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1. INTRODUCTION

This Draft Interim Remedial Measures (IRM) Work Plan documents the remedial activities
proposed to address the pollution source identified on the property located at 36 Sylvester Street,
Westbury, New York, herein identified as the Site. The scope of this work plan is based upon the
results of the preliminary Focussed Remedial Investigation (FRI) activities conducted at the Site.
This IRM Work Plan is submitted in accordance with the provisions of the Order on Consent #
W1-0863-00-01 between the New York State Department of Environmental Conservation
(NYSDEC) and Grand Machinery Exchange, Inc.

In 1999, the Site was listed on the New York State registry of Inactive Hazardous Waste
Disposal Sites resulting from a NYSDEC investigation. The NYSDEC investigation indicated
that the Site was potentially a contributing source of chlorinated organic groundwater
contamination. Consequently, the Site was designated as site code 01-30-043U by the NYSDEC.
In 2001, Impact Environmental Consulting, Inc. performed FRI activities to identify the nature,
source and extent of any contamination at the Site. Specifically, the performance of the FRI was
designed to acquire strategic data to confirm or refute the Site as a contributory source of
groundwater contamination. An evaluation of the preliminary FRI results indicated that the Site
is not a contributing source of the regional chlorinated organic groundwater contamination.
However, soil contamination was confirmed at isolated areas of the Site that required remedial
activities. These confirmed point pollution sources will be the focus of the IRM procedures

implemented under the scope of this work plan.

The methodologies used of this work plan were based, in part, upon the following documents:
the NYSDEC Technical and Administrative Guidance Memorandum # 4030, Selection of
Remedial Action at Inactive Hazardous Waste Sites; the USEPA Compendium of Superfund
Field Operations Methods, dated September 1987; and the USEPA Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERLA, dated October 1988.
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The tasks to be performed under the scope of the IRM process have been summarized in this

report in the following sections.

< Site Background and Setting
> Interim Remedial Measures

<> Health and Safety Plan

Presented herein is the proposed Draft Interim Remedial Measures Work Plan to be implemented

by Impact Environmental Consulting, Inc. for the Site.
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2. SITE BACKGROUND AND SETTING

2.1 Site Location

The Site is located at 36 Sylvester Street, Westbury, New York and is designated by the Nassau
County Tax Assessors Office as Section 11, Block 77, Lots 21-24 and 56-59 (see Plate 1: Site
Location Map, Westbury, New York). This location is bordered by Sylvester Street to the west,
New York Avenue to the east, and is situated between Main Street to the north and Old Country
Road to the south. The areal extent of the Site is approximately 20,000 square feet. The Site
contains one single-story, masonry building with a footprint of 12,125 square feet. The surface
area of the Site consists of asphalt parking areas and concrete walkways. The Site exhibits low
topographic relief (one to three percent slopes). Refer to Plate 2: Site Map, Westbury, New
York.

2.2 Site History
A review of local government records under the freedom of information law was conducted to
provide information regarding historic Site conditions. This review has revealed the following

relevant information regarding the Site.

The Site was initially developed circa 1952 with a one-story, masonry building. The building
was improved with an addition onto the eastern portion of the building in June 1953. The
footprint of the building was constructed over a majority of the lot, with the exception of alleys
on the north and south portions of the Site. The building was historically used for industrial
applications that included the manufacturing of precision machinery. Former occupants of the
Site included American Express Field Warehousing Corp., Universal Transistor Products Corp.

and National Gear Products.

The building interior facilitated plumbing fixtures that included several bathroom sinks and
toilets, a slop sink and floor drains. The building was heated with an oil-fired burner system that
was installed as part of the original construction. Said system was fueled from exterior

underground fuel oil storage tanks. Circa 1991, the oil-fired heating system was converted to a
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natural gas-fired heating system and the exterior underground fuel oil storage tanks were
removed to the satisfaction of the Nassau County Health Department. The building was serviced
by an on-site sanitary disposal system that consisted of a septic tank and one cesspool at the time
of construction. The building was connected to the municipal sewer system in January 1987. On-
site chemical storage associated with the operations of previous occupants included cutting and
lubricating oils, mineral spirits and waste oils. Presently, the Site is operated by Gel-Tec, a
division of Tishcon Corp. The interior of the building is primarily utilized as a warehouse unit by

Gel-Tec.

Plate 1: Site Location Map
Westbury, New York
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2.3 Geological Background Study

2.3.1 Subsurface Geology

The geology of Long Island consists of thick deposits of unconsolidated, water bearing
sediments resting upon a relatively impermeable, crystalline bedrock surface. The sequence of
events that shaped Long Island's geology is not known with certainty, but it probably began with
the formation of the original basement rocks in early Paleozoic to Precambrian time more than
400 million years ago. These basement rocks were heated and compressed (metamorphosed) by
folding and faulting, producing a rugged, mountainous topography. During the subsequent period
ending with the late Cretaceous Epoch 100 million years ago, erosion reduced the land to a

nearly planer surface that gently tilted to the southeast.

During the late Cretaceous Epoch (60-100 million years ago), streams brought sediments from
the north and the west to the Long Island area on the continental margin, forming a permeable
sand layer (Lloyd Sand Member of the Raritan Formation) and overlying clay member (clay
member of the Raritan Formation) upon the bedrock surface. After a short period of erosion or
non-deposition, thick, permeable beds of river delta clay, sand, and gravel were deposited on the
Raritan Formation; these deposits comprise the Magothy Aquifer. Toward the close of the Late
Cretaceous period (approximately 60 million years ago), a sand and clay unit (Monmouth Group)
of low permeability was deposited in shallow marine waters in the area that now constitutes

Long Island's south shore.

A long period of non-deposition, or possibly deposition followed by erosion, occurred after the
Cretaceous era. Geologic activities during this time left few sedimentary traces, but streams
flowing across Long Island cut deep valleys into the Magothy. It was not until late Pleistocene
(Wisconsinian) glaciation- some 20 to 200 thousand years ago- that there were any significant
additions to Long Island’s geologic record. Valleys were filled and the other deposits were
almost completely buried by glacial deposits. Prior to the southward movement of the
Pleistocene ice sheets to Long Island, an extensive clay unit (Gardiners Clay) was deposited in
shallow marine and brackish waters along the shores of what is now Suffolk County. This unit

rested upon the Magothy and Monmouth Group, and acted as a confining layer. The northern
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portions of the Gardiners were subsequently eroded by advancing ice and glacial meltwaters, and

Gardiners Clay beds are now found only in the south shore area.

In the area of the Site the bedrock exists at an elevation of approximately seven hundred feet
below sea level. The top of the Raritan confining unit exists at an elevation of five hundred feet
below sea level (Smolensky and Feldman, 1988). The top of the Magothy Aquifer exists at an
elevation of approximately 30 feet above sea level. There is no confining layer with extensive
horizontal continuity overlying the Magothy Aquifer. In many areas of Westbury and Hicksville
there is no confining layer between the Magothy and Glacial Aquifers. They are only
differentiated by their hydraulic conductivities (50 vs. 270 ft/day) (Franke and Cohen, 1972).
Localized clay lenses are present within this area of the Magothy Aquifer, but their location and

extent have not been delineated.

2.3.2 Topography

The Pleistocene glaciation created the hilly Ronkonkoma moraine along Long Island's "spine”
and south fork, and the Harbor Hill Moraine along the North shore and the North fork. Erosion
of these morainal deposits (as the glacier melted away from Long Island) created extensive
outwash plains of sand and gravel in the intermorainal area and south to the Atlantic Ocean.
These highly permeable deposits comprise the upper glacial aquifer and represent the majority of
Long Island's surficial sediments. Some local confining clay units were also formed from glacial
materials in intermorainal lakes and tidal lagoons. Since the end of glaciation, about 12,000 years

ago, Holocene beach and marsh deposits have been formed along the marine edge, and within

stream corridors and ponds.

The elevation of the Site, as presented on the United States Geologic Survey (USGS), Hicksville
Quadrangle Map, approximates one hundred twenty (120) feet above sea level. The USGS Map,
which was base dated 1943, field checked in 1967, and photorevised in 1979, did not depict a
structure on the Site (the property is within an area in which only landmark buildings were

mapped).
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2.3.3 Soil Component Identification

Nassau County is divided into ten general soil units, or groups of soils geographically associated
in a characteristic repeating pattern, according to the Soil Survey of Nassau County, New York
(U.S. Department of Agriculture, U.S. Soil Conservation Service). The general soil component
of the Site, as defined by this publication, is the Urban Land Association. This Association
consists of dominantly nearly level or gently sloping areas that are covered by buildings, roads,

sidewalks, and parking lots on plains and low hills.

The Soil Survey also describes detailed soil units that each represent an area on the landscape
consisting of one or more soils for which the unit is named. The detailed component of the Site is
identified by this Survey as the Urban Land-Hempstead Complex (Uh). This soil type consists of
urbanized areas and very deep, well-drained soils on nearly level plains. Slope ranges from 0 to 3
percent, and slope is less than 2 percent in most of the areas that are not near drainage-ways or

depressions.

This unit is described as a soil complex because the urbanized areas and Hempstead soils are so
intermingled that it was not practical to classify them separately. This soil complex is made up of
about 75 percent urbanized areas, 20 percent Hempstead soils, and 5 percent other soils. The
urbanized areas consist of buildings, roads, driveways, parking lots, and other man-made

structures.

Typical sequence, depth and composition of the layers of Hempstead Series Soils are as follows:

Depth In Soil Profile Soil Description
Surface to 11 inches black silt loam
11 to 15 inches dark brown silt loam
15 to 29 inches yellowish brown silt loam
29 to 33 inches strong brown very gravelly loamy
sand
33 to 60 inches or more very pale brown sand and gravel
Final IRM Work Plan April 2002
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2.3.4 Hydrology

The Site lies within Hydrogeologic Zone I, The Deep Flow - Magothy Recharge Area (Nassau-
Suffolk 208 Study - Water Management Zones in Nassau and Suffolk). Zone I is characterized

by deep groundwater recharge and vertical groundwater flow.

2.3.5 Regional Groundwater Characteristics

Regional groundwater flow direction in the area of the Site is toward the southwest. The water

table is encountered at approximately fifty-five feet below grade.

2.3.6 Site Groundwater Quality
The FRI activities conducted on the Site included a groundwater sampling and acquisition plan

to define Site groundwater quality with respect to potential point and unidentified non-point
pollution sources. Nineteen groundwater sampling locations were sited on and off-Site to
implement the plan (see Plate 3: Sample Acquisition Plan, Westbury, New York). Groundwater
sampling activities were conducted utilizing a Geoprobe operating system for the installation of
temporary groundwater well points. Two groundwater sampling locations, identified as UIW-001
and UIW-002, were sited within the center of the two abandoned cesspools associated with the
former on-site sanitary disposal system. These cesspools were classified as underground
injection wells (UIWs) and were identified as a potential pollution source. Fifteen additional
groundwater sampling locations were sited to represent groundwater quality hydraulically up-
gradient and down-gradient of the Site pollution source. The hydraulically up-gradient
groundwater sampling locations that were intended to intercept any groundwater contaminants
entering the Site were identified as GP-003, GP-004, GP-005, GP-006 and GP-007. These
sampling points were sited on the eastern border of the Site. In addition, five groundwater
sampling locations were sited on the eastern side of New York Avenue (to the east of the Site)
off-Site to represent groundwater hydraulically up-gradient of the Site. The hydraulically down-
gradient sampling locations (relative to the Site pollution source) were identified as GP-008, GP-

009 and GP-010. These sampling points were sited to the southwest of the Site pollution source.
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Three water samples were obtained from each temporary groundwater well point. The
groundwater samples secured from each temporary well point were acquired at depths intervals
of 56’-60’°, 66’-70’ and 76’-80" below existing grade. The laboratory analysis of the groundwater
samples (see Table 1: Non-Point Data Summary, Westbury, New York) obtained from the
investigation was consistent with the specifications outlined in the Final FRI Work Plan.
Compliance with the data quality objectives scoped for the laboratory analysis of the

representative samples will be discussed in the FRI report.

The groundwater analytical results indicated that a hydraulically up-gradient groundwater
contaminant plume exists from an off-site source. The off-site source was not determined under
the scope of the FRI activities. In general, a comparative analysis of the hydraulically up-
gradient and down-gradient groundwater data failed to indicate any significant changes in the
contaminant concentrations. The contaminant concentrations were within an order of magnitude.
A further detailed discussion of the contaminant concentrations and distribution will be provided

in the FRI report.
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3. INTERIM REMEDIAL MEASURES

The IRM activities proposed for the Site were designed to address the pollution source identified
during the performance of the FRI activities. The extent of the pollution source was determined
to be isolated to the unsaturated subsurface soil of the Site. Accordingly, the treatment
technologies developed for the pollution source at the Site have been designed to permanently
remove or significantly decrease the toxicity, mobility and volume of contaminants to the
maximum extent practicable. An evaluation of the effectiveness of the IRM activities will be
implemented through the performance of a sampling and analysis plan to assure compliance with

applicable New York State Standards, Criteria and Guidelines (SCGs).

3.1 Pollution Source Summary

All of the information presented in this section of the report was compiled during the

performance of the FRI activities.

The performance of the Site survey that included an exterior inspection, interior inspection,
remote sensing survey and destructive survey identified the presence of one Site pollution
source. This pollution source was identified as the former on-site sanitary disposal system. The
former on-site sanitary disposal system was identified to consist of two cesspools, which were
classified as Class V underground injection wells. The components of the former on-site sanitary
disposal system were subjected to investigative activities under the scope of the FRI activities to

determine the nature and extent of any contaminants to Site soil and groundwater.

3.1.1 Pollution Sources UIW-001 and UIW-002

A remote sensing survey was performed over the entire exterior surface of the Site to identify
any subsurface structures that may represent point or non-point pollution sources. The survey
was performed with a GSSI SIR System-2 ground penetrating radar unit. An analysis of the data
acquired from the survey detected two significant subsurface dielectric anomalies representative
of potential pollution sources. The subsurface patterns identified in the ground penetrating radar

images were consistent with the size and shape of concrete domes associated with underground
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injection wells. Based on the location of these detected anomalies, it was suspected that these

subsurface features represented sanitary cesspools.

Accordingly, a destructive survey was preformed with respect to these suspected sanitary
cesspools. The destructive survey included the installation of direct sensing probes to identify the
presence of any subsurface structures (i.e. the pre-cast walls and domes). Said probes confirmed
the presence of two subsurface structures corresponding with the location of the detected
anomalies. Accordingly, excavation activities were conducted to expose the subsurface
structures. The excavation revealed the presence of two abandoned underground injection wells
(cesspools) associated with the former on-site sanitary disposal system. Said UIWs had not been
backfilled. These UIWs were observed during all dye tracing activities. None of the dye tracing
activities detected any evidence that indicated interior plumbing features were actively connected
with these UIWs. Furthermore, a septic tank was not suspected as being present based on the
close proximity and direction of subsurface piping within the primary UIW in reference to the
sanitary trap. Although, the site plans at the time of construction depicted a septic tank and one
cesspool, it was expected that the septic tank was never installed and an additional cesspool was

utilized in lieu of the septic tank. As such, the UIWs were identified as point-pollution sources.

To evaluate the impact of these pollution sources on Site soil quality, soil samples were secured
within the center of each UIW structure. Continuous soil sampling was performed from the
invert of each structure (approximately 13° BEG for UIW-001 and 18" BEG for UIW-002) to ten
feet below the invert of each structure. Discrete soil samples were subsequently obtained at depth
intervals of thirty to thirty-two and forty-three to forty-five feet BEG. Six subsurface soil
samples were selected for subsequent laboratory analysis from each UIW as per the Final FRI

Work Plan.

The laboratory analysis of the soil samples secured from within the underground injection well,
identified as UIW-001, detected concentrations of target volatile, semi-volatile organic and
inorganic (heavy metal) analytes (see Table 2: Point Summary Data, Westbury, New York). The
concentrations of target volatile organic analytes were below the applicable SCGs in the invert

sample (13.5 to 18 feet BEG), thirty to thirty-two and forty three to forty-five feet BEG. The

Final IRM Work Plan April 2002
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concentrations of target semi-volatile organic analytes were below the applicable SCGs in the
invert sample (13.5 to 18 feet BEG). The concentrations of several target inorganic analytes from
the invert sample, specifically chromium, copper, mercury and zinc, were above the applicable
SCGs (see Table 3: Contaminant Concentrations in Soil and Applicable SCGs, Westbury, New
York).

The laboratory analysis of the soil samples secured from within the underground injection well,
identified as UIW-002, failed to detect any concentrations of target volatile organic analytes
above minimum detection limits from the invert sample (18 to 22 feet BEG), thirty to thirty-two
or forty one to forty-three feet BEG. The laboratory analysis detected one target semi-volatile
organic anlayte (bis-2-ethylhexyl-phthalate) at the invert sample (see Table 2). The detected
concentration was below the applicable SCG. The laboratory analysis detected target inorganic
analytes at the invert sample. The detected concentrations were below the applicable SCGs (see
Table 3). The original laboratory analysis report (data package for results summary) as prepared

by Chemtech is presented in Appendix G of this document.

3.2 Development, Screening and Selection of Remedial Alternatives

3.2.1 Remedial Action Objectives

The remedial action objectives for the IRM activities proposed for the pollution source at the Site
are to permanently remove or significantly decrease the toxicity, mobility and volume of
contaminants in accordance with the applicable New York State Standards, Criteria and
Guidelines (SCGs). The purpose of meeting these objectives shall be for the overall protection of
human health and the environment. The applicable SCGs for Site soil quality is defined under the
New York State Department of Environmental Conservation Technical and Administrative

Guidance Memorandum (TAGM) #4046, Determination of Soil Cleanup Objectives.

