/certified respirator or

equivalent. Wear appropriate respirator
when ventilation is inadequate.
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Safety glasses.

Section 16: Other Information

References: Not available.
Other Special Considerations: Not available.
Created: 10/10/2005 08:21 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even

if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS
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Section 1: Chemical Product and Company ldentification

Product Name: 1,1,1-Trichloroethane

Catalog Codes: SLT4180, SLT2167, SLT3460
CAS#: 71-55-6

RTECS: KJ2975000

TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane
Cl#: Not available.

Synonym:

Chemical Formula: CH3CCI3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name
{1,1,1-}Trichloroethane

CAS #
71-55-6

% by Weight
100

Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].

DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 537°C (998.6°F)

Flash Points: Not available.

Flammable Limits: LOWER: 7.5% UPPER: 12.5%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes

Storage:

Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Not available.

Taste: Not available.

Molecular Weight: 133.41 g/mole

Color: Not available.

pH (1% soln/water): Not available.
Boiling Point: 74.1°C (165.4°F)

Melting Point: -32.5°C (-26.5°F)

Critical Temperature: Not available.
Specific Gravity: 1.3376 (Water = 1)
Vapor Pressure: 100 mm of Hg (@ 20°C)
Vapor Density: 4.6 (Air=1)

Volatility: Not available.

Odor Threshold: 400 ppm

Water/QOil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral

toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):

18000 ppm 4 hour(s) [Rat].
Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.
Identification: : 1,1,1-Trichloroethane : UN2831 PG: I
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Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:
WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).

DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:31 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Trichloroethylene Contact Information:

Catalog Codes: SLT3310, SLT2590 Sciencelab.com, Inc.
14025 Smith Rd.

CASH#: 79-01-6 Houston, Texas 77396

RTECS: KX4560000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Trichloroethylene ) .
Order Online: ScienceLab.com

Cl#: Not available.

CHEMTREC (24HR Emergency Telephone), call:
Synonym: 1-800-424-9300
Chemical Formula: C2HCI3 International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Trichloroethylene 79-01-6 100

Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 420°C (788°F)

Flash Points: Not available.

Flammable Limits: LOWER: 8% UPPER: 10.5%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.
Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 131.39 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 86.7°C (188.1°F)

Melting Point: -87.1°C (-124.8°F)

Critical Temperature: Not available.

Specific Gravity: 1.4649 (Water = 1)

Vapor Pressure: 58 mm of Hg (@ 20°C)

Vapor Density: 4.53 (Air = 1)

Volatility: Not available.

Odor Threshold: 20 ppm

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.

Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.
Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Trichloroethylene : UN1710 PG: llI
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Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:54 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Tetrachloroethylene Contact Information:

Catalog Codes: SLT3220 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#. 127-18-4 Houston, Texas 77396

RTECS: KX3850000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Tetrachloroethylene ) i
Order Online: SciencelLab.com

Cl#: Not available.
CHEMTREC (24HR Emergency Telephone), call:

Synonym: Perchloroethylene; 1,1,2,2- 1-800-424-9300

Tetrachloroethylene; Carbon bichloride; Carbon dichloride; .

Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-; International CHEMTREC, call: 1-703-527-3887
Ethylene tetrachloride; Perawin; Perchlor; Perclene; For non-emergency assistance, call: 1-281-441-4400

Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil

Chemical Name: Ethylene, tetrachloro-

Chemical Formula: C2-Cl4

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # \ % by Weight
Tetrachloroethylene 127-18-4 ‘ 100

Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].

Section 3;: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.
Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:

Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Ethereal.

Taste: Not available.

Molecular Weight: 165.83 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.
Boiling Point: 121.3°C (250.3°F)
Melting Point: -22.3°C (-8.1°F)

Critical Temperature: 347.1°C (656.8°F)
Specific Gravity: 1.6227 (Water = 1)
Vapor Pressure: 1.7 kPa (@ 20°C)
Vapor Density: 5.7 (Air = 1)

Volatility: Not available.

Odor Threshold: 5 - 50 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.

p.3



Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.

Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.

Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].

BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.
Identification: : Tetrachloroethylene UNNA: 1897 PG: Il

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
lllinois toxic substances disclosure to employee act: Tetrachloroethylene lllinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill

list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 Ibs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):

R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aqguatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: O
Reactivity: 0
Personal Protection: g
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 0
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:29 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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SAFETY DATA SHEET

Based on Regulation (EC) No. 1907/2006 (REACH) Article 31 and Annex II

BCR-138: dibenzo[a,h]anthracene

1. Identification of the substance/preparation and of the company/undertaking

1.1 Identification of the substance or preparation:
Product name: BCR-138: dibenzo[a,h]anthracene

CAS number 53-70-3

EC index number 601-041-00-2
EINECS number 200-181-8
RTECS number HN2625000
Molecular mass 278.35 g/mol
Formula C22H14

1.2 Use of the substance/preparation:
Certified reference material for laboratory use only

1.3 Company/undertaking identification:
Institute for Reference Materials and Measurements
Retieseweg
B-2440 Geel
Tel: +32 145712 11
Fax: +32 14 59 04 06
JRC-IRMM-RM-Sales@ec.europa.eu

1.4 Emergency telephone:

Poison Centre: +32 70 245 245

2. Hazards identification

NFPA: -1-0(*)
DSD/DPD
Classified dangerous in accordance with Directives 67/548/EEC and 1999/45/EC
May cause cancer
Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment

Other hazards

Literature reports direct fire hazard

Its dust is explosive with air

Dust cloud can be ignited by a spark

No certainty about human mutagenic properties

Not readily biodegradable in water

CLP
Classified as dangerous according to the criteria of Regulation (EC) No 1272/2008
Carc. 1B May cause cancer. (H350)
Aquatic Acute 1 Very toxic to aquatic life. (H400)

Aquatic Chronic 1 Very toxic to aquatic life with long lasting effects. (H410)

Other hazards

Literature reports direct fire hazard

Its dust is explosive with air

Dust cloud can be ignited by a spark

No certainty about human mutagenic properties
Not readily biodegradable in water

3. Composition/information on ingredients

CAS No Classification L .
Name EINECS/ELINCS Conc. according to DSD/DPD Classification according to CLP |Note
Created by: Brandweerinformatiecentrum voor Gevaarlijke Stoffen vzw (BIG) Publication date: 2002-11-03 -
Technische Schoolstraat 43 A, B-2440 Geel Date of revision: 2010-11-30 i
http://www.big.be =
Reason for revision: CLP g
Revision number: 0200 Product number: 50339 Reference number: BCR-138 1/8 ';,




BCR-138: dibenzo[a,h]anthracene

dibenz[a,h]anthracene 53-70-3 Carc. Cat. 2; R45 Carc. 1B; H350
200-181-8 N; R50-53 Aquatic Acute 1; H400
Aquatic Chronic 1; H410

4. First aid measures

4.1 After inhalation:
Remove the victim into fresh air

Respiratory problems: consult a doctor/medical service

4.2 Skin contact:
Wipe off dry product from skin

Wash with water and soap

Take victim to a doctor if irritation persists

4.3 Eye contact:
Rinse with water

Take victim to an ophthalmologist if irritation persists

4.4 After ingestion:
Rinse mouth with water

Immediately after ingestion: give lots of water to drink
Do not induce vomiting
Consult a doctor/medical service if you feel unwell

5. Fire-fighting measures

5.1 Suitable extinguishing media:
Alcohol-resistant foam

Polymer foam
ABC powder
Carbon dioxide
Water spray
Polyvalent foam

5.2 Unsuitable extinguishing media:

Solid water jet ineffective as extinguishing medium

5.3 Special exposure hazards:
Heating increases the fire hazard
Dust cloud can be ignited by a spark
Upon combustion CO and CO2 are formed

5.4 Instructions:
Take account of toxic fire-fighting water
Use water moderately and if possible collect or contain it

5.5 Special protective equipment for fire-fighters:
Gloves
Protective clothing

Heat/fire exposure: compressed air/oxygen apparatus

6. Accidental release measures

6.1 Personal precautions:
See heading 8.2

6.2 Environmental precautions:
Dam up the solid spill
Prevent soil and water pollution
Prevent spreading in sewers
See heading 13

6.3 Methods for cleaning up:
Scoop solid spill into closing containers
Carefully collect the spill/leftovers
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Clean contaminated surfaces with an excess of water

Take collected spill to manufacturer/competent authority
Wash clothing and equipment after handling