3.2.2 Development and Screening of Remedial Alternatives

The development of remedial alternatives will consider four fundamental options based on the

nature and extent of contaminants identified at the Site pollution sources. The primary

Final IRM Work Plan April 2002
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contaminants identified at the Site from the performance of the FRI consisted of industrial
organic and inorganic contaminants. The remedial alternatives to be considered for the Site
pollution sources include: 1) removal and off-site disposal; 2) in-situ treatment or extraction; 3)

isolation; and 4) no action, and are discussed below.

Removal and Off-Site Disposal

The remedial alternative identified as removal and off-site disposal involves the physical
removal of contaminated media from a known pollution source and the off-site disposal of the
contaminated media at a proper waste disposal facility. This type of remedial action is limited by
the nature and extent of the contaminants, and the capabilities of the construction equipment
performing the work. The nature of the contaminants, which includes type and concentrations,
must be within acceptable limits for waste disposal facilities to receive and properly dispose of
the waste. The location and extent of the contaminants may limit the ability of conventional
construction equipment to adequately remove the soil contamination. Therefore, an assessment
of the horizontal and vertical extent of Site contaminants requiring remedial action must be
determined. This includes determining the accessibility of the construction equipment into the
location of source area (i.e. within a building). This type of remedial action will sufficiently meet
the remedial action objectives to permanently remove contaminants (in a timely fashion) when
performed on pollution sources that are limited or isolated in extent. To assess the effectiveness
of this type of remedial action, it is necessary to design and implement a sampling and analysis
program subsequent to the performance of the remedial activities. This program will include
securing representative samples for analysis to determine if any residual contamination exists at
the pollution source. If residual contaminants are identified at a pollution source exceeding the
applicable SCGs subsequent to the performance of remedial activities, it may be necessary to

consider further remedial alternatives to meet remedial action objectives.

In-Situ Treatment or Extraction (Non-Biological)

The remedial alternative identified as in-situ extraction involves the in-place treatment of
contaminated media by technological processes without the physical removal of the affected
media. The contaminants are stripped or volatilized from the contaminated media by altering

subsurface conditions to that which induces the removal of contaminants. This type of remedial
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action will mitigate or permanently remove contaminants from the affected media over a certain
time period. The time period and effectiveness for which the contaminants are removed or
extracted is dependent on the nature and extent of the contaminants at the pollution sources and
the subsurface geology at the Site. The nature of the contaminants must be primarily composed
of compounds with relatively light molecular weights. Such compounds typically consist of
volatile organic compounds and are readily volatilized upon introducing vacuum pressures into
the subsurface. The extent of the contaminants at the pollution sources must be significantly
beyond the capabilities of the removal and disposal remedial alternative. The extent of the
contamination is typically greater than ten feet below grade and has a significant volume. When
applying this type of remedial action, Site-specific factors such as geology and hydrology must
be considered. The soil type that is being treated must have an adequate porosity and
permeability for the contaminants to desorb and/or volatilize. In addition, the groundwater
elevations must be typically greater than five feet below grade. To assess the effectiveness of this
type of remedial action, it may be necessary to secure representative samples of the affected
media in the future to monitor the progress or completeness of the action for meeting the

applicable SCGs.

The contaminants stripped from the affected media using this type of remedial action are
typically released into the atmosphere. Remedial action objectives for this type of remedial
action must consider potential risks of human exposure from contaminants leaving one media
(soil) and entering another media (air). For this reason, it is necessary to assess the contaminant
concentrations entering the atmosphere to protect human health. This assessment includes
gauging the air quality at a release point from the treatment or extraction technology system. In
addition, these activities will determine, in part, the effectiveness of the remedial action
technology. Based on the rate of contaminant concentrations extracted from the pollution source,
it may be necessary to filter or treat the air effluent to meet comprehensive remedial action
objectives. To assess the air quality entering the atmosphere, it is necessary to design and
implement an operation and maintenance plan during the operation of the remedial technology.
This program will include securing representative air samples for analysis to determine what

level, if any, of air treatment is necessary. If required, the treatment of air may be implemented
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using carbon charcoal filters. The waste retained in the filters will require subsequent removal

and proper disposal at an off-site disposal facility.

Bio-Inoculation

In-situ groundwater bioremediation is a technology that encourages growth and reproduction of
indigenous microorganisms to enhance biodegradation of organic compounds in the saturated
zone. In-situ groundwater bioremediation can effectively degrade organic compounds that are
dissolved in groundwater. In-situ groundwater bioremediation can be effective for the full range
of petroleum hydrocarbons. The low-molecular-weight, more water soluble compounds are
degraded more rapidly and to lower residual levels than are high-molecular-weight, less soluble

compounds.

Bioremediation generally requires a mechanism for stimulating and maintaining the activity of
these microorganisms. This mechanism is usually an inoculation for providing one or more of
the following: An electron acceptor (oxygen, nitrate); nutrients (nitrogen, phosphorus); and an
energy source (carbon). Generally, electron acceptors and nutrients are the two most critical

components of any bio-inoculation.
The key parameters that determine the effectiveness of in-situ groundwater bioremediation are:
¢ hydraulic conductivity of the aquifer, which controls the distribution of electron acceptors

and nutrients in the subsurface.

e biodegradability of the petroleum constituents, which determines both the rate and degree
to which constituents will be degraded by microorganisms.

e location of contamination in the subsurface.

¢ Contaminants must be dissolved in groundwater or adsorbed onto more permeable
sediments within the aquifer.

In general, the aquifer medium will determine hydraulic conductivity. Fine-grained media (e.g.,
clays, silts) have lower permeability than coarse-grained media (e.g., sands, gravels).

Bioremediation is generally effective in permeable (e.g., sandy, gravelly) aquifer media.
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However, depending on the extent of contamination, bioremediation also can be effective in less
permeable silty or clayey media. In general, an aquifer medium of lower permeability will
require longer to clean up than a more permeable medium. Soil structure and stratification are
important to in-situ groundwater bioremediation because they affect groundwater flow rates and
patterns when water is extracted or injected. Structural characteristics such as microfracturing
can result in higher permeabilities than expected for certain soils (e.g., clays). In this case,
however, flow will increase in the fractured media but not in the unfractured media. The
stratification of soils with different permeabilities can dramatically increase the lateral flow of
groundwater in the more permeable strata while reducing the flow through less permeable strata.
This preferential flow behavior can lead to reduced effectiveness and extended remedial times

for less-permeable strata.

The biodegradability of a petroleum compound is a measure of its ability to be metabolized by
hydrocarbon-degrading bacteria or other microorganisms. The chemical characteristics of the
contaminants will dictate their biodegradability. For example, heavy metals are not degraded by
bioremediation. The biodegradability of organic compounds depends on their chemical structures
and physical/chemical properties (e.g., water solubility, water partition coefficient). Highly
soluble organic compounds with low molecular weights will tend to be more rapidly degraded
than slightly soluble compounds with high molecular weights. The low water solubilities of the
more complex compounds render them less bioavailable to petroleum-degrading organisms.
Consequently, the larger, more complex chemical compounds may be slow to degrade or may

even be recalcitrant to biological degradation.

The location, distribution, and disposition of petroleum contamination in the subsurface can
significantly influence the likelihood of success for bioremediation. This technology generally
works well for dissolved contaminants and contamination adsorbed onto higher permeability
sediments (sands and gravels). However, if the majority of contamination is (1) in the
unsaturated zone; (2) trapped in lower permeability sediments, or (3) outside the "flow path" for

nutrients and electron acceptors, this technology will have reduced impact or no impact.
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Nutrient injection systems may not be necessary at all, if the groundwater contains adequate
amounts of nutrients, such as nitrogen and phosphorus. Microorganisms require inorganic
nutrients such as nitrogen and phosphate to support cell growth and sustain biodegradation
processes. Nutrients may be available in sufficient quantities in the aquifer but, more frequently,

nutrients need to be added to maintain adequate bacterial populations.

Isolation or Capsulation

The remedial alternative identified as isolation involves the controlled containment or
capsulation of contaminants at Site pollution sources. The contaminants at the pollution sources
are isolated in mobility by designing barriers or containment structures that prevent or limit
migration pathways. This alternative is effective in the short-term by reducing human health
exposure risks. However, this alternative does not decrease the toxicity or volume of the
contaminated media for long-term effectiveness and therefore will not meet the applicable SCGs.
The pollution source remains persistent in the environment and may be exposed in the future

during property redevelopment or demolition activities.

Natural Attenuation

The remedial alternative identified as no action involves the natural attenuation or breakdown of
contaminants at pollution sources without any remedial action. This type of remedy will not
permanently remove or significantly decrease the toxicity, mobility and volume of contaminants
in the short-term. This type of remedy is typically limited to pollution sources that pose nominal
risk to human health and the environment. The long-term effectiveness is dependant on the
nature and extent of the contaminants at the Site pollution sources. Site pollution sources that are
relatively persistent in the environment will typically exhibit residual traces of contaminants over

prolonged time and present future exposure and pathway risks.

3.2.3 Selection of Remedial Alternatives

Based on an understanding of the nature and extent of the pollution source identified from the
performance of the FRI, the remedial alternative selected for the Site include removal / off-site
disposal. The pollution source was determined to be isolated to Site soil. Further, the vertical
extent of the pollution source was determined to be limited in depth, which can be effectively
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removed by conventional construction equipment. The nature of the pollution source consists of
industrial heavy metals contaminated soil. This selection should sufficiently meet the remedial

action objectives and the applicable SCGs.

3.3 Detailed Analysis of Remedial Alternatives

3.3.1 Removal and Off-Site Disposal

Pollution Source UIW-001

The underground injection well, identified as UIW-001 during the FRI activities, will be
uncovered and accessed utilizing an excavator. The contaminated media contained within the
UIW will be classified pursuant to Title 6 NYCRR Part 371. The contaminated sediment
contained within the underground injection well will be evacuated utilizing an industrial vacuum
truck and pressurized water-spraying device to the appropriate depth feasible (no liquids exist in
the UIW). The objective of the evacuation activities will be to remove contaminated sediment to
approximately five feet below the invert or base of the structure. The underground injection well
structure will remain unaffected from the removal activities to efficiently remove the
contaminated sediment. The contaminated sediment removed from the underground injection
well will be transferred and contained in the vacuum truck for proper off-site disposal. No on-site
storage of the contaminated media will be necessary. A sampling and analysis plan will be

implemented preceding the backfilling of the excavation.

One endpoint sample will be secured from the excavated invert of the underground injection
well. The sample will be analyzed utilizing USEPA Test Method 8260 for target volatile organic
analytes, USEPA Test Method 8270 for target base-neutral semi-volatile organic analytes and
USEPA Test Method 6010 for priority pollutant inorganic analytes. The data quality objectives
for the analysis of this sample will be consistent with those outlined under the final FRI Work
Plan. The open excavation will be backfilled with clean fill (sand) to grade and restored. The
contaminated media will be transported by a licensed waste hauler to an approved waste disposal
facility. [n addition, the secondary underground injection well, identified as UIW-002 during the
FRI activities, will be backfilled with clean fill (sand) to grade and restored to meet local
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compliance requirements. The results of the endpoint sampling and analysis plan will be

presented in the FRI report.

3.4 Solid Waste Management

3.4.1 Estimation of Contaminated Media Volume

The estimated volume of contaminated media at the pollution source was used as a determining
factor for the feasibility of selecting a remedial alternative. The following table provides an
estimation of the volume of contaminated soil based on performance of the FRI activities at the

Site pollution source.

In-Place Estimated Volume of

Pollution Source Area  Depth

Contaminated Media

UIW-001 50 ft St Soil - 250 ft

3.4.2 Transport and Disposal

The selection of the waste disposal facilities for the contaminated soil will be determined by the
analysis of representative samples from the pollution source for waste classification prior to
disposal. The two general types of waste classifications are hazardous and non-hazardous waste.
The following presents the selected waste disposal facilities corresponding to the waste

classification (to be determined) of the contaminated media.

If the solid waste media from the pollution source is classified as a hazardous F-waste, it will be
handled pursuant to Title 6 NYCRR Part 371 and EPA 40 CFR 261 regulations, transported with
waste manifests and disposed in accordance with Title 6 NYCRR Part 360 regulations. Solid
waste classified as a hazardous waste shall be transported to and disposed of at the following

disposal facility:
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Horizon Environmental, Inc.

120 Route 155

Grandes-Piles (Champlain), Canada
USEPA ID Number NYR000078964

If the solid waste media from the pollution source is classified as a non-hazardous waste, it will
be handled, transported with waste charters and disposed in accordance with Title 6 NYCRR
Part 371 and EPA 40 CFR 261 Criteria. Solid waste classified as a non-hazardous waste shall be

transported to and disposed of at the following disposal facility:

RGM, Inc.
972 Nicolls Road
Deer Park, New York
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4. HEALTH AND SAFETY PLAN

This Health and Safety Plan (HASP) describes the procedures to be followed in order to reduce
employee exposure to potential health and safety hazards that may be present at the project site.
The emergency response procedures necessary to respond to such hazards are also described
within this HASP. All activities performed under this HASP comply with Occupational Safety
and Health Administration (OSHA) Regulations 29 CFR Parts 1910, 1925 and 1926 as amended.

4.1 Purpose

This Health and Safety Plan is required according to OSHA 29 CFR 1910.120. The purpose of
this HASP is to provide the contractor’s field personnel, subcontractors, and other visitors with
an understanding of the potential chemical and physical hazards that exist or may arise while the

tasks of this project are being performed.

The primary objective is to ensure the well being of all field personnel and the community
surrounding this site. In order to accomplish this, project staff and approved subcontractors shall
acknowledge and adhere to the policies and procedures established herein. Accordingly, all
personnel assigned to this project shall read this HASP to certify that they have read, understood,

and agree to abide by its provisions.

The contractor’s personnel have the authority to stop work performed by our sub-contractors at

this site if said work is not performed in accordance with the requirements of this HASP.

4.2 Contaminants of Concern
The following organic chemical analytes are present or have the potential to be present in the soil

at the Site.

o 1,1,2,2-tetrachloroethane
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% Vinyl Chloride

s Cis-1,2-dichloroethylene

o Trans-1,2-
dichloroethylene

¢ Trichloroethylene

¢ Tetracholoroethene

% 1,1,1-trichloroethane

< 1,1,2-trichloroethane

% 1,1-dichloroethane

< 1,2-dichloroethane

< 1,1,1,2-tetrachloroethane

% Benzene

4.3 Amendments

This plan is based on an initial assessment of health and safety risks associated with the site. The
plan will be updated as additional information is obtained regarding the nature and extent of on-
site contamination and the associated health and safety risks. Any changes in the scope of work
of this project and/or site conditions must be amended in writing and approved by the Regional

Health and Safety Manager.

4.4 Key Personnel / Identification of Health & Safety Personnel

4.4.1 Key Personnel

A list of the pertinent personnel authorized to be present on site is as follows:

Title Name Telephone Number
Project Manager Jim Allen (631) 269-8800

Field Operations Leader Richard Parrish (631) 269-8800

Site Health and Safety Officer Kristin Scroope (631) 269-8800
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Quality Assurance Officer Kevin Kleaka (631) 269-8800
Site Contact Jim Allen (631) 269-8800
State Agency Contact (NYSDEC) Joe Jones (518) 402-9621

4.5 Organizational Responsibility

4.5.1 Project Manager

The Project Manager will be responsible for implementing the project and obtaining any
necessary personnel or resources for the completion of the project.
Specific duties will include:

* Coordinating the activities of all subcontractors, to include informing them of the required
PPE and insuring their signature acknowledging this Site Safety Plan;

* Selecting a Site Health and Safety Officer and field personnel for the work to be undertaken
on site;

* Ensuring that the tasks assigned are being completed as planned and on schedule;

* Providing authority and resources to ensure that the Site Health and Safety Officer is able to
implement and manage safety procedures;

* Preparing reports and recommendations about the project to clients and affected personnel;

* Ensuring that all persons allowed to enter the site (i.e., EPA, contractors, state officials,
visitors are made aware of the potential hazards associated with the substances known or
suspected to be on site, and are knowledgeable as to the on-site copy of the specific site
safety plan;

* Ensuring that the Site Health and Safety Officer is aware of all of the provisions of this site
safety plan and is instructing all personnel on site about the safety practices and emergency
procedures defined in the plan;

* Ensuring that the Site Health and Safety Officer is making an effort to monitor site safety,
and has designated a Field Operations Leader to assist with the responsibility when

necessary.
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4.5.2 Field Operations Leader

The Field Operations Leader will be responsible for field operations and safety. Specific duties
will include, but are not limited to:

e Managing field operations;

o Executing the work plan and schedule;

e Enforcing safety procedures;

e Coordinating with the Site Health and Safety Officer in determining protection levels;

e Enforcing site control;

e Documenting field activities, including sample collection;

e Serving as liaison with public officials where there is no Public Affairs official designated.

In the event that the Project Manager and the Site Health and Safety Officer are not on site, the

Project Field Manger will assume all responsibility of the Site Health and Safety Officer.

4.5.3 Site Health and Safety Officer

The Site Health and Safety Officer shall be responsible for the implementation of the site safety
plan on site. Specific duties will include:
* Monitoring the compliance of field personnel for the routine and proper use of the PPE that
has been designated for each task;
* Routinely inspecting PPE and clothing to ensure that it is in good condition and is being
stored and maintained properly;
* Stopping work on the site or changing work assignments or procedures if any operation
threatens the health and safety of workers or the public;
* Monitoring personnel who enter and exit the site and all controlled access points.
* Reporting any signs of fatigue, work-related stress, or chemical exposures to the Project
Manager;
* Dismissing field personnel from the site if their actions or negligence endangers themselves,
co-workers, or the public, and reporting the same to the Project Manager;

* Reporting any accidents or violations of the site safety plan to the Project Manager and
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documenting the same for the project in the records;

* Knowing emergency procedures, evacuation routes, and the telephone numbers of the
ambulance, local hospital, poison control center, fire and police departments;

* Ensuring that all project-relating personnel have signed the personnel agreement and

acknowledgments form contained in this site safety plan;

* Coordinate upgrading and downgrading PPE as necessary due to changes in exposure levels,
monitoring results, weather, and other site conditions;

* Perform air monitoring with approved instruments in accordance with requirements stated in

this Site Safety Plan.

4.5.4 Quality Assurance Officer

The Quality Assurance Officer (QAO) is an employee of the same consulting firm generating the
work plan and acts in conjunction with the project manager to develop a site-specific quality
assurance plan. The QAO must not have another position on the project, such as a project or task

manager, that involves project productivity or profitability as job-performance criteria.

The QAO will assist the project manager in the development of the sampling and analytical
portion of the Quality Assurance Project Plan. The QAO or his/her designee shall conduct
periodic field and sampling audits, interface with the analytical laboratory to make requests and
resolve problems, interface with the data validator and develop a project-specific data usability

report.

4.5.5 Field Personnel
All field personnel shall be responsible for acting in compliance with all safety procedures
outlined in the Site Safety Plan. Any hazardous work situations or procedures should be reported

to the Site Safety Officer so that corrective steps can be taken.
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4.6 Task / Operation Health and Safety Risk Analysis
The field tasks covered by the HASP may include well installation, development, gauging, and
bailing; soil & groundwater handling/sampling; and confined space (excavation) entry and job

task hazards. The following hazards may be encountered:

4.7 Oxygen Deficiency

Oxygen deficiency may result from the displacement of oxygen by another gas, or the

consumption of oxygen by a chemical reaction.

4.7.1 Organic Vapors

The inhalation of volatile organic vapors during all operations can pose a potential health hazard.
Hazard reduction procedures include monitoring the ambient air with a flame ionization detector
(FID) and the use of appropriate Personal Protective Equipment (PPE). Workers should stand

upwind of the source of contamination whenever possible.

4.8 Explosion and Fire
The following are possible fire and explosion hazards that may be encountered on the job site

and fire preventive measures to take.

4.8.1 Flammable Vapors

The presence of flammable vapors can pose a potential fire and health hazard. Hazard reduction
procedures include monitoring the ambient air with an oxygen/LEL meter (combustible gas
indicator). If the LEL reading exceeds 20%, leave the site immediately and contact the fire

department.
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4.8.2 High Oxygen Levels

Atmospheres that contain a level of oxygen greater than 23% pose an extreme fire hazard (the
usual ambient oxygen level is approximately 20.5%). This hazard can be compounded by the fact
that vapors associated with this site are highly flammable. All personnel encountering
atmospheres that contain a level of oxygen greater than 23% must evacuate the site immediately
and must notify the Fire Department. If the oxygen level is less than 19.5%, do not enter the

space without level B PPE.

4.8.3 Fire Prevention

e During equipment operation, periodic vapor concentration measurements should be taken
with an explosimeter or combustimeter. If at any time the vapor concentrations exceed 20%
of the LEL, then the Site Safety Officer or designated field worker should immediately shut
down all operations.

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

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

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

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

flammable liquids.

4.9 Operational Safety Hazards

4.9.1 Heavy Machinery / Equipment

All site employees must remain aware of those site activities that involve the use of heavy
equipment and machinery. Respiratory protection and protective eyewear may be worn
frequently during site activities. This protective equipment significantly reduces peripheral

vision of the wearer. Therefore, it is essential that all employees at the site exercise extreme
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caution during operation of equipment and machinery to avoid physical injury to themselves or

others.

4.9.2 Vehicular Traffic

All employees will be required to wear a fluorescent safety vest at all times while on site. In
addition, supplemental traffic safety equipment use can be exercised when warranted by specific

task. Supplemental equipment can be items such as cones, flags, barricades, and/or caution tape.

4.10 Noise Hazards
Requirements set forth in the OSHA Hearing Conservation Regulation (OSHA 1910.95) shall be

adhered to during work on-site. Hearing protection shall be provided to the employees where
sound pressure levels exceed 85 dB. Hearing protection shall be worn where sound pressure
levels in areas and/or on equipment exceeds 90 dB. Typical drilling operations have been
monitored with a sound level meter and indicate that hearing protection is required for all

personnel while engaged in this action.

4.11 Well Installation, Development, Gauging and Bailing Hazards

Skin and eye contact with contaminated groundwater and/or soil may occur during these tasks.

Nitrile gloves and approved safety glasses must be worn.

4.12 Soil & Groundwater Sampling Hazards

Skin and eye contact with contaminated groundwater and/or soil may occur during these tasks.

Nitrile gloves and approved safety glasses must be worn.
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4.13 Sample Preservation Hazards

When hydrochloric acid is used, skin and eye contact can occur. This hazard can be reduced with
the use of Nitrile gloves and safety glasses. Safety goggles should be worn if there is a potential

for a splash hazard.

4.14 Equipment Cleaning Hazards

Skin and eye contact with methanol, “Alconox”, or other cleaning substances can occur while

decontaminating equipment. This hazard can be reduced with the use of Nitrile gloves and safety

glasses.

4.15 Heat Exposure Hazards

Since climatic changes cannot be avoided, work schedules will be adjusted to provide time
intervals for intake of juices, juice products, and water in an area free from contamination and in

quantities appropriate for fluid replacement to prevent heat stress conditions from occurring.

4.15.1 Types of Heat Stress

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

following:

4.15.1.1 Heat Rash

Result of continuous exposure to heat, humid air, and chafing clothes. Heat rash is

uncomfortable and decreases the ability to tolerate heat.

4.15.1.2 Heat Cramps

Result of the inadequate replacement of body electrolytes lost through perspiration. Signs

include severe spasms and pain in the extremities and abdomen.
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4.15.1.3 Heat Exhaustion

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

dizziness.

4.15.1.4 Heat Stroke

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

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

4.15.2 Heat Stress Prevention

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

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

C. Conduct non-emergency response activities in the early morning or evening during very
hot weather.

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

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

shifts.
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4.16 Cold Exposure Hazards

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

and/or moisture resistant outerwear is recommended to be worn.

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

from returning to their work with wet clothing.

Dehydration, or the loss of body fluids, occurs in the cold environment and may increase the
susceptibility of the worker to cold injury due to a significant change in blood flow to the
extremities. Warm sweet drinks and soups should be provided at the work site to provide caloric
intake and fluid volume. The intake of coffee should be limited because of a diuretic and

circulatory effect (Adapted from TLV's and Biological Exposure Indices 1988-1989, ACGIH).

4.17 Personnel Training

All personnel assigned to the project site should have completed an initial 40-hour Hazardous
Waste Operations and Emergency Response (HAZWOPER) training course, health and safety
training course, and a current eight-hour refresher course (as required annually after initial 40-
hour training completion). Personnel assigned to the site should also have a minimum of three

days of field experience under direct supervision of a trained, experienced person.
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4.18 Site Supervisors Training

On-site managers and supervisors directly responsible for employees engaged in hazardous
waste operations have received an additional eight hours of supervisory training. These training
requirements comply with the OSHA Hazardous Waste Operations and Emergency Response

Regulation, 29 CFR 1910.120.

The project Quality Assurance Officer (QAO) must have a minimum of a bachelor’s degree in
chemistry or natural science with a minimum of 20 hours in chemistry. The QAO must be
proficient in analytical methodology, data interpretation and validation, the development of
sampling plans, quality control procedures, and auditing techniques. Because on-site work may
be necessary, verification or completion of the 40-hour OSHA safety training course and 8-hour

refresher is required.

4.19 On-Site Training Program

The site safety supervisor will conduct an on-site training meeting for all personnel and
observers who will be involved in the various project operations before they are permitted to
participate in any site activities. Training meetings will be provided routinely for any new project
personnel. This program will cover specific health and safety equipment and protocols and
potential problems inherent to each project operation. No one will be allowed to work on the
project site in restricted areas (e.g., waste excavation / handling / processing) unless he/she has

attended a project training meeting.

The HASP will be reviewed during the meeting. Copies of the HASP will be distributed to all

attending and will be kept available for reference in the field office for the project duration.

4.20 Personal Protective Equipment

The purpose of personal protective clothing and equipment (PPE) is to shield or isolate
individuals from the chemical, physical, and biological hazards that may be encountered on-site
when engineering and other controls are not feasible or cannot provide adequate protection.

Careful selection and use of adequate PPE should protect the health of all on-site workers. No
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single combination of PPE is capable of protecting against all hazards. Therefore, PPE should be
used in conjunction with, not in place of, other protective methods, such as engineering controls

and safe work practices.

The following is a breakdown of the types of protective clothing and equipment to be used
during the site activities. Personal protective equipment is in conformance with EPA criteria for

Level B, C, and D protection.

4.21 Levels of Protection

Site Specific chemicals of Concern are Benzene, MTBE, Tetrachloroethene, Toluene, Trans 1,2
Dichloroethane, Trichloroethene, Xylene(s), and Vinyl Chloride. These chemicals are of
moderate to low hazard. Therefore, modified level D personal protective equipment will be

required at all times when on site.

The Site Safety Officer will determine whether or not a level of protection can be upgraded or
downgraded. Changes in the level of protection will be recorded in the dedicated site logbook

along with the rationale for the changes.

4.21.1 Level D Personal Protective Equipment

All initial site access and activities will be done in Level D attire. Level D protection is sufficient
under conditions where no contaminants are present or those activities that do not pose a
potential threat of unexpected inhalation of or contact with hazardous levels of any substances.
Typical Level D activities may include sediment, logging and groundwater sampling, as well as

surficial site surveys.

Level C protection equipment should be readily available at all times. Consistent with OSHA

training, prior to donning Level C, oxygen percent must be continuously monitored.

* Hard hat
» Safety glasses
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* Steel toe and shank boots
* Fluorescent vest
* Splash goggles

* Hearing protection (as appropriate)

4.21.2 Modified Level D Personal Protective Equipment

* Hard hat

* Safety glasses

* Steel toe and shank boots

* Fluorescent vest

* Nitrile "N-Dex" inner gloves

* Latex outer boots (chemical resistant)
* Splash goggles

* Polyethylene coated Tyvek suit

* Hearing protection (as appropriate)

4.21.3 Level C Personal Protective Equipment

Level C protection, as described in this plan, will be available at a minimum for those activities

that involve surface and subsurface soil (strata disturbance such as well installation, and all

subsurface media sampling activities such as split-spoon sampling and borings).

* Buddy system required at all times

* Full-face respirator with NIOSH approved OV/AG/HEPA combination cartridges (MSA GMC-

H)

* Saranex coated Tyvek Suit

* Inner Nitrile "N-Dex" gloves
* Outer Nitrile (NBR) gloves

* Steel toe and shank boots

* Outer boots (chemical resistant)
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¢ Hard hat

* Hearing protection (as appropriate)

4.21.4 Level B Personal Protective Equipment

Some activities may require Level B protection. In atmospheres potentially containing toluene
and xylenes, the protective ensemble should include chemical resistant clothing since the two

compounds have skin absorption potential.

Regional Health and Safety representatives must be on site upon start-up of any project
requiring level B protection. This should be understood to include subcontractors conducting

Level B activity.

* Buddy system required at all times
* Supplied air respirator or SCBA

* Saranex coated Tyvek Suit

* Inner Nitrile "N-Dex" gloves

* QOuter Nitrile (NBR) gloves

* Steel toe and shank boots

* Outer boots (chemical resistant)

* Hard hat

* Hearing protection (as appropriate)

4.22 Personal Use Factors and Equipment Limitations

Prohibitive or precautionary measures should be taken as necessary to prevent workers from

Jeopardizing safety during equipment use.

All respiratory protective equipment used will be approved by NIOSH/MSHA. Respirator
cartridges will be changed once per day at a minimum. This can be accomplished at the end of
the workday during respirator decontamination. If odor breakthrough is detected while wearing
the respirator or if breathing becomes difficult, change cartridges immediately.
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When utilizing protective garments such as Tyvek suits, gloves, and booties, all seams between

protective items will be sealed with duct tape.

Contact with contaminated surfaces, or surfaces suspected of being contaminated, should be
avoided. This includes walking through, kneeling in, or placing equipment in puddles, mud,

discolored surfaces, or on drums and other containers.

Eating, smoking, drinking, and/or the application of cosmetics in the immediate work area is

prohibited. Ingestion of contaminants or absorption of contaminants into the skin may occur.

The use of contact lenses on the job site is strongly advised against. Contact lenses may trap
contaminants and/or particulate between the lens and eye, causing irritation. However, when
glasses are not available, contact lenses are preferred over faulty vision. When contact lenses are
worn, safety glasses and/or goggles must be worn at all times while on the job site. Wearing
contact lenses with a respirator in a contaminated atmosphere is prohibited under 29 CFR

§1910.134(e)(5)(iii).

4.23 Medical Surveillance Requirements

A baseline physical examination should be conducted on all employees before they are permitted
to engage in sampling, cleanup, and remedial action work. A complete medical survey should be
completed on each employee upon start of employment. Yearly re-examination should be
performed to update information on employee health status. Additional re-evaluation will be
considered in the event of a chemical overexposure. These medical surveillance requirements

shall comply with OSHA regulations as defined in 29 CFR 1910.120.
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4.24 Periodic Monitoring

4.24.1 Heat Stress Monitoring

Heat stress may occur even in moderate temperatures and may present heat rash, heat cramps,

heat exhaustion, and/or heat stroke.

Monitoring procedures should be implemented to prevent heat stress arising from environmental

conditions, use of PPE, and/or intensity of workload.

For temperatures above 70 °F, the following regime shall be followed for workers wearing

permeable coveralls:

Adjusted Temperature Normal Ensemble Impermeable Ensemble
90 °F or above After 45 min. of work After 15 min. of work
87.5 to 90 °F After 60 min. of work After 30 min. of work
82.5t0 87.5 °F After 90 min. of work After 60 min. of work
77.5 to 82.5 °F After 120 min. of work After 90 min. of work
72.5t077.5 °F After 150 min. of work After 120 min. of work

Workers wearing semi-permeable or impermeable encapsulating protective clothing should be
monitored for heart rate and temperature when the temperature in the work area is above 70 °F.

In order to monitor the worker, measure:

A.  Heart rate - Count the radial pulse during a 30-second period as early as possible in the rest
period. If the heart rate exceeds 110 beats per minute at the beginning of the rest period,
shorten the next work cycle by one-third.

B. Oral temperature - Use a clinical thermometer or similar device to measure the oral
temperature at the end of the work period (before drinking). If oral temperature exceeds

99.6 °F, shorten the next work cycle by one-third.
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Do not permit a worker to wear a semi-permeable or impermeable garment if the core body

temperature exceeds 100.6 °F.

Workers shall not be required to continue working if they feel any of the symptoms of heat
stress. Rest periods should be a minimum of 15 minutes. Length of rest period should be

extended as appropriate or as recommended by the Site Safety Officer or alternate.

4.25 Frequency and Types of Air Monitoring / Sampling

During drilling, excavation, and sampling, the air in work areas will be sampled periodically for
the presence of contaminants. Levels of organic vapors in the ambient air will be monitored
during the fieldwork to ensure that appropriate levels of respiratory protection are employed at

all times.

Site Specific chemicals of Concern are Benzene, Tetrachloroethene, Toluene, Trans 1,2
Dichloroethane, Trichloroethene, Xylene(s), and Vinyl Chloride. These chemicals are of

moderate to low hazard.

4.25.1 Volatile Organic Compounds

A member of the field investigation team will use a real-time, organic vapor instrument to
monitor the concentration of volatile organic compounds (VOCs) in the air in the work areas,
and will determine when changes in levels of respiratory protection required are necessary. No
changes in the levels of respiratory protection specified above will be made without the approval

of the site safety supervisor and the project team leader.

4.25.2 Detection Equipment
During the investigation of the project site, the site workers will use a photoionization detector
(PID) to monitor levels of organic vapor in the air and verify that they are within the safety

guidelines established by the preliminary assessment of the risks associated with site
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investigations. The measured readings will be recorded in a vapor-monitoring sheet (See
Appendix F). The following information will be recorded in the field notebook:

e Instrument type

e Control settings

e Reading locations

¢ Atmospheric conditions

All air monitoring results should be logged in the Site Safety Log.

4.25.2.1 Ionization Detector Response

Flame Ionization Detector (FID)
Concentrations (in ppm) Level of PPE Required
0.0t0 5.0 Level D
5.0t0250.0 Level C
250.0 to 750.0 Level B
Above 750.0 Immediately withdraw from the area

4.26 Site Control Measures

Site personnel will employ the buddy system when working under certain circumstances, such as
enclosed spacing. Under the buddy system, each site worker is responsible for monitoring the
well being of another worker. No one will work alone when the buddy system is implemented.

At no time will fewer than two employees be present at the site if activities are underway.

4.27 Site Communications Plan

Mobile telephone and/or two-way radios will be used to communicate between the work parties
on the site. The following standard hand signals will be used in case of failure of radio

communication:
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Hands on top of head: Need assistance
Thumbs up: OK, I am alright, I understand
Thumbs down: No, Negative

Personnel in the Contaminated Zone should remain in constant radio communication or within
sight of the project team leader. Any failure of radio communication will require the team leader

to evaluate whether personnel should leave the zone.

4.28 Work Zone Definition

Work and support areas shall be established based on ambient air data and proposed work sites.
They shall be established in order to contain contamination within the smallest areas possible and
shall ensure that each employee has the proper PPE for the area or zone in which work is to be

performed.

4.28.1 Exclusion Zone (EZ)
[t is within this zone that the work activities are performed. No one shall enter this zone unless

the appropriate PPE is donned.

4.28.2 Contaminant Reduction Zone (CRZ)

It is within this zone that the decontamination process is undertaken. Personnel and their
equipment must be adequately decontaminated before leaving this zone for the support zone.

This zone will be set up between the EZ and a well-ventilated open area.