7. Handling and storage

7.1 Handling:
Avoid raising dust
Warning! Avoid exposure
Keep away from naked flames/heat
Obtain special instructions before use
Observe strict hygiene
Finely divided: spark- and explosionproof appliances
Keep container tightly closed
Finely divided: keep away from ignition sources/sparks
Do not discharge the waste into the drain

7.2 Storage:
Safe storage requirements:
Store in a cool area
Store in a dry area
Keep container in a well-ventilated place
Keep locked up
Unauthorized persons are not admitted
Meet the legal requirements
Keep away from:
oxidizing agents
(strong) acids

7.3 Specific use(s):
See information supplied by the manufacturer for the identified use(s)

8. Exposure controls/Personal protection

8.1 Exposure limit values:
8.1.1 Occupational exposure:
If limit values are applicable and available these will be listed below.

8.1.2 Sampling methods:

Product name Test Number Sampling method Remarks
Dibenz(a,h)anthracene OSHA (o]
Dibenz(a,h)anthracene (Polynuclear NIOSH 5506 adsorption tubes

aromatic hydrocarbons)

Dibenz(a,h)anthracene (Polynuclear NIOSH 5515 adsorption tubes
aromatic hydrocarbons)

8.2 Exposure controls:
8.2.1 Occupational exposure controls:
Measure the concentration in the air regularly
Carry operations in the open/under local exhaust/ventilation or with respiratory protection
Personal protective equipment:
a) Respiratory protection:
Dust production: dust mask with filter type P3
b) Hand protection:
Gloves
c) Eye protection:
Safety glasses
In case of dust production: protective goggles
d) Skin protection:
Protective clothing
8.2.2 Environmental exposure controls:
See headings 6.2, 6.3 and 13

9. Physical and chemical properties
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9.1 General information:

Physical form

Crystalline solid

Crystalline powder

Odour

Odourless

Colour

Colourless to light yellow

9.2 Important health, safety and environmental information:

Boiling point 524 °C
Relative density 13
Solubility in water 0.00000025 g/100 ml

Solubility in solvents

Soluble in acetone

Soluble in toluene

Soluble in xylene

Soluble in petroleum spirit

Soluble in glyceroltributyrate

Soluble in oils/fats

Log Pow 5.97-6.84
9.3 Other information:
|Melting point |267 °C

10.1 Conditions to avoid:

Possible fire hazard
heat sources
ignition sources

Stability

Stable under normal conditions

10.2 Materials to avoid:
oxidizing agents
(strong) acids

10.3 Hazardous decomposition products:

Upon combustion CO and CO2 are formed

11.1 Acute toxicity:

No (test)data available.

11.2 Chronic toxicity:
Probably human carcinogenic
Mutagenicity: AMES test positive
Mutagenicity tests: positive
No certainty about human mutagenic properties
Not classified as toxic to reproduction (EC)

BCR-138: dibenzo[a,h]anthracene

10. Stability and reactivity

11. Toxicological information

EC carc cat 2
Listed in SZW - List of carcinogenic substances yes
IARC - classification 2A
MAK - Krebserzeugend Kategorie 2
MAK - Keimzellmutagen Kategorie 3A

MAK - Schwangerschaft Gruppe

CLP carc cat

category 1B

11.3 Acute effects/symptoms:

Inhalation:
No data available

Skin contact:
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No data available

Eye contact:
No data available

Ingestion:
No data available

11.4 Chronic effects:
ON CONTINUOUS/REPEATED EXPOSURE/CONTACT:
No specific information available
SIMILAR PRODUCTS CAUSE FOLLOWING SYMPTOMS:
Feeling of weakness
Cracking of the skin
Skin rash/inflammation
Photoallergy
Skin cancer
Lung tissue affection/degeneration
Enlargement/affection of the liver
Affection of the renal tissue

12. Ecological information

12.1 Ecotoxicity:

12.2 Mobility:
Volatile organic compounds (VOC) 0%
Solubility in/reaction with water Insoluble in water
Substance sinks in water
Water physicochemical processes Forming sediments in water
Soil physicochemical processes Adsorbs into the soil

12.3 Persistence and degradability:
Water abiotic degradation processes Ozonation in water
Not readily biodegradable in water
test: t1/2>100d.