4.28.3 Support Zone (SZ)

The support zone is considered to be uncontaminated; as such, protective clothing and equipment
are not required but should be available for use in emergencies. All equipment and materials are
stored and maintained within this zone. Protective clothing is put on in the SZ before entering the

CRZ. The SZ will be established in a safe environment.
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4.29 Safe Work Practices

4.29.1 Safety Practices / Standing Orders

The following are important safety precautions that will be enforced during work activities.

l.

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the
probability of hand-to-mouth transfer and ingestion of material is prohibited in any area
designated as contaminated.

Hands and face must be thoroughly washed upon leaving the work area and before
eating, drinking, or any other activity.

Whenever decontamination procedures for outer garments are in effect, the entire body
should be thoroughly washed as soon as possible after the protective garments are
removed.

No excessive facial hair that interferes with the effectiveness of a respirator will be
permitted on personnel required to wear respiratory protection equipment. The
respirator must seal against the face so that the wearer receives air only through the air
purifying cartridges attached to the respirator. Fit testing shall be performed prior to
respirator use to ensure the wearer obtains a proper seal.

Contact with potentially contaminated surfaces should be avoided whenever possible.
One should not walk through puddles; kneel on the ground; lean, sit, or place
equipment on drums, containers, vehicles, or the ground.

Medicine and alcohol can potentate the effect from exposure to certain compounds.
Prescribed drugs and alcoholic beverages should not be consumed by personnel
involved in the project.

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

Work areas for various operational activities should be established.

Procedures for leaving the work area must be planned and implemented prior to going
to the site. Work areas and decontamination procedures must be established on the

basis of prevailing site conditions.
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10. Respirators will be issued for the exclusive use of one worker and will be cleaned and
disinfected after each use.

11. Safety gloves and boots shall be taped to the disposable, chemical-protective suits as
necessary.

12. All unsafe equipment left unattended will be identified by a "DANGER, DO NOT
OPERATE" tag.

I3. Noise mufflers or earplugs may be required for all site personnel working around heavy
equipment. This requirement will be at the discretion of the Site Safety Officer.
Disposable, form-fitting plugs are preferred.

14. Cartridges for air-purifying respirators in use will be changed daily at a minimum.

4.30 Decontamination Plan

Personnel involved in work activities at the site may be exposed to compounds in a number of
ways, despite the most stringent protective procedures. Site personnel may come in contact with
vapors, gases, mists, or particulates in the air, or other site media while performing site duties.
Use of monitoring instruments and site equipment can also result in exposure and transmittal of

hazardous substances.

In general, decontamination involves scrubbing with a detergent water solution followed by
clean water rinses. All disposable items shall be disposed of in a dry container. Certain parts of
contaminated respirators, such as harness assemblies and leather or cloth components, are
difficult to decontaminate. If grossly contaminated, they may have to be discarded. Rubber
components can be soaked in detergent and water and scrubbed with a brush. In addition to being
contaminated, all respirators, non-disposable protective clothing, and other personal articles must
be sanitized or replaced before they can be used again if they become soiled from exhalation,
body oils, and perspiration. The manufacturer's instructions should be followed in sanitizing the

respirator masks.

The Site Safety Officer will be responsible for the proper maintenance, decontamination, and

sanitizing of all respirator equipment.
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The decontamination zone layout and procedures should match the prescribed levels of personal

protection.

The following procedures have been established to provide site personnel with minimum
guidelines for proper decontamination. Personnel leaving the point of operations designated as
the EZ must follow these minimum procedures. The decontamination process shall take place at

a reasonable distance away from any area of potential contamination.

4.31 Minimum Decontamination Procedure

Personnel leaving the point of operations should wash outer gloves and boots. At a minimum, the
outer boots shall be removed first and stored in an appropriate area or disposed of properly.
Outer boots must be properly washed where gross contamination is evident. Personnel shall then
remove and dispose of the Tyvek suits. Personnel should remove the Tyvek suits so that the
inner clothing does not come in contact with any contaminated surfaces. After Tyvek removal,
personnel shall remove and discard outer Nitrile gloves. Personnel shall then remove the
respirator, where applicable. Respirators shall be disinfected between uses with towelettes or
other sanitary methods. Potable water, at a minimum, will be present so that site personnel can

thoroughly wash hands and face after leaving the point of operations.

Portable wash stations shall be utilized for easy and efficient access. The wash station shall
consist of a potable water supply, hand soap, and clean towels. Portable sprayer units filled with
Alconox solution and potable water should also be available to wash and rinse off grossly
contaminated boots, gloves, and equipment. The Site Safety Officer will monitor
decontamination procedures to ensure their effectiveness. Modifications of the decontamination

procedure may be necessary as determined by the Site Safety Officer's observations.

4.32 Standard Decontamination Procedure

The following decontamination procedures should be implemented during site operations for the

appropriate level of protection.
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4.32.] Level B

Segregated

equipment drop

Deposit equipment (tools, sampling devices, notes, monitoring

instruments, radios, etc.) used on the site onto plastic drop cloths.

Boot covers and

glove wash

Outer boots and outer gloves should be scrubbed with a

decontamination solution of detergent and water or replaced.

Rinse off boot covers

and gloves

Decontamination solution should be rinsed off boot covers and
gloves using generous amounts of water. Repeat as many times

as necessary.

Tape removal

Remove tape from around boots and gloves and place into

container with plastic liner.

(Boot cover removal

Remove disposable boot covers and place into container with

plastic liner.

Outer glove removal

Remove outer gloves and deposit in container with plastic liner.

Suit / safety boot Completely wash splash suit, SCBA, gloves, and safety boots.

wash Care should be exercised that no water is allowed into the SCBA
regulator. It is suggested that the SCBA regulator be wrapped in
plastic.

Suit / safety boot Thoroughly rinse off all decontamination solution from

rinse protective clothing.

Tank or canister

changes

This is the last step in the decontamination procedure for those
workers wishing to change air tanks and return to the EZ. The
worker's air tank or cartridge is exchanged, new outer glove and

boot covers are donned, and joints taped.

Removal of safety

Remove safety boots and deposit in container with a plastic liner.

boots
SCBA backpack Without removing the face piece, the SCBA backpack should be
removal removed and placed on a table. The face piece should then be

disconnected from the remaining SCBA unit and then proceed to
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the next station.

Splash suit removal | With care, remove the splash suit. The exterior of the splash suit

should not come in contact with any inner layers of clothing.

Inner glove wash The inner gloves should be washed with a mild decontamination

solution (detergent / water).

Inner glove rinse Generously rinse the inner gloves with water.

Face piece removal | Without touching the face with gloves, remove the face piece.
The face piece should be deposited into a container that has a

plastic liner.

Inner glove removal | Remove the inner glove and deposit into a container that has a

plastic liner.

Field wash Wash hands and face thoroughly. If highly toxic, skin corrosive,
or skin absorbent materials are known or suspected to be present,

a shower should be taken.

4.32.2 Level C and Level D

The decontamination procedure for Level C and Level D personal protection will employ

applicable steps detailed in the Level B decontamination process.

4.33 Sampling Equipment and Sample Container Decontamination

All non-disposable sampling equipment will be decontaminated with an Alconox / water solution
followed by a clean water rinse. As an added precaution against cross-contamination, all non-
disposable sampling equipment will be rinsed with distilled water. All disposable sampling

equipment will be properly disposed of in dry containers.

Before leaving the site, all sample containers will be thoroughly decontaminated using a
detergent and water solution followed by a clean water rinse. The decontamination procedure
should include a complete scrubbing of the container's surface to remove possible contamination.

Care must be exercised to prevent damage to sample container identification labels.
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4.34 Emergency Response / Contingency Plan

In order to properly prepare for emergencies, personal protective equipment (PPE) will be worn
by site workers, and first aid equipment will be kept at the site. Material Safety Data Sheets

(MSDS) will be maintained for all contaminants that workers may be exposed to.

4.35 Contact Information

In the event of an accident or emergency situation, emergency procedures will be executed. Said
procedures can and will be executed by the first person to observe an accident or emergency
situation. The Project Field Manager will be notified about the situation immediately after

emergency procedures are implemented.

4.35.1 Emergency Contacts

Emergency: 911

Ambulance: 516-572-6655 Nassau County Medical Center

Hospital: 516-572-0123 Nassau County Medical Center

Local Police Precinct: 516-573-5275 Westbury Police Dept.

State Police: 516-756-3300 New York State Police
Department

Fire Department: 516-921-0000 Westbury Fire Dept.

Chemtrec: 800-424-9300

Poison Control Center: 800-336-6997

National Response Center: 800-424-8802

US EPA (24-hour hotline): 800-424-9346

Directions to Nearest Hospital From Project Site:

Take New York Avenue south and turn left onto Old Country Road. Continue east and

turn right onto Carman Ave. Travel approximately two miles south on Carman Ave. and

the hospital will be on the left immediately after the Nassau County Jail.
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4.35.2 Utility Emergencies / Initiating Subsurface Investigation Work

Impact Environmental Consulting, Inc. (“Impact”) representatives are responsible for contacting

appropriate agencies prior to conducting on-site activities when applicable.

Gas Company: 718-643-4050 Brooklyn Union Gas
Telephone Company: 516-661-6000 Bell Atlantic
Electric Company: 516-222-7700 Marketspan

4.36 Contingency / Evacuation Plan

It may be possible that a site emergency could necessitate the evacuation of all personnel from
the site. If such a situation develops, an audible alarm shall be given for site evacuation
(consisting of an air horn). Personnel shall evacuate the site in a calm and controlled fashion and
regroup at a predetermined location. The route of evacuation will be dependent on wind

direction, severity, type of incident, etc.

The site must not be re-entered until back-up help, monitoring equipment, and/or personal

protective equipment are on hand and the appropriate regulatory agencies have been notified.

4.37 Emergency Medical Treatment Procedures

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

safety supervisor will complete an accident report for all incidents (Appendix B).
Some injuries, such as severe lacerations or burns, may require immediate treatment. Unless

required due to immediate danger, seriously injured persons should not be moved without

direction from attending medical personnel.

4.37.1 Standard Procedures for Injury
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1. Notify the Site Safety Officer, Project Manager, and the Regional Safety Director of all

accidents, incidents, and near emergency situations.

2. If the injury is minor, trained personnel should proceed to administer appropriate first aid.

3. Telephone for ambulance/medical assistance if necessary. Whenever possible, notify the

receiving hospital of the nature of physical injury or chemical overexposure. If no phone is

available, transport the person to the nearest hospital.

4. When transporting an injured person to a hospital, bring this Health and Safety Plan with the

attached MSDS to assist medical personnel with diagnosis and treatment.

4.37.2 Chemical Overexposure

In all cases of chemical overexposure, follow standard procedures as outlined below for poison

management, first aid, and, if applicable, cardiopulmonary resuscitation. Different routes of

exposure and their respective first aid/poison management procedures are outlined below.

Ingestion

Do not induce vomiting unless prompted by a health

professional. Transport person to nearest hospital immediately.

Inhalation /

Confined Space

Do not enter a confined space to rescue someone who has been
overcome unless properly equipped and a standby person

present.

Inhalation / Other

Move the person from the contaminated environment. Initiate
CPR if necessary. Call or have someone call for medical
assistance. Refer to MSDS for additional specific information. If
necessary, transport the victim to the nearest hospital as soon as

possible.

Skin Contact / Non-

Wash off skin with a large amount of water immediately.

Caustic Remove any affected clothing and rewash skin using soap, if
Final IRM Work Plan April 2002
36 Sylvester Street Site Page 55



Contaminant available. Transport person to a medical facility if necessary.
(Petroleum,

Gasoline, etc.)

Skin Contact / Wash off skin with a large amount of water immediately.
Corrosive Remove any affected clothing and rewash skin with water.
Contaminant (Acids, | Transport person to a medical facility if necessary.
Hydrogen Peroxide,

etc.)

Eyes Hold eyelids open and rinse the eyes immediately with large
amounts of water for 15 minutes. Never permit the eyes to be

rubbed. Transport person to a medical facility as soon as

possible.

4.38 First Aid for Injuries Incurred During Field Work

A first aid kit and an emergency eyewash will be available on-site. Field crews, when performing

field operations, will carry portable first aid kits that include emergency eye wash stations.

4.38.1 First Aid Equipment List

The first aid kit(s) kept at the site will consist of a weatherproof container with individually

sealed packages for each type of item.

The kit will include at least the following items:
e Gauze roller bandages, 1-inch and 2-inch

e Gauze compress bandages, 4-inch

e Gauze pads, 2-inch

e Adhesive tape, 1-inch

e Bandage, 1-inch

e Butterfly bandages

e Triangular bandages, 40-inch
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Ampules of ammonia inhalants
Antiseptic applicators or swabs
Burn dressing and sterilized towels
Surgical scissors

Eye dressing

Portable emergency eye wash
Emergency oxygen supply
Alcohol

Hydrogen peroxide

Clinical grade thermometer

Tourniquet

4.38.2 Other Emergency Equipment

One portable fire extinguisher with a rating (ratio) of 20-pound A/B/C and one portable fire
extinguisher with a rating of 2A will be conspicuously and centrally located between the
restricted and non-restricted zones. In addition, similar extinguishers of the same size and class
will be located in the site office trailer so that maximum travel distance to the nearest unit shall
not exceed 50 feet. Portable extinguishers will be properly tagged with inspection dates and
maintained in accordance with standard maintenance procedures for portable fire extinguishers.

Field personnel will be trained in fire extinguisher use before field operations begin.

An emergency at any part of the site, such as fire or chemical release, might require that some
appropriately trained site workers direct traffic on or near the site.

The following safety equipment to be used for traffic should be kept readily available on site in

the field office:

reflective/fluorescent vests

flares

traffic cones (and flags, or the equivalent, as needed)

hazard tape (barricades as needed)
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e working flashlights

4.39 Record of Injuries Incurred On-Site

4.39.1 Occupational Injuries and lllnesses Form (OSHA 200)

All occupational injuries and illnesses that are required to be recorded under the Occupational
Safety and Health Act will be registered on OSHA Form 200 (see Appendix C). The site safety
supervisor will record occupational injuries and illnesses within 48 hours of occurrence, as

required by statute.

4.39.2 Employer’s First Report of Injury
The site safety supervisor for all accidents involving work injury at the site will complete this
form (Appendix D). Follow-up procedures will include investigation of each accident or near

miss by the safety supervisor to assure that no similar accidents occur in the future.

4.40 Confined Space Entry Procedures

Excavation pits, storage tanks, soil trenches, subsurface vaults, basements, and sheds are
examples of confined spaces. Confined spaces can be identified as an area having one of the

following characteristics:

e Limited access and egress
e Unfavorable for natural ventilation

e Not designed for continuous human occupancy

Organic and/or combustible vapors may be trapped in confined spaces, resulting in lack of
oxygen (anoxia) and/or overexposure to vapors. When site work takes place in a confined space,
the air must be monitored for oxygen level, flammable vapors, and toxic vapors. The following

air monitoring procedures must be followed before entering a confined space.

Final IRM Work Plan April 2002
36 Sylvester Street Site Page 58



4.41 Oxygen Level

Monitor for percent oxygen with an oxygen/LEL meter (e.g., CGI) to ensure an oxygen level
between 19.5 and 23%. Because of the high vapor density of the contaminants associated with
this site, there is a high probability that vapors in the enclosed spaces or vaults will replace any
oxygen that is present, even if the space is open to the air. Therefore, oxygen level monitoring
will be done at the top, middle, and bottom of the enclosed space to determine if there is a
minimum acceptable oxygen level of 19.5% prior to entry. The oxygen/LEL meter is factory-set
to sound an alarm at levels less than 19.5% oxygen. If oxygen is less than 19.5% or greater than

23%, do not enter the space.

4.42 Explosive Vapors

Monitor the percentage of the Lower Explosive Limit (LEL) with an oxygen/LEL meter to
determine whether vapor concentrations within the confined space are within the flammable
range. If LEL readings exceed 10%, personnel should exercise extreme caution, use non-
sparking tools, and utilize ventilation engineering controls to reduce LEL levels. The
oxygen/LEL meter is factory set to sound an alarm at levels greater than 20% LEL. If LEL
readings exceed 20%, personnel MUST leave the site immediately and contact the project

manager.

4.43 Toxic Vapors
Monitor for toxic vapors with a photo ionization detector (PID) to determine whether toxic
vapors within the confined space exceed the action levels. PID readings will be taken at the top,

middle, and bottom of a vault, shed, or other confined space to determine vapor levels.

4.44 Summary

Do not enter the confined space unless:
» The oxygen concentration is between 19.5 and 23%;
e The LEL is less than 20%; and

* FID readings are less than 250 ppm (a respirator must be worn if the readings exceed 5 ppm)
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Tetrachloroethylene
22900

*%x+ SECTION 1 - CHEMICAL PRODUCT AND COMEANY IDENTIFICATION *w*++*

MSDS Name: Tetrachlcrxoethylene
Catalog Numbers:
€182 20, C182 4, C182-20, Cl82-4, C1B220, (1824, 04536 4, 04586-4, 0435364

Synonyms :
Ethylene tetrachloride; Tetrachlorethylene; Perchlorcethylene;
Perchlorechylene
Company Identification: Fisher Scientific
1 Reagent Lane
Fairlawn, NJ 07410
For information, call: 201-796-7100
Emergency NumbeI: 201-7396-7100
For CHEMTREC assigtance, call: 800-424-9300
For Internaticnal CHEMTREC asgsistance, call: 703-527-3887

*4%x SECTION 2 -~ COMPOSITION, INFORMATICN ON INGREDIENTS **xx

Hazard Symbols: XN N
Rigk Phrases: 40 51/53

**+kx SECTION 3 - HAZARDS IDENTIFICATION ***«

EMERGENCY QVERVIEW
Appearance: clear, colorless.
Caution! Irritant. May cause central nervous system depressian. May
cause respiratory and digestive tract irrizaticn. May cause liver
and kidney damage. May cause severe eye and skin irritation with
possible burns., May cause reproductive and feral effects. May cause
cancer based on animal studies.
Target Organs: Kidneys, central nervous system, liver.

Potential Health Effects
Eye:
Contact with eyes may cause severe irritation, and posaible eye
buxns. .
Skin:
May cause severe irritation and possible burns.
Ingestion:
May causge central nervous system depression, kidney damage, and
liver damage. Symptoms may include: headache, excitement, fatigue,
nausea, vomiting, stupor, and coma. May cause gastrointestinal
irritation with nausea, veomiting and diarzkea.

Inhalation:
Inhalation of vapor may cause respiratory tract irritation. May

cause central nervous gystem effects including vertigo, amnxiety,
depression, muscle incocxrdination, and emoticnal instability,

Chronic:
Pogsible cancer nazard based on tests with laboratory animals.

Prolonged or repeated skin comntact may cause defatting and
dermatitis. May cause regpiratory tract cancer. May cause adverse
nervous gystem effects including muscle tremcrs and Ilnccordimation.
May cause liver and kidney damage. May causge reproductive and fetal

effects.

*#%%* SECTICN 4 - FIRST AID MEASURES »**+

http://www fishersci.ca/msds.nsf/eView /86 ASDAF8COAIB214852566F 1000DC1AF
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Eyes:
Flush eyes with plenty of water for az least 15 minutes,
occasionally lifting the upper and lowezr eyelids. Get medical aid.

Skin:
Get medical ald if irrxitation develops or persists. Wash clothing
before reuse. Flush skin with plenty of scap and water.

Ingestion:
If victim is conacious and alert, give 2-4 cupfuls of milk or water.
Never give anything by mouth tc an unconscious person. Get medical
aid.

Inhalation: .
Remeve from exposure to f£resh air immediately. If not breathing,
give artificial respiratioen. If breatihing is difficult, give oxygen.
Get medical aid.

Notes to Physician:
Treat symptomatically and

**%x* QECTICN 5 - FIRE PIGHTING MEASURES ***+

General Information:
Ag in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSE (approved or equivalent), and full
protective gear. Containers may explede in the heat of a fire.
Vapcrs may be heavier than air. They can spread along the grouzd and
collect in low oxr confined areas.

Extinguishing Media:
Subsrance is noncombustible; use agent most appropriate to
extinguish surrounding fire. For small fires, use dry chemical,
carbon dieoxide, or water aspray. For large fires, use dry chemical,
carbeon dioxide, alcchol-resistant foam, ox water spray. Coccl
containers with flooding quantities of water until well aftex £i
out..

***x SECTION 6 - ACCIDENTAL RELEAST MEASURES ****

General Information: Use proper personal prcotective eguipment as indizated
in Secticn §.

Spills/Leaks:
Absorbh spill with inert material, (e.g., dry sand or earth), then
place into a chemical waste ccocntainex. Aveid runoff into storm
sewersg and ditches whica lead to watarways. Clean up spills
immediately, cbserving precautions in the Protective Egquipment
section., Flush down the spill with a large amount of water. Remave
all sources of ignition. Use a spark-proof tool. Provide ventilation.

*wkk GECTION 7 - HANDLING and STORAGE **x#*

Handling: .
Wash thoroughly after handling. Remove contaminated clothing and
wash before reuse. Use with adequate ventilarion. Do not reuse this
container, Avoid breathing vapors from heated material. Aveid centact
with skin and eyes. Keep container tightly closed. Keep away from
flames and other sources of high temperatures that may cause material
tg form vapors or mists.

Storage:
Keep away frem heat and flame. Store in a cocol, dry place. Keep
containers tightly closed.

****x SECTION 8 - EXPOSURE CONTROLE, PERSONAL PRCTECTION *7xx
Engineering Controlas:

Use process enclosure, local exhaust ventilation, or othex

engineering controls to contxol airborne levels helow recommended

expogure limits.

Exposure Limits

2/25/01



| Chemical Name

QSHA Vacated PELs:

NIOSH

|NTOSH Potenrial
Cccupational

Appendix A;
minimize
| workplace odo r
| exposure
concentrations
limit number of
workexs exposed
Potential NICSH
lcarcinogen.

Tetrachlorcethylene:
25 ppm TWA; 170 mg/m3 TWA

Personal Prcotective Eguipment

Eyes:

- Carcinogen - see

|0sEA -~ Final PELs]|
| 2mmm e |
|100 gpm TWA; C |
1200 ppm; C 200
| ppm

Wear appropriate protective ayeglasses or chemical
safety gocgles as described by OSHEA's eye and face
protection regulaticns in 29 CFR 1310.132 orxr Eurcpean
Standard ENI1SS.

Skin:

Wear appropriate protective glcves to prevent skin
exposure.

Clothing:

Wear appropriate protective clothing to presvent skin
exposure.

Respirators:

A respiratory protection program that meets OSHA's 29
CFR §1910.134 and ANSI 288.2 rsguirements or European
Standard EN 149 must Le followed whenever workplace

conditions warrant a respirater's use.

w**+ SECTION S

Physical Starte:

Appearance:

Oderx;

PH:

Vapor Pressure:

Vapor Dengity:

Evaporation Rate:

Viscosity:

Boiling Peoint:

Freezing/Melting Point:

Autoignition Temperature:

Flash Point:

NFPA Rating:

Explogion Limits, Lowex:
Upper:

Decomposition Temperature:

Solubility:

Specific Gravity/Density:

Maolecular Formula:

Molecular Weight:

***x* SECTION 10

Chemical Stability:

- DHYSICAL AND CHEMICAL PRCPERTIZS ***x

Liquid

cleax, colorless
aweetish odor
Not available.
15.8 mm Hg

5.2

9 (ether=100)
0.89 mPa 8 20 4
121 deg C

-22.3 deg C

Not applicable.
Not applicable.
(est.) Health:
Not available.

Not availacle.

150 deg C

Nearly insocluble in water.
1.623

C2Cl4

165.812

Stable under normal temperatures and pressures.

Conditions to Avoid:

hittp://www fishersci.ca/msds.nsf/eView 1/86A9DAFZCOAIB214852566F 1000DC1AF
|

|
\

2; Flammability:

0; Reactivity: ©

- STABILITY AND REACTIVITY »x#*
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i

Incompatible materials, excess heat.
Incompatibilities with Other Materials:

Strong bases, metals, liquid oxygen, dinitrogen tetroxide.
Hazardous Decomposition Products:

Hydrogen chloride, phosgene, carbon monoxide, carben dioxide.
Hazardous Polymerization: Will not occur.

*¥*xx SECTION 11 - TOXICOLOGICAL INFORMATION ****

RTECSH:
CAS# 127-218-4: KX3850000
LDSG/LC50:
CAS# 127-18-4: Inhalation, mouse: LCS0 =5200 ppm/4H; Inhalation,

rat: LCS0 =34200 mg/m3/8E; Oral, mouse: LDSO = 8100 wg/kg; Oral, rat:

LDSO = 2629 mg/kg.

Carcinogenicity:
Tetrachlorcethylene -
ACGIH: A3 - animal carcincgen

California: carcinogen; initial date 4/1/83
NIOSHE: occupaticonal carcinogen
NTP: Suspect carcinsogen
08HA: Possible Select carcinogen
IARC: Group 2A carcinogen
Epidemiology:
Epidemiologic studies have given inccnsistent results. Studies have
shown that tetrachlorcethylene has nct caused cancer in exposed
workers. The studies have serious weaknesses such as mixed exposures.
In tests with rats and wice, it appeared that tissue destruction or
percxisome proliferation rather than genetic mechanisms wers the
cause of the observed increases in normally occurring cancers. Tha
oral mouse TDLo that was tumorigenic was 195 gw/kg/SOW-I.
Teratogenicity:
Has caused musculoskeletal abnormalities. Has caused morphological
transformation at a dose of 97wol/L in a study using rat embrycs.
Repreoductive Effects:
Has caused behavioral, biochemical, and metabolic effects on newkorm
rats when the mother was exposed to the TCLo of 900 ppm/7H at 7-12
days after conception, A dose of 300 ppw/7H 6-15 days after
conception caused post-implantation mextality.
Neurotoxicity:
No information available.
Mutagenicity:
Not mutagenic in Escherichia celi. No mutagenic effects wexe seen in
rat liver after exposure at 200 ppm for 10 weeks. No chromosome
changes were seen in the bone marrow cells of exposed mice.
Other Studies:
A cage of 'obstructive jaundice' in a 6é-week old infant has heen
attribuced to tetrachloroethylene in breast milk,

*¥xx* SECTION 12 - ECOLOGICAL INFORMATION ##**+

Ecotoxicity:
Fish: Rainbow trout: LCS0 = 5.28 mg/L; 96 Hr.; Static Cemdition, 12
degrees (Fish: Fathead Minnow: LCSO = 18.4 mg/L; 96 Hr.; Flow-through
conditionFish: Bluegill/Sunfish: LCS0 = 12.9 mg/L; 96 Hr.; Static
ConditionBacteria: Phytobacterium phosphoreum: ECE0 = 120.0 mg/L; 30
minutes; Microtox test

*#+#% SECTION 13 ~ DISPOSAL CCNSIDERATIONS *xv»

Chemical waste generators must determine whether a discavded chemical i3 classif
as a hazardous waste.
US EPA guidelines for the classification determinaticn are listed in 40 CFR Part
Additionally, waste generators must consult state and local hazardous waste regqu
ensure complete and accurate classgification.
RCRA P-Series: None listed.

. RCRA U-Seriez: CAS# 127-18-4: waste number U210.

Http://www fishersci.ca/msds.nsfie View 1/86 AODAF8C0OA9B214852566F 1000DCIAF
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*wxx SECTION 14 ~ TRANSPORT INFORMATION **#*%*

Us DOT
Shipping Name: TETRACHLORCETHYLENE
Hazard Class: 6.1
UN Numbexr; UN1897
Packing Group: IIX
Canadian TDG
Shipping Name: TEZTRACELORCETHYLENE
Hazard Class: §.1
UN Number: UN1Z$37

**x% SECTION 15 - REGULATCRY INFORMATION **w~*

US FEDERAL
T3CA
CAS# 127-18-4 is listed on the TSCA inventory.
Health & Safety Reporting List :

CAS# 127-18-4: Effective Date: June 1, 1987; Sunset Date:; June 1, 1337

Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule,

Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule -
None of the chemicals in this matexial have a SNUR under TSCA.
SARA
Section 302 (RQ)
CAS# 127-18-4: final RQ = 100 pounds (4%5.4 kg)
Section 302 (TPQ)
Nene of the chemicals in this product have a TPQ.
SARA Codes
CAS # 127-18-4: acute.
Section 1313
This material contains Tetrachlorcethylene (CAS# 127-18-4, 93
0%) ,which is subject to the freporting reguirements of Section 313 of
SARA Title III and 40 CFR Parxrt 372.
Clean Air Act:
CAS# 127-18-4 is listed as a hazardous air pecllutant (HAP).
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Czcne depletcrs.
Clean Water Act:
None of the chemicals in this product are listed as Hazardous

Substances under the CWA.
CAS# 127-18-4 is listed as a Priority Pollutant under the Clean Water

Act.
CAS# 127-18-4 ia listed as a Toxic Pollutant under the Clean Watexr
Act.
QSHA:
None of the chemicals in this product are considered highly hazardous
by OSHA.
STATE

Tetrachloxoethylene can be found on the following state right to know
lista: California, New Jersey, Florida, Pemmsylvania, Minnescta,
Massachusetts,

The following statement (3} is(are) made in crder to comply with

the California Safe Drinking Water Acz:
WARNING: This product containg Tetrachloroethylene, a chemical known

to the state of California to cause cancer.
California No Significant Risk Level:
CAS# 127-18-4: no significant risgk level = 14 ug/day
Buropean/International Regulations
‘ European Labeling in Accordance with EC Directives
i Hazard Symbeols: XN N

i Rigk Phrases:
' R 40 Possible risks of ixreversible effects.

\ R 51/83 Toxic to aguatic organisms; may cause

http://www . fishersci.ca/msds.nsf/eView l/86 ASDAFBCOAIB214852566F LOOODC I AR
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long-term adverse effects in the aquatic environment.
Safety Phrases:
S 23 Do not inhale gas/fumes/vapour/spray.
S 36/37 Wear suitable protective clothing and
glovas.
S 61 Avoid release to the environment., Refer to
special instructions/Safery data sheets.
WGK (Water Danger/Protection)
CAS# 127-18-4: 3
United Kingdom Occupational Exposure Limits
CAS# 127-18-4: OES-United Kingdom, TWA SO ppm TWA; 345 mg/m3 TWA
CAS# 127-18-¢: OES-United Kingdom, STEL 100 ppm STEL; 6389 mg/m3 STEL
Canada
CAS# 127-18-4 is listed on Canada's DSL/NDSL List.
Thig product has a WHMIS classification of D1B, D2A.
CAS# 127-18-4 is not listed on Canada's Ingredient Disclosure List.
Exposurea Limits
CAS# 127-18-4: OEL-ARAB Republic of Egypt:TWA £ ppm (35 mg/m3) ;Skin
OEL-AUSTRALIA:TWA 50 ppm (335 mg/m3);STEL 150 ppm; CAR
OEL-BELGIUM:TWA 50 ppm (339 wg/m3);STEL 200 ppm (1368 mg/m3)
CEL-CZECHOSLOVAKIA:TWA 250 mg/m3;5TEL 1250 mg/m3
OEL-DENMARK:TWA 30 ppm (200 mg/m3) ;Skin
OEL-FINLAND:TWA 50 ppm (335 mg/m3);STEL 75 ppm (520 mg/m3);Skin
OEL-FRANCE:TWA S0 ppm (335 mg/m3) '
QEL-GERMANY:TWA 50 ppm (345 mg/m3) ;Carcinogen
OEL-HUNGARY:STEL 50 mg/m3;Skin;Carcincgen
OEL-JAPAN:TWA 50 ppm (340 mg/m3l)
OEL-THE NETHERLANDS:TWA 35 ppm (240 wmg/m3);Skin
OEL-THE PHILIPPINES:TWA 100 ppm (€70 mg/m3)
OEL-POLAND :TWA 60 mg/m3
OEL-RUSSIA:TWA 50 ppm;STEL 10 mg/m3
OEL~SWEDEN:TWA 10 ppm (70 mg/m3) ;STEL 25 ppm (170 mg/w3)
OEL-SWITZERLAND:TWA S0 ppm {345 mg/m2);STEL 100 ppm;Skin
OEL-THATILAND:TWA 100 ppm;STEL 200 ppm
OEL-UNITED XINGDOM:TWA 50 ppm (335 mg/m3);STEL 15 ppm
OEL IN BULGARIA, COLOMEIA, JORDAN, KOREA check ACGIH TLV
OEL IN NEW ZEALAND, SINGAPQRE, VIETNAM check ACGI TLV

**x% SECTION 16 - ADDITICNAL INFORMATION #*#*wx#*
MSDS Creation Rate: 6/17/1999 Revision #2 Date: 8/02/2000

The information above is believed to be accurate and represents the best
information curxently available to ug, However, we make no warranty of
merchantability or any other warxanty, 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 way shall the company 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 the company has been advised of

the possibility of such damages.

1
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cis-1,2-Dichlorcethylene, 97%
ACROS97773

*a*x GECTION 1 -~ CHEMICAL PRODUCT AND COMPANY IDENTIFICATION *+kx
MSEDS Name: ¢is-1,2-Dichloroethylene, 97%

Catalog Numbers:
AC11338Q0000, AC113380025, AC113380100

Synonyms : .
Acetylene Dichleoride
Company Identification (Europe): Acros Orgapics N.V.

Janssen Pharmaceuticalaan 2a
2440 Geel, Belgium
Company Identificaticn (USA): Acros Crganics
One Reagent Lane
: Fairlawn, NJ 07210
For information inm North America, call: 800-ACROS-01

For information in Europe, call: 0032(0) 14575211
For emergencies in the US, call CHEMTREC: 800-424-3300
For emergencies in Europe, call: 0032 (0) 14575299

*x%%* SECTION 2 - COMPOSITION, INFCRMATION CN INGREDIENTS ****

Hazard Symbols: XN F
Rigk Phrases: 11 20 5z2/583

**x%+ SECTION 3 - HAZARDS IDENTIFICATION **x++*

' EMERGENCY QVZRVIEW
Appearance: colorless liquid. Flash Point: 6 deg C.
Warning! Flammable liquid. May cause central nerveous sSystem
depression. May cause eye and skin irritaticrn. May cause respiratory
and digestive tract irritation. This substance way form hazardcus
decomposition products which may cause irritation and possible burns.
Target Organs: Central nervous system.

Potential Health Effects

Eye:
May cause eye irritation.
Skin: . .
May cause skin irritation. May cause dermatitis.
Ingestion:
May cause gastroinrestinal irritation with nausea, vomiting and
diarrhea.
Inhalation:

Inhalation of high concentraticns may cause central nervous system
effects characterized by headache, dizziness, unconsciocusness and
coma. May cause respiratory tract irritatico. Irhalation of high
concentrations may cause narcotic effecta.

Chrenic:
Not available.

*%%* SECTION 4 - FIRST AID MEASURES **¥*

Eyes:
! Flush eyes with plenty of water for at least 15 minutes,
occasionally lifting the upper and lower eyvelids. Get medical aid.
Skin:
Get medical aid. Flush skin with pleaty c¢f scap and water for at
least 15 mizutes while removing contaminated clothing and shoes.

ng://www.ﬁshersci.ca/msds.nsﬂ’ /49e490da6743834852566£100053787?0OpenDocumen  09/27/2 000
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Ingestion:
If victim is conscious and alert, give 2-4 cupfuls of milk or water.
Never give anything by mouth to an unconscious perscu. Get medical
aid. :

Inhalation:
Remove from exposure to fresh air immediately, If not breathing,
give artificial respiration. If breathing is difficult, give oxygen.
Get medical aid.