12.4 Bioaccumulative potential:
Log Pow 5.97-6.84

12.5 Results of PBT assessment:

Not applicable, based on available data

12.6 Other adverse effects:
Not dangerous for the ozone layer (Council Regulation (EC) no 1005/2009)

13. Disposal considerations

13.1 Provisions relating to waste:
Waste material code (Directive 2008/98/EC, decision 2001/118/EC)
16 05 06* : laboratory chemicals, consisting of or containing dangerous substances, including mixtures of laboratory chemicals
Depending on branch of industry and production process, also other EURAL codes may be applicable
Hazardous waste according to Directive 2008/98/EC

13.2 Disposal methods:
Dissolve or mix with a combustible solvent
Remove to an authorized incinerator equipped with an afterburner and a flue gas scrubber with energy recovery
Remove waste in accordance with local and/or national regulations
Do not discharge into surface water (2000/60/EC, Council decision 2455/2001/EC, O.J. L331 of 15/12/2001)

13.3 Packaging/Container:
Waste material code packaging (Directive 2008/98/EC)
15 01 10* : packaging containing residues of or contaminated by dangerous substances

14. Transport information
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ADR

Proper shipping name Environmentally hazardous substance, solid, n.o.s.
Techn./chem. name ADR dibenz[a,h]anthracene

UN number 3077

Class 9

Packing group 1]

Hazard identification number 90

Classification code M7

Labels 9

Environmentally hazardous substance mark yes

RID

Proper shipping name Environmentally hazardous substance, solid, n.o.s.
Techn./chem. name RID dibenz[a,h]anthracene

UN number 3077

Class 9

Packing group 1l

Classification code M7

Labels 9

Environmentally hazardous substance mark yes

ADNR

Proper shipping name Environmentally hazardous substance, solid, n.o.s.
Techn./chem. name ADNR dibenz[a,h]anthracene

UN number 3077

Class 9

Packing group 1]

Classification code M7

Labels 9

Environmentally hazardous substance mark yes

IMO

Proper shipping name Environmentally hazardous substance, solid, n.o.s.
Techn./chem. name IMO dibenz[a,h]lanthracene

UN number 3077

Class 9

Packing group 1]

Labels 9

Marine pollutant P

Environmentally hazardous substance mark yes

ICAO

Proper shipping name Environmentally hazardous substance, solid, n.o.s.
Techn./chem. name ICAO dibenz[a,h]anthracene

UN number 3077

Class 9

Packing group I}

Labels 9

Environmentally hazardous substance mark yes

15.1 EU Legislation:

DSD/DPD

Labelling according to Directive 2008/58/EC (30th adaptation of Directive 67/548/EEC)

15. Regulatory information
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Dangerous for the
environment

R-phrases

45 May cause cancer

50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment
S-phrases

53 Avoid exposure - obtain special instructions before use

45 In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible)
60 This material and its container must be disposed of as hazardous waste

61 Avoid release to the environment. Refer to special instructions/safety data sheets.

Additional recommendations
| |Restricted to professional users. Warning! Avoid exposure - obtain special instructions before use.

CLP

Classification and labelling according to Regulation (EC) No 790/2009, 1st adaptation of Regulation (EC) No 1272/2008 — Annex VI and after evaluation
of available test data

Signal word
|Dgr Danger

H-statements
H350 May cause cancer.

H410 Very toxic to aquatic life with long lasting effects.

P-statements

P202 Do not handle until all safety precautions have been read and understood.
P281 Use personal protective equipment as required.

P273 Avoid release to the environment.

P308 + P313 IF exposed or concerned: Get medical advice/attention.

P391 Collect spillage.

P405 Store locked up.

Supplemental information
| |Restricted to professional users. Warning! Avoid exposure - obtain special instructions before use.

15.2 National provisions:

15.3 Specific community rules:

Enumerated in Annex XVII of Regulation (EC) No. 1907/2006: Restrictions on the manufacture, placing on the market and use of certain dangerous
substances, mixtures and articles.

Legislation Reference legislation
EC/552/2009 See column 1: 28.
EC/552/2009 See column 1: 50. h)

16. Other information
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The information in this safety data sheet is based on data and samples provided to BIG. The sheet was written to the best of our ability and according to
the state of knowledge at that time. The safety data sheet only constitutes a guideline for the safe handling, use, consumption, storage, transport and
disposal of the substances/preparations/mixtures mentioned under point 1. New safety data sheets are written from time to time. Only the most recent
versions may be used. Old versions must be destroyed. Unless indicated otherwise word for word on the safety data sheet, the information <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>