Notes to Physician:
Treat syumptomatically and supportively.

*xxk SECTION 5§ - FIRE FIGHTING MEASURES ***x

General Informatiom:
As in any fire, wear a self-contained breathing apparatus iun
pressure-demand, MSHA/NIOSE (approved or ecuivalent), and full
protective gear. Vapoers may form an explosive mixture with air.
Vapors can travel to a scurce cf ignition and flash back. Vapors may
be heavier than air. They can spread along the ground and cellect in
low or confined areas. .

Extinguishing Media:
Use water spray to cool fire-exposed contalners, In case of fire use
water spray, dry chemical, carbon dioxide, or appropriate foam.

*x%*x SECTION 6 - ACCIDENTAIL RELEASE MEASURES ****

General Information: Use proper perscral protective equipment as indicated
: : in Section 8.
Spills/Leaks: .
Absorb spill with inert materizl, (e.g., dry sand or earth), then
place into a chemical waste container. Remove all sources of
ignition. Use a spark-proof toal.

v **%% SECTION 7 - HANDLING and STORRGE ***=*

Handling: _
Wash thoroughly after handling. Use ornly in a well ventilated area.
Ground and bend containers when transferring material. Use
spark-procf tools and explosion proof equipment. Aveid contact with
eves, skin, and clothing. Empty containers retain product residue,
{liquid and/or wvaper), and can be dangercus. Aveoid contact with
heat, sparks and flame. Avoid ingestion and inhalation. Do not
pressurize, cut, weld, braze, sclder, drill, grind, or expose empty
containers to heat, sparks or open flames.

Storage: '
Keep away from heat, sparks, and flame. Keep away from sources of
ignition. Store in a tightly closed container. Store in a cool, dry,
well-ventilated area away from incompatible gsubstances.
Flammables-area.

***+ SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION ##**

Engineering Controls:
| Use adequate ventilaticn tc keep airborme concertrations low.

Exposure Limics

o me e m e e Fommm e mmmm e oo Fm o mm R e —m o e e +
Chemical Name ACGIH NIOSE OCSHA - Fimal PELs
cis-1,2-Dichloxceth|200 ppm none listed none listad
; ylene
e it B e ek it b b R e e ek adataie =

CSHA Vacated PELS:
cis-1,2-Dichlorcethylene:
No OSHA Vacatad PELS are listed for this chemical.

k{lttp://www.ﬁshersci. ca/msds.nsf/.../49fe490da6743834852566£100053787?OpenDocumen  09/27/2000
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Perscnal Protective Eguipment

Eyes:

Wear appropriate protective eyeglasses or
safety goggles as described by OSHA's eye
protection regulations in 29 CFR 1930.123

chemical
and face
or European

Standard EN166.

Wear appropriate protective gloves to prevent skin
exposure.

Clothing:

Wear appropriate protective clothing to prevent skin
exposure.

Respirators:

Follow the OSHA respirator reculations found in 29CFR

1910.134 or Eurcpean Standard EN 149.

Always use a

NIOSH or Eurcpean Standard EN 149 approved respirator
when necessary.

*¥*x* SECTION 8 - PHEYSICAL AND CHEMICAL PROPERTIES ****

Physical State:
Appearance:

Oder:

PH:

Vapor Preassure:

Vapor Density:
Evaporation Rate:
Viscosity:

Boiling Point:
Freezing/Melting Point:
Autoigniticn Temperature:
Flash Point:
NFPA Rating:
Explosion Limits, Lower:
Upper:
Decomposition Temperature:
Solubility:

Specific Gravity/Density:
Mclecular Fermula:
Mclecular Weight:

Liquid

colorless liquid
pleasant odor

Not available.

400 mm Hg @41.0 deg C
3.34 '

Net available.

Not available.

60 deg C @ 760.00mm Hg
-80 deg C

Not available. _

6 deg C ( 42.80 deg F)
Not published.

9.7%

12.8%

1.2840qg/cm3
C2KB2C12
96.54

**x*x SECTION 10 - STABILITY AND REACTIVITY **=*»*

Chemical Stability:

Stable under normal temperatures and pressures.

Conditions to Avoid:

Light, ignition scurces, excess heat, exposure to flame.
Incompatibilities with Other Materials:

Potassium hydroxide,

sodium, sodium hydroxide, strong oxidizing

agentcs, bases, Reaction with solid caustic alkalies or concentrated
solution produces chloracetylene gas which ignites spontaneacusly in

air..

Hazardous Decompeaition Products:
Hydrogen chloride, phosgene, carbon moncxide, carbon dioxide.
Hazardous Polymerizationm: Will not occur. '

**+** SECTICON 11

RTECS#:
CASH# 186-59-2:
LDS0/LCS0
i Not available.
% Carcinogenicity:

~ TOXICOLOGICAL INFORMATION *#x*+

KVS8420000

cis-1,2-Dichlorocethylene -

Not listed by ACGIEH,

Epidemioclagy:

TARC, NIOSH, NT?, or OSHA.

h‘\ttp://www.ﬁéhersci.ca/msds.'nsﬂ'.../49fe490d36 7438348525661100053 787?OpenDocurne§1 09/27/2000
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No data available.
Teratogenicity:
No data available.
Reproductive Effects:
No data available.
Neurotoxicity:
No data available.
Mutagenicity:
See actual eatry 1n RTECS for complete information. i
Other Studies: 3
No data available.

| *xx% SECTION 12 - ECOLOGICAL INFORMATION ***%

Ecotoxicity:
Dictionary of Substances and Their Effects 1992

***?.SECTION 13 - DISPOSAL CONSIDERATIONS ****

Chemical waste generators must determine whether a discarded chemical is classirf
as a hazardous waste.

US EPA guidelines for the classification cdetermination are listed in 40 CFR PRart
Additionally, waste generators must consult state and local hazardous waste regu
engure complete and accurate classification.

RCRA P-Series: None listed.

RCRA U-Series: None listed.

*x*% GECTION 14 ~ TRANSPORT INFORMATION *+%+

Us DOT :
| ' Shipping Name: 1,2-DICHLORCETHYLENE
' Hazard Class: 3
TUN Number: 1150
Packing Group: II
Canadian TDG -
No information available.

**%* SECTION 15 - REGULATORY INFORMATION #x#*

US FEDERAL
TSCA .
CAS# 156-59-2 is listed on the TSCA inventcry.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
: Chemical Test Rules
I ' None of the chemicals in this product are under a Chemical Test Rule.
Sectien 12b .
None of the chemicals are listed under TSCA Section 12b.
TSCA Sigmificant New Use Rule .
None of the chemicals in this material have a SNUR under TSCA.
SARA
Section 302 (RQ)
None of the chemicals in this material have an RQ.
Section 302 (TPQ) :
None of the chemicals in this product have a TEQ.
Secticn 313 :
No chemicals are reportable under Section 313,
Clean Air Act:
This material does not contain any bazardous air pollutants.
This material does not contain any Class 1 Ozcne depletors.
This material does not contain any Class 2 Ozone depletors.
Clean Water Act:
! None of the chemicals in this product are listed as Hazardous
; Substances under the CWA.
None of the chemicals in this product ars listed as Priority
Pollutants under the CWA.
None of the chemicals in this product are listed as Toxic Pollutants

i
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under the CwWa.
QSHA:

None of the chemicals in this product are considered highly hazardousg
by OSHA.

STATE

cis-1,2-Dichlorcethylene can be found on the following state right to
know lists: Florida, Pennsylvania, Massachusetts.

California No Significant Risk Level:

None of the chemicals in this product are listed.

European/Internaticonal Regulations

European Labkeling in Accordance with EC Directives
Hazard Symbols: XN F
Risk Phrases:
R 11 Highly flammable.
R 20 Harmful by inkalation.
R 52/53 Harmful to aguatic organisms; may cause
long-term adverse effechs io the agquatic environment.
Safety Phrases: ‘
S§ 7 Keep container tightly closed.
S 16 Keep away from sources of igniticn - No
smoking.
S 2% Do not empty into drains.
S 61 Aveid release to the enviromment. Refer to

special instructions/Safety data sheets.
WGK (Water Danger/Protecticn)

CAS# 156-%9-2: No information available.
United Kingdom Occupational Exposure Limits

Canada

None of the chemicals in this product are listed on the DSL/NDSL list.
WHMIS: Not available. -

CAS# 156-59-2 1is not listed oo Canada's Ingredient Disclesure List.
Exposure Limits

k% SECTION 16 ~ ADDITIONAL INFORMATION ****
MSDS Creatiocn Date: 2/09%/1998 Revision #2 Date: 8/02/2000

The information above is believed to be accurate and represents the best
information currently available to us. However, we make no warranty of
maerchantability 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 purpcoses. In no way shall the company be
liable for any claims, lossges, or damages of any third party or for lost
rrofits or any special, indirect, incidental, consequential or exemplary

damages, howsoever arising, even if the company has been advised of
the possibility of such damages.
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trans-1,2-Dichlorcechylene, 29.7% (GC), stabilized
ACRQSR2420

*x*4 SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ****

MSDS Name: trans-1,2-Dichicroethylene, 939.7% (GC), stabilized
Catalog Numbers:
AC406840000, AC408840250, AC406842500C

Synonyms :
trans-Acetylene Dichloride
Company Identification (Burcpe): Acros Organics N.V.

Janssen Pharmaceuticalaan 3a
2440 Geel, Belgium
Company Identification (USA): Acros Organics
One Reagent Lane
Fairlawn, NJ 07410

For information in North America, call: 800-ACROS-01

For information in Europe, call: 0032(0} 14575211
For emergencies in the US, call CHEMTREC: 800-424-93Q0

For emergencies in Europe, call: 0032(0) 14575299

**x+ SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS *+x*

A e e e oo Formemmmm e mmmsaay
' EINECS#

e T T T S T T T Ep e U e R e R R T

Hazard Symbols: XN F
Risk Phrases: 11 20 S2/53

**%*x SECTION 3 - HAZARDS IDENTIFICATION. **¥**

. EMERGENCY QOVERVIEW
Appearance: clear. Flash Point: & deg C.
Warning! Flammable ligquid. Light seunsitive. Air sensitive. Moisture
sengitive. May be harmful if swallowed.
Target Organs: Central nervous system, respiratory system, eyes.

Potential Health Effects

Eye: :

Causes moderate sye irritation.
Skin:

Causes moderate skin irritation. May cause dermatitis.
Ingestion: -

May cause gastrointestinal irritation with nausea, vomiting and
diarrhea. May be harmful if swallowed. May cause central nervous
system depression. :

Inhalation:
May cause respiratory tract irritation. May cause narcotic effects

in high concentration. May cause nausea and possible vomiting.
Chronic: .

Not available.

**x+ SECTICN 4 - FIRST AID MEASURES *x*=*

Eyes:
Flush eyes with plenty of water fcr at least 15 minutes,
occasionally lifting the upper and lower eyelids. Get medical aid.
Skin:
Get medical aid. Flush skin with plenty of goap and water for at

least 15 minutes while removing contaminated clothing and shces.
Ingestion:

i If vietim is conscious and alert, give 2-4 cupfuls of milk or watexr.
Never give anything by mouth to an unconscious person. Get medical
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aid immediately. )
Inhalation:

Remove from exposure to fresh air immediately. If not breathing,
give artificial respiration. If breathing is difficult,

; Get medical aid.

; Notes to Physician:

Treat symptomatically and supportively.

give oxygen.

*kxx GECTION 5 -

FIRE FIGHTING MEASURES ****
General Information:

As in any fire, wear a self-contained breathing apparatus in
: pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. Vapors may form an explosive mixture with air.

Vapers can travel to a source of igpition and flash back. Will burn
! if involved in a fire. Vapors may be heavier than air.

They can
spread along the ground and collect in low or confined aress.
Extinguishing Media:

Use water spray to cool fire-exposed containers. In case of fire,
use water fog, dry chemical, carbon dioxide, or regular foam.'

1 : )

|

**** QECTION 6 - ACCIDENTAL RELEASE MEASURES **;*‘

General Information: Use proper personal protective equipment as indicated
"in Section 8.
Spills/Leaks: :

Absorb spill with inert material, (e.g., dry sand or earth), then
place into a chemical waste container. Remove all sources of
; ignition. Use a spark-proof tool.

*#*x* SECTION 7 ~ HANDLING and STORAGE *#+*x
Handling:

Wash thoroughly after handling. Use cnly in a well ventilated area.
Ground and bond containers when transferring material. Use
gpark-procf tools and explosion proof equipment. Avoid contact with

7 eyes, skin,

and clothing. Empty containers retain preduct residue,
(liquid and/or vapor), and can be dangercus. Avoid ingestion and
inhalation. Do not pressurize, cut, weld, braze,

sclder, drill,
- grind, or expose empty containexrs to heat, sparks or cpen flames.
Storage: . :
Keep away from-sources of ignition. Store in a tightly closed

container. Store in a cocl, dry, well-ventilated axea away from
incompatible substances. Flammables-area.

**** SECTION 8 - EXPOSURE CONTROLS, PERSONAL DROTECTION *#**x
Engineering Controls:

Use adequate ventilation to keep airborme concentrations low.

Exposuxre Limits

Fmm e e m A e~ B R s e B e et e +
‘ Chemical Name ACGIH NIOSH IOSHA - Final PELs
| bbbt et el Bttt s e e
! Trans-1,2-Dichlorcoe|200 ppm noze listed ]none listed
) thylene |
{ dmemmmem e e e +

COSHA Vacated PELsS:
Trans-1,2-Dichlorcethylene:
No OSHA Vacated PELs are listed for this chemical

Personal Protective Egquipment

Eyes;

Wear appropriate protective esyeglasses or chemical
safetty goggles as described by OSHA's eye and face
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protection regulations in 29 CFR 1910.133 or European
Standard EN16§.

Skin
Wear appropriats protective gleves to prevent skin
exposure.
Clothing:
Wear appropriate protective clothing to prevent skin
exposure.
Respirators:

Follow the OSHA respirater regulations found in 23CFR
1810.134 or Eurcpean Standazd EN 149. Always use a

NIOSH or European Standard EN 149 approved respirator
when necessary.

*xxx SECTION S - PHYSICAL AND CHFEMICAL PROPERTIES *=***

Physical State: Liquid
Appearance: clear
Odor: Pleasant odor
pH: Not available.
Vaper Pressure - 710 hPa @ 38 deg C
Vapor Density: 3.3
Evaporation Rate: . Not available.
Vigcesity: ‘Not available.
Boiling Point: 48 deg C @ 760.00mm Hg
Freezing/Melting Point: -50 deg C
Autoignition Temperature: 440 deg C ( 824.00 deg F)
Flash Point: 6 deg C ( 42.80 deg F)
NFPA Rating: Not published.
Explogion Limits, Lower: 9.70 vol %
: Upper: 12.80 vol %

Decomposition Temperature:
Solubility: immiscible

: Specific Gravity/Density: 1.2500g9/cm3

| Molecular Formula: CzH2C12

: Molecular Weight: 96 .94

**kxx SECTION 10 - STABILITY AND REACTIVITY *#**x.

Chemical Stability: .
Stable under normal temperatures. and pressures.
Conditions to Avoid:
Light, ignition sourcesg, exposure to air, exposure to moist air or
water.
Incompatibilities with Other Materials: .
Copper, .copper alloys, oxidizing agents, alkalies, bases.
Hazardous Decomposition Products:
Hydrogen chloride, phosgene, carbon monoxide, carbon dioxide.
Hazardous Polymerization: Has not been reported

) *x*+ SRECTION 11 - TOXICOLOGICAL INFORMATION *w**+

RTECS#: .
CAS# 156-60-5: KVS540000Q0
‘ LD50/LCS0: ’
: CASH# 156~60~5: Oral, mouse: LDS0O = 2122
‘ 1235 mg/kg; Skin, rabbirt: LDS0 = »5 gw/kg
Carcincgenicity:
Transg-~-1l,2-Dichloroethylene -
Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiclogy:
: No data available.
; Teratogenicity:
No data available.
Reproductive Effects:

See actual entry in RTECS for complete informatiom.
Neurotoxicitcy:

mg/kg, Oral, rat: LDSQ =
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No data available.
‘Mutagenicity:
“See actual entxry in RTECS for complete information.
Other Studies:
No data available.

**** SECTION 12 -~ ECOLOGICAL INFORMATION %
Ecotoxicity:
Invertebrate

toxicity: LCS0 (30 min) Photcbacterium phosphoreum 1540
ppm Microtox test.

{Dictionary of Substances and Their Effscts 19382)
*¥** SECTION 13 -~ DISPQOSAL CONSIDERATIONS ****

Chemical waste generators nust determine whether a discarded chemical is classif
as a hazardous waste.

US EPA guidelines for the classification determination are listed inm 40 CFR Paxt
|

Additionally, waste generators must consult state and local hazardous waste regu
ensure complete and accurate classification.

RCRA P-Series: None listed.

RCRA U-Series: CAS# 156-60-5: waste numbex UQ73.

***% SECTION 14
|

TRANSPORT INFORMATION ****
us DCT

Shipping Name: 1,2-DICHLOROETHYLENE
Hazard Class: 3

: ' UN Number: 1150
\ Packing Group: II
} Canadian TDG
Shipping Name: DICHLOROETHYLENE
, Hazard Class: 3 :
| “UN Number: UNLL50

*xk¥ GHCTION 15 - REGULATORY INFORMATION **¥*
US FEDERAL
TSCA

CAS# 156-60-5 is listed on the TSCA inventory.
Health & Safety Repcrting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b

None of the chemicals are listed under ‘TSCA Secticon 12b.
; TSCA Significant New Use Rule

Nomne of the chemicals in this material have a SNUR under TSCA.
SARA ’
‘ Section 302 (RQ)

CAS# 156-60-8: Fipal RQ = 1000 pounds (454 kg)
‘ Secticon 302 (TPQ)
i Nene of the chemicals in this product have a TPQ.
s SARA Codes
; _ CAS # 156-60-5: acute, chromic, flammable.
Section 313
No chemicals are reportable under Secticn 313.
Clean Air Act:
This material does not contain any hazardous air pollutants.
This material dces not contain any Class 1 Ozone depletors.
This material does not contain any Clasg 2 Ozone depletors.
Clean Water Act: .
None of the chemicals in this product are listed as Hazardecus
Substances undexr the CWA.

CAS# 156-60-5 is listed as a Priority Pollutant under the Clean Water
Act. '

None of the chemicals iz this product are listed as Toxic Pollutants
undexr the CWA. .

v
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QSHA:

None of the chemicals in this product are considered highly hazardgus
by QSHA.
STATE
Trans-1,2- Dlyhloroethylene can be found on the following state right
to know lists: California, New Jersey, Florida,
Massachusetts.

California No Significant Risk Level:
Nome of the chemicals in this product are listed
European/Intermational Regqulations

Eurcpean Labeling in Accordance with EC Directives
Hazard Symbols: XN F
Risk Phrases:

R 11 Highly flammable.
R 20 Harmful by inhalaticn.
R 52/%3 Harmful to aguatic organisms; may cause

loeng-term adverse effects in the aguatic environment.
Safety Phrases:

S 7 Keep container tightly closed.

S 16 Keep away from sources of iguition - No
smoking.

S 29 Do not empty into draios.

8 61 Avoid release to the environment

. Refer to
special instructions/Safety data sheets.
WGE (Water Danger/Protection)

CAS# 156-60-~5: No information available.
United Kingdom Occupational Exposure Limits

Pennsylvania,

Canada

CAS# 156-60-5 is listed on Canada’'s DSL/NDSL List.
Thig product dces not have a WHMIS classification.
CASH# 156-60-5 is not listed on Canada s Ingredient Dlsclosure List.
Expcsure Limits
CAS# 156-60-5: Not available.

**%x+* SECTION 16 - ADDITIONATL INFORMATION *¥*¥

MSDS Creaticn Date: 11/21/1997 Revision #2 Date: 8/02/2000

The information above is believed to be accurate and represents the best
information currently availakle tec us. Hcowever,

we make no warranty of

merchantablllty or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from ita use. Users
should make their own investigations tc detexrmine the suitability of the
information for their particular purposes. In nc way shall the company be
liabkle for any c¢laims, losses, or damages of any third party or for lest
profits or any gpecial, indirect, incidental, comnsequential or exemplary
damages, howsocever arising, even if the company has been advised of
the pcssikbility of such damages.
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Trichlorcethylene
2328590

2 *%x+ SECTION 1 - CHEMICRAL PRODUCT AND COMPANY IDENTIFICATION *%x#*

; . MSDS Name: Trichlorcethylene
: Catalog Numbexs:
S80327ACS-1, S80327ACS-2, NC932384B, NC94540032, NC9494591, 580232,
S80237ACS-1, S80237ACS-2, T340 4, T340-4, T3404, T341 20, T341 4, T341 540,

T341-20, T341-~4, T341-500, T34120, T3414, T24150Q, T341J4, T403 4, T403-4,
T4034

| Synonyms : .
} Ecthylene trichloxide, triclene, trichlorcethene, benzinol cecolerne
‘ Company Identification: Fisher Scientific
: 1 Reagent Lane
Fairlawn, NJ 07410

For ianformation, call: 201-796-7100
| Emergency Number: 201-796-71Q0
For CHEMTREC assistance, call: 800-424-393200
For Intermational CHEMTREC assistance, call: 703-527-3887

[ *¥*** SECTION 2 - COMPOSITION, INFCRMATION ON INGREDIENTS ***+*

Hazard Symbols: XW
Risk Phrases: 40 52/53

***% SECTION 3 - HAZARDS IDENTIFICATION *#**

i EMERGENCY OVERVIEW
Appearance: clear, colorless.
Warning! May cause central nervous system depression. Aspiration
hazard. May cause liver damage. May cause reproductive effects based
upon animal studies. Causes eye and skin irritaticrn. May cause
i regspiratory and digestive tract irritation. May cause cancer based on
: animal studies. Potential cancer hazaxrd.
Target Organs: Central nervous system, liver.

Potential Health Effects
Eye: . : :

Causes moderate eye irritation. May result in corneal injury.

l Contact produces irritatiocn, tearing, and buraning pain.

} Skim:
Causes mild skin irritaticn. Prolonged and/or repeated contact may
cause defatting of the gkin and dermatitis. May cause peripheral
nervous system functicn impairment including persistent neuritis,
and temporary loss of touch. Damage to the liver and other organs
has been observed in workers who have beenl overexposed.

Ingestion:

Aspiration hazard. May cause irritation of the digezstive tract.
Aspiration of material into the lungs may cause chemical
pneumonitis, which may be fatal.

Inhalation: )

- o Inhalation of high concentrations may cause central nervous system
effects characterized by headache, dizziness, unconscicusness and

; " coma. May cause respiratory tract irritation. May cause livex

‘ abrniormalitied. May cause peripheral nervous system effects.

Chronic:
Poasible cancer hazard based on tests with laboratory animals.
Chronic imhalation may cause effects similar to those of acute
inhalation. Prolonged cor repeated skin contact may cause defatting
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and dermatitis. May cause peripheral nervous system function
impalirment including persistent neuritis, and temporary loss of

touch. Damage to the liver and other crgans has been observed in
workers who have been overexposed.

*¥4x%x SECTION 4 - FIRST AID MEASURES *x*x

Eyes:
Immediately flush eyes with plenty of water for at least 15 minutes,
cccasionally lifting the upper and lower eyelids. Get medical aid
immediately.
Skin:
Get medical aid if irritation develops or persists. Flush skin with
‘plenty of soap and water.
Ingestion:

If victim is conscicus and alert, give 2-4 cupfuls of milk or watex
Never give anything by mouth to an unconscious person. Possible

aspiration hazard. Get medical aid immediately.
Inhalation:

Get medical -aid immediately. Remove from exposure to fresh air
immediately. If not breathing, give artificial respirstion. If
breathing is difficult, give oxygen. DO NOT use mouth-to-mouth
respiration. ‘

Notes to Physician:

Treat symptomatically and

*%%* SECTION 5 - FIRE FIGHTING MEASURES ***%*
General Information: -

As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or eguivalent), and full
protective gear. Vapors can travel to a source of ignition and flash
back. Combustion generates toxic fumes. Cortainers may explode in the
heat of a fire.

Extinouishing Media:

Use water spray to cool fire-exposed containers. In case of fire use
water spray, dry chemical, carbon dioxide,

or chemical foam.
*xkk SECTION & - ACCIDENTAL RELZASE MEASURES *#*xx

General Information: Use proper personal protective equipment as indicated
in Secticn 8.
Spills/Leaks:

Abgorb spill with inert material, (e.g., dxry sand or earth), then

place intc a chemical waste container. Remove all sources of
ignition. Provide ventilatiomn.

**** SECTION 7 - HANDLING and STORAGE ****

Handling:

Wash thoroughly after handling. Use only in a well ventilated area.
Ground and bond containers when transferring material. Aveid contact
with eyes, skin, and clothing. Empty containers retain product
regidue, (liquid and/or vapor), and can be dangerous. Aveid
ingestion and inhalation. Do not pressurize,

cut, weld, braze,
golder, drill, grind, or expose empty centainers to heat, sparks or
open flames.

Storage:

Keep away from sources of ignitico.

Store in a tightly closed
container. Keep from contact with oxidizing materials. Store in a

cool, dry, well-ventilated area away from incompatible gubstances.

*¥x* SECTION 8 - EXPOSURE CONTROLS,

PERSCNAL PROTECTION *#xw
.Engineering Controls:

Use adequate general or local exhaust ventilation to keep airborne
concentrations below the permissible exposure limits.
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Exposure
e e e R e e
Chemical Name ACGIH
Trichlorocethylene 50 ppm; 100 pom
STEL
B e it fm e e

OSHA Vacated PELS:
Trichlorcethylene:
50 ppm TWA; 270 mg/m3 TWA

Personal Protective Equipment

Limits

. e e e e e m el e e

NIOSH Potential
Qccupational
Carcinogen - see
Appendix A; see
Appendix C for
sup plementary
exposure limits
Potential NIQOSH

100 ppm TWA; C
200 ppm; C 200
ppm

carcinogen.

Wear appropriate protedtive eyeglasses or chemical
safety goggles as described by OSHA's eye and facs'
protection requlations in 29 CFR 1310.133 or European

Wear appropriate protective gloves to prevent skin

Wear appropriate protective clothing to prevent skin

Eyes:
Standard EN16€.
Skin:
exposure.
Clothing:
exposure.
Respilrators:

Follow the QSHA respirator regulations found inm 23CFR
1910.134 or European Standard EN 149. Always use a
NIOSH or European Standard EN 143 approved respirator

when necessary.

**x*x SECTION 9 - PHYSICAL AND CHEMICAL PRCPERTIES **+*

Physical State:
Appearance:

Oder:

PH:

Vapor Prassure:

Vapor Density:
Evaporation Rate:
Vigcosity:

Boiling Point:
Freezing/Melting Point:

Autcignition Temperature:
Flash Point:

NFPA Rating:

Explogion Limits, Lower:
Upper:

Deccomposition Temperature:

- Solubility:

Specific Gravity/Density:
Molecular Formula:
Molecular Weight:

rwkk SECTION 10

Chemical Stability:

Liquid

clear, colorless )
sweetish odor - chloroform-like
Neot available.

58 mm Hg @20C

4 .83

0.69 (CCl4=1)

0.0055 poise

189 deg F

~-121 deg F

778 deg F ( 414 .44 deg C)

Not applicable.

(est.) Healtlh:
12.58

90.0

Not available.
Insoluble in water.
1.47 (water=1l)
C2HC13

131.366

2; Flammability:

- STABILITY AND REACTIVITY **x*x

Stable under normal temperatures and pressures.

Conditions to Avoid:

1; Reactivity:

09/27/2000
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Incompatible materials, ignition sources, oxidizers.
Incompatibilities with Other Materials:
Alkalis (sodium hydroxide), chemically active metals (aluminum,
beryllium, lithium, magnesium), epoxies and oxidants. Can react
viclently with aluminum, barium, lithium, magnesium, liquid oxygen,
ozone, potassium hydroxide, potassium nitrate, sodium, sodium
hydroxide, titanium, and nitrogen dioxide. Reacts with water under
heat and pressure to form hydrogen chloride gas.
Hazardous Decomposition Praducts:
Hydrogen chloride, carbon dioxide, chloride fumes.
Hazardous Polymerization: Has not been reported.

*xxx SECTION 11 - TOXICOLOGICAL INFORMATION ****

RTECS#:
CAS§ 79-01-6: KX4550000
LD50/LC50::
CAS# 79-01-6: Inhalation, mouse: LCS0 =8450 ppm/4H; Oral, mouse:
IDS0 = 2402 mg/kg; Oral, rat: LDSO0 = 5630 mg/kg; Skin, rabbit: LD50 =
>20 gm/kg.
Carcipogenicity:
Trichlorcethylene -
ACGIH: AS - not suspected as a human carcincgen
California: carcinogen; initial date 4/1/88
NIOSH: occupaticnal carcincgen
OSHA: Possible Select carcinogen
IARC: Group 2A carcincgen
Epidemioleqy: v |
Suspected carcinogen with experimental carcinogenic, tumorigenic, and
teratogenic data. i
Teratogenicity:
No information available. !
Reproductive Effects: ‘
Experimental reproductive effects have been observed.
Neurotoxicity:
No information available.
Mutagenicity: -

' Human mutation.data has been reported. IARC apnd the Natiomal
Toxicology Program (NTP) stated that variakility in the mutagencity
‘test results with thichlorocethylene may be due to the presence of
varicus stabilizers used in TCE which are mutagens (e.qg.
epoxybutane, epichlorchydrin).

Other Studies:

i

None.
Tk SECTION 12 - ECOLOGICAL INFORMATION **¥¥
Ecotoxicity:
Bluegill sunfish, LDS0= 44,700 ug/L/96Hr. Fathead minnow, LCE5Q=40.7
mg/L/96HT.

**%x SECTICON 13 - DISPOSAL CONSIDERATIONS *#*¥*

Chemical waste generators must determine whether a discarded chemical is clasgif
as a hazardous waste.
US EPA guidelines for the classification detsrminaticn are listed in 40 CFR Part
Additionally, waste generators must comsulit state and lccal hazardous waste regu
ensure complete and accurate classification.
RCRA P-Series: None listed.

- RCRA U-Series: CAS# 79-~01-6: waste number U228.

***x% SERCTION 14 ~ TRANSPORT INFORMATION **+*

Us DOT
Shipping Name: TRICHLOROETHYLENE
Hazard Class: 6.1
UN Number: UN1710
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‘ Packing Group: ITII
i Canadian TDG

Shipping Name: TRICHLOROETHYLENE
Hazard Class:

6.1(9.2)
UN Numbexr: UN1710
\ **%% GECTION 15 ~ REGULATORY INFORMATTION ****
US FEDERAL
§ TSCA

Cas# 79-01-6 is listed on the TSCA inventory.
Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
|

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b

None of the chemicals are listed under TSCA Section 12b.
\ TSCA Significant New Use Rule

Nopne of the chemicals in this material have a SNUR under TSCA.
SARA '
Section 302 (RQ) .
CAS# 73-01-6: final RQ = 100 pounds (45.4 kg)
{ Secticon 302 (TPQ)

None of the chemicals in this product have a TEQ.
SARA Codes

‘: Cas # 79-01-58:

acute,
Section 313

chronie, reactive. .
This material contains Trichlorcethyleme (CASH# 79-01-6, 100%),which
is gubject to the reporting requirements of Section 313 of SARA Title
IIT and 40 CFR Paxt 372.
Clean Air Act:
CAS# 79-01-6 is listed as a hazardcous air pollutant

{HAP) .

This material dees not contain any Class 1 Ozone depletors.

. This material deces not contain any Class 2 Ozone depletors.
Clean Water Act:

CASH# 739-01-6 is listed as a Hazardous Substance under the CWA.

CAS# 75-01-6 is listed as a Priority Pollutant under the Clean Water
‘ Act.
|

CASH# 79-01-6 is listed as a Toxic Pollutant under the Clean Water
Act. '
il QSHA:

None of the chemicals in this product are considered highly hazardous
by OSHA.
STATE

Trichlorcethylenes can be found on the following state right to know
lists: califormia, New Jersey, Florida,

; Massachusetts.

E The following statement (s) ig(are) made in oxder to comply with

the California Safe Drinking Water Act:

WARNING: This product contains Trichloroethylene, a chemical known to

Pennsylvania, Minnescota,

the state of California to cause cancer.
‘ California No Significant Risk Level:

CAS# 79-01-6: ingestion: no significant risk level = 50 ug/day;
‘inhalation: no significant rig k level

= 80 ug/day
European/International Regulations

~ European Labeling in Accordance with EC Directives
| Hazard Symbols: XN
Risk Phrases:
R 40 Possible risks of irreversikle effects.
R 52/53 Harmful to aguatic organisms; may cause
‘ long-term adverse effects in the aquatic envircumment.
Safety Phrases:
’ 5 23 Do not inhale gas/fumes/vapour/spray.
1 S 38/37 Wear suitable protective clothing and
| gloves.
| . 8§ 61
|
i
|
i

Avoid release to the environment. Refer to
special instructions/Safsty data sheets.
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WGK (Water Danger/Protection)
CAS# 79-01-8: 3
United Kingdom Occupational Exposure Limits

Canada

CAS# 79-01-6 is listed on Canada's DSL/NDSL List.

This product has a WHMIS classification of D1R, D2B.

CAS# 79-01-6 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits

CA-?# 79-01-6: OEL~AUSTRALIA:TWA 50 ppm (270 mg/m3) ;STEL 200 ppm (1080

mg/m3)

CEL-BELGIUM:TWA 50 ppm (263 mg/m3);STEL 200 ppm (1070 mg/m3)

OEL-CZECHOSLOVAKIA:TWA 250 mg/m3;STEL 1250 mg/m3

OEL-DENMARK: TWA 30 ppm (160 mg/m3)

OEL-FINLAND:TWA 30 ppm (160 mg/m3);STEL 45 pom (240 mg/m3) ;Skin

CEL-FRANCE:TWA 75 ppm (405 mg/m3);STEL 200 ppm (1080 mg/m3)

QEL-GERMANY : TWA 50 ppm (270 mg/m3);Carcinogen

OEL-HUNGARY:TWA 10 mg/m3;S5TEL 40 mg/m3

CEL-JAPAN:TWA S0 ppm (270 mg/m3)

OEL~-THE NETHERLANDS:TWA 35 ppm (190 mg/m3) ; STEL 100 ppm

OEL-THE PHILIPPINES:TWA 100 ppm (535 mg/m3)

CEL-PQLAND:TWA 50 mg/m3

OEL-RUSSTA:TWA 50 ppm;STEL 10 mg/m3 _

OEL-SWEDEN:TWA 10 ppm (50 mg/m3) ;STEL 25 ppm (140 mg/m3)

OEL~THATLAND :TWA 100 ppm;STEL 200 ppm

OEL-TURKEY:TWA 100 ppm (535 mg/m3)

OEL-UNITED KINGDOM:TWA 100 ppm (535 mg/m3);STEL 150 ppm;Skin

CEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV

CEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

**xx SECTION 16 - ADDITIONAL INTORMATIQON #* %%+
MSDS Creaticn Date: 2/01/19%3 Revision #2 Date: 8/02/2000

The information above is believed to be accurate and represents the best
information currently available to us. Howevexr, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting f£rom its use. Users
should make their own investigations to determine the suitability of the
information for their particular purpeses. In no way shall the company be
liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, comsequential or exemplary
damages, howsoever arising, even if the company has been advised of

the posgsibility of such damages. '
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1,1,1—Trichloroethane
g 14370

¥rrx SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ***x
i

! MSDS Name: 1,1,1-Trichloroethane
Catalog Numbers:

§80231, T391 1, T391 20, T391 200,

T3S1 4, T391-1, T391-20, T331-200,
T331-4, T3911, T39120Q, T3$1200, T3S14, T398 20, T398 4, T398-20, T398-4,

T339820, T3%84 . ‘
Synonyms : '

Ethane, 1,1,1-trichloro-; Chlorcform, methyl-; Chlorothene;
}

Methylchloroform; Methyl chloroform; Methyltrichloromethane;
Trichloroethane; Trichloro-1,1,l-ethans;

; alpha-Trichlorcethane;
1 Trichloromethylmethane
1 Company Identification: Fisher Scientific

1 Reagent Lane
Fairlawn, NJ 07410
For information, call: 201-796-7100
Emergency Number: - . 201-~736-7100
For CHEMTREC assigtance,

call: 800-424-3300
1 For International CHEMTREC assistance, call: 703-527-3887

*xex SECTION 2 - COMPCSITION, INFORMATION ON INGREDIENTS *%***

Ao m e — i — Fomm e m e a e —— -
| CAS#H# Chemical Name % EINECS#
L o U R SR [
71-55-6 1,1, l-txichlorcethane: >96 200-756-3
i 75-52-5 |Nitromethane 0.34 200-876-6
106-88-7 1,2-butylene oxide 0.47 203-438-2
123-91-1 |1,4-dioxane 2.5 204-661-8
. e R T R et ettt TR R o mm e, Fmmmm e — - +
: Hazard Sympeols: XN XN ’
i\ Risk Phrases;: 20 59
‘ *xdk* SECTION 3 - HAZARDS IDENTIFICATION **%*
. EMERGENCY QVERVIEW
Appearance: colerless liquid. :

Warning! Causes respiratory tract irritation. May cause digestive
tract irritation. Dangerous to the environment. May cauge central
nervous system depressicon. May cause fetal effects based upon animal
\ studies. May cause cardiac disturbances. May cause liver and kidney

damage. Causes eye and skin irritation. May be harmful if inhaled.

\ Target Organs: Kidaneys, heart, central nervous system, liver,
i cardiovascular system.
i

Potential Health Effects
E Eye:
Causes gevere eye irritation.

May cause conjunctivitis.
8kin: |

Causes moderate skin irritation. May cause skin sensitization, an
allergic reaction, which becomes evident upon re-exposure to this
material. Exposure may cause irritaticn characterized by redness,
dryness, and inflammation. May be absorbed through the skin.

1,4-Dicxane may cause an allergic skin reaction, and absorption of thi
g substance may cause systemic toxicty.

Ingestion:

May cause gastrointestinal irritaticn with nausea, vemiting and
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diarrhea. May cause effects similax to those for ighalation
exposure. May cause central merveous system depression. Alcchol can
intensify effects.

1,1,1-Trichloroethane may sensitize the heart to epldephrlne and
produce assocciated cardiac abormalities.
Inhalation:

Inhalation of high concentrations may cause central nervous system

effects characterized by headache, dizziness, unconsciousness and
coma. May cause narcotic effects in high concentration. Causes

irritation ©f the mucous membrane and upper respiratory tract
Chronic:

Prolonged or repeated skin contact may cause defatting and |
dermatitis. May cause fetal effects. Laboratory experiments have
resulted in mutagenic effects. Proclonged exposure may cause liver,
kidney, and heart damage.

*xk*x SECTION 4 - FIRST AID MEASURES ****

Eyes:

Immadiately £lush eyes with plenty of water for at least 15 minutes,

occasionally lifting the upper and lower eyelids. Get medical aid
immediately.
Skin:

Get medical aid. Flush skin with plenty of scap and water for at

least 15 minutes while removing ccntaminated clothing and shoes
clothing before reuse

. Wash
Ingestion:

Do NOT induce vomiting. If victim is conscious and alert,

give 2-4
cupfuls of milk or water. Never give anything by mouth to an

unconscious person. Get medical aid.
Inhalation:

Remove from exposure to fresh air immediately. If breathing is
difficult, give oxygen. Get madical aid. DO NOT use mouth-to-mouth
respiration If breathing has ceased apply artificial respiration
using oxygen aund a suxtable mechanical device such as a bag and a
mask.

Notes to Phylelan

Causes cardiac sensitization to endogencus catelcholamines which may
lead to cardiac arrhythmias. Do NOT use adrenexgic agents such as

epinephrine or pseudoepinephrine. Alcoholic beverage consumption way
enhance the toxic effects of this substance.

*%%* SECTION 5 - FIRE FIGHTING MEASURES ****

General Information:

As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. Water runoff can cause' envircnmental damage. Dike
and collect water used to fight fire. During a fire

, lrritating and
highly toxic gases may be generated by thermal decomposition or
combustion.

Extinguishing Media:

Use extinguishing media most appropriate for the surrounding fire
In cage of fire, use water fog, dry chemical, carbon dioxide, or
reqular foam. - .

*%x+ SECTION 6 - ACCIDENTAL RELIASE MEASURES **++

General Information: Use proper personal protective equipment as indicated
in Section 8.
Spills/Leaks:

Aveid runoff into storm sewers and ditches which lead to waterways-
Clean up spills immediately, observing precautions in the Protective
Equipment section. Absorb spill using an akscrbent, non-combustible
material such as earth, sand, or vermiculite. Provide ventilation.

*xx* GECTICN 7 - HANDLING and STORAGE ****
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Handling:

Wash thoroughly after handling. Remove contaminated clothing and
wash before reuse. Use only.in a well ventilated area. Avoid

breathing dust,

Storage:

Keep away from sources of ignition

vapor, wist,

. X or gas . Avoid contact with eyes,
and clothing. 'Keep container tightly cleosed. Do not ingest or
inhale.

Store in a cool,

skin,

dry,

well-ventilated aresa away from incompatible substances. Do nct store
in aluminum containers.

**x¥ SECTION 8 - EXPOSURE CONTROLS, PERSCNAL PROTECTION **x=*

Engineering Controls:

$ a1
rlaa

Facilities storing or utilizing this mate ‘should be equipped
with an eyewash facility and a safety shower. Use adegquate general or

local exhaust ventilation to keep airborne concentrations below the
permissible exposure limits.

1,1,1-trichloroetha
ne

e e e m e am - e = -

Expogure Limits

s R E Ty i R U S,

STEL

e e — e ———

1,4-diloxane

see Appendix C
for
supplementary .
exposure limits

700 ppm IDLH

no established

RELs —~ see

Appendix D

pepm IDLEHE

g L O

720

350 ppm TWA;
1300 mg/m3 TWa

mg/m3 TWA

100 ppm TWA; 360
mg/m3 :

20 ppm; skin - NICSH Potential
potential for Occupaticnal
: cutaneocus. Carzinogen - see
j abgcrption 2ppendix A
I Potential NICSH
: carcincgen.
B e e T e R it +

QSHA Vacated PELsg:
: 1,1,1l-trichloroethane:

350 ppm TWA; 1900 mg/m3 TWA
Nitromethane:

100 ppm TWA; 250 mg/m3 TWA
1,2-butylene oxide:

No OSHA Vacated PELs are listed for this chemical
1,4-dioxane:

25 ppm TWA; 90 mg/m3 TWA

Perscnal Protective Equipment

Eyes:

Wear appropriate protective eyeglasses or chemical
safety goggles as described by CSHA's eye and face

: protection regulations iz 29 CFR 1810.133 or Burcpean

. Standard EN166.

i Skin: :

: Wear appropriate protective gloves to prevent skin
exposure. '

o Clothing:

Wear appropriate protective clothing to prevent skin

|
|
\
\
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exposure.
Respirators:
A respiratory protecticon program that meets OSHA's 29
CFR §1210.134 and ANSI 2Z88.2 requirements or EBuropean
Standard EN 149 must be followed whenever workplace
conditions warrant a respirator's use.

*¥x%xx SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES *x%*

Physical State: Liquid
Appearance: eonlorless liquid
Odor : Sweet, mild chloroform-like.
pH: Not availakble.
Vapor Pressure: 100 mm Hg @ 20 deg C
Vapor Density: 4.55 (air=1)
Evaporation Rate: 1.0 (carbon tetrachloride=l)
Viscosity: 0.86 cP @ 20 de
Boiling Point: 74-76 C
Freezing/Melting Point: -35 deg C
Autoignition Temperature: 536 deg C ( 996.80 deg F)
Flash Point: Not available.
NFPA Rating: Not published.
Explosicon Limits, Lower: 7.5 vol %
' Upper: 15 vol %
Decomposition Temperature: Not available.
Sclubility: ' Inscluble.
Specific Gravity/Deasity: 1.3328 (water=1l)
Molecular Formula: C2H3C13
Molecular Weight: 133.38

*k*x* SECTION 10 - STABILITY AND REACTIVITY #***

Chemical Stability:
Stable at room temperature in closed containers under normal storage
and handling conditiouns.
Conditions to Avoid: -
High temperatures, incompatible materials, ignition sources,
molsture.
Incompatibilities with Other Materials: )
Strong oxidizing agents, aluminum, aluminum alloys, magnesium,
magnesium alloys, strong bases; potassium, sodium, active metals,
aluminum oxide + heavy metals, metals, sodium hydrexide, liquid
oxygen, hydrochloric acid, halocarbcus, nitrogen tatryoxide, caustics
_(e.g. ammonia, ammonium hydroxide, calcium hydroxide, potassium
hydroxide, sodium hydroxide), water, halogens, reducing agents,
decaborane, sulfur triecxide, triethynylaluminum, boron triflucride.
Hazardous Decomposition Products:
Hydrogen chloride, phoagene, carbon monoxide, irritating and toxic
fumes and gases, carhon dioxide.
Hazardous Pelywerization: Has not been reported

*x%* SGECTION 11 ~ TOXICOLOGICAL INFORMATION #*¥x¥

RTECS#: )
CASH# 71-S5-6: RJ2975000
CAS# 75-52-5: PAS8Q0Q0QQ
CAS# 106-88-7: EXK3675000
CAS# 123-91-1: JG82250Q40

LD50/LCE0: ‘
CAS# 71-55-6: Inhalation, mouse: LCSE0Q =3911 ppm/2H; Inhalation, rat:
LC50 =18000 ppm/4H; Oral, mouse: LD50 = 6 gm/kg; Qral, rabbit: LDS5O =
5660 mg/kg; Oral, rat: LD50 = 3600 mg/kg.
CAs# 75-52-5: Oral, mouse: LDS0 = 950 mg/kg; Cral, rat: LDSC = 940
ng/kg.
cgs# 106-88-7: Oral, rat: LDSO = 500 mg/kg; Skin, rabbit: LD50 =
2100 mg/kg.
CAS# 122-91-1: Inhalation, mouse: LC50 =37 gm/m3/2H; Inhalaticn,
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: . i
rat: LC50 =46 gm/m3/2H; Oral, mouse: LD5Q
LDSQ = 2 gm/kg; Skin, rabbit: LD5O
Carcinogenicity:

: 1,1,1-trichlorcethane -~

= 5700 mg/kg; Oral, rabbit.
= 7600 mg/kg.

ACGIH: A4 - Not Classifiable as a Human Carcinegen

IARC: Group 3 carc1noger
: Nitromethane -

Califormia:

carcinogen; initial date 5/1/97
1,2-butylene oxide -

OSHA: Possible Selact carcinogen
IARC: Group 2B carcinogen

. 1,4-dioxane -

1 - ACGIH: A3 - animal carcinogen

California: carcinogen; initial date 1/1/88

\ NIOSH: occupational carcinogen

i NTP: Suspect carcinogen

i OSHA: Possible Select carcinogen

: IARC: Group 2B carcinogen

i Epidemiclogy:

- No informatien available.
Teratogenicity:
Qral, rat: TDLo = 43 mg/kg (female 1-~22 day(s) after conception and
lactating female 21 day(s) post-birth) Specific Develcpmental
\ Abnormalities - cardiovascular (circulatory) system.; Inhalationm,
. rat: TCLo = 2100 ppm/6H (female 1-2Q day(s) after conception) Effects
1 on Embryo or Fetus - fetotoxicity {except death, e.g., stunted
; fetus) .
i Reproductive Effects:

No information available.
! Neurotoxicity:

No inhormation available.
Mutagenicity:

Morphological Transformaticn: Rat, Embryo
|

= 99 umcl/L.; Mutation in
Microorganisms: Mouse, Lymphecyte = 31300 ug/L.; Morpholegical
) Transformation: Mouse, Embrye = 20 mg/L.; Cytogenetlic Analysis:
| Hamster, Ovary = 160 mg/L.
Other. Studies:

Standard Draize Test (Skin,

‘ rabbit) = 20 mg/24H (Moderate] Standard
| Draize Test: Administration into the eye (rabbit) = 2 mg/24H
i (Severe) .
|
**xx% SECTION 12 - ECOLOGICAL INFORMATION %%+
1 Ecotoxicity:

Figh: Fathead Minnow: EC50 = 52.39 mg/L; 96 Er; Flow-through at
25.5°CFish: Bluegill/Sunfish: LCS50 = 72 mg/L; 396 Hx; S8tatic

I bicassayFish: Fathead Minnow: LC50 = 52.9 wg/L; 96 Hr; Flow-through
) at 25.5°CFish:; Sheepshead minnow: LC50 = 53-72 mg/L; 96 Hr;

\ UnspecifiedWater £lea Daphnia: ECS0 » 530 wg/L

; 48 Hx;
UnspecifiedReleases to surface water will decrease in concn almost

entirely due to evaporation. Spills on land will decrease in
concentration almost entirely due to volatilizatiom and leaching

#*%* SECTION 13 -~ DISPOSAL CONSIDERATIONS #***%*

Chemical waste generators must determine whether a discarded chemical is classif
as a hazardous waste.

US EPA guidelines for the classification determinaticon are listed in 40 CFR Part

Additicnally, waste generators must consult state and local hazardous waste regu
. engure complete and accurate classification

i RCRA P-Series: None listed. .
RCRA U-Series: CASH 71-55-6: waste number U226. CASH#
\123-91~1: waste number Ul08.

**x % SECTION 14 - TRANSPCRT

INFORMATION *#«*x
Us DOT

I
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Shipping Name: 1,21,1-TRICHLORCETYANE
Hazard Class: 6.1
UN Number: UN2831
Packing Group: III
Canadian TDG
Shipping Name: 1 1 L
Hazard Class: 6.1
UN Number: UN2831

TRICHLOROETHANE

**** SECTION 15 - REGULATORY INFCRMATIQN ***+
US FEDERAL
: TSCA

|

CaS# 71-55-6 is listed on the TSCA inveuntcry,
CAS# 75-52-5 is listed on the TSCA inventory.
CASH# 106-88-7 is listed on the TSCA inventory
CAS

# 123-91-1 is listed on the TSCA iaverntory.
Health & Safety Reporting List

l CASY 71-55-6: Effective Date:

Cctober 4, 1982; Sunset Date: October 4,
1982
! CAS# 75-52-5: Effective Date: April 13, 1989; Sunset Date: December 19
i , 1995
‘ CAS# 106-88-7: Effective Date: Octoker 4, 1982;
j, , 1992

Sunset Date: Cctocber ¢
\ Chemical Test Rules

. CASH# 71-55-6: Testing required by: manufacturers; processors (40 CFR 7
; Section 12b
CAS# 71-55-6: 4a/12b/4 term
TSCA Significant New Use Rule

\
f None of the chemicals in this material have a SNUR under TSCA
11 SARA :

Section 302 (RQ)
CaS# 71-55-6: final RQ = 1000 pounds (454 kg)
Cas# 123-91-1: fimal RQ = 100 pounds (4: 4 kg)
1 ' Section 302 (TPQ)
None of the chemicals in this product have a TPQ.
SARA Codes
CAS # 71-55-6: acute.

Cas # 75-52-5%: chronic, flammable, reactive.
CAS # 106-88-7: acute.

‘ CAS # 123-91-1: chromic,
; Section 313

flammable.

This material contains 1,1,1-trichloroethane (CAS# 71-53- 6

96%) ,which is subject to the reporting requirements of Sectlon 313 of
SARA Title III and 40 CFR Part 372.

This chemical i3 not at a high enough concentration tc be reportable
under Section 313.

This material contains 1,4-dicxane (CASH# 123-91-1, 2 5%),which is
\ subject to the reporting requirements of Section 313 of SARA Title
1 IIT and 40 CFR Part 3732.
i Clean Air Act:

CAS# 71-55-6 is listed as a hazardous air pollutant (HAP).
CAS# 106-88-7 ia listed as a hazardous air pollutant (HAPR).
CAS# 123-91-1 is listed as a hazardous air pollutant (HAP)

CAS# 71-55-6 is listed as a Class 1 ozone depletor with an ODP = 0.1;
GWP = 110; commodity code 2903.12.6310;

ssential use - cleaning, ben
This material deoes not contain any Class 2 Ozone depletors
; Clean Water Acrt:

None of the chemicals in this product are listed as Hazardous
Substances under the CWA.

CAS# 71-55-6 is listed asg a Pricrity Pcllutant under the CQlean Water
Act. '

Neone of the chemicalsg in this preduct are listed as Toxic Pellutants
under the CWA.
QSHA:

CAS# 75-52-5 is considered highly hazardcus by OSHA
© STATE
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1,1,1-trichloroethane can be found on the following state right to
kopow lists: California, New Jersey, Florida, Pennsylvania,
Minnesota, Massachusetts.
Nitromethane can be found on the following state right to kucw lists:
California, New Jersey, Florida, Pennsylvania, Minnesota,
Massachusetts.
1,2-butylens oxide can be found on the fellowing state right to know
lists: New Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.
1,4-dloxane can be found on the following state right to kpow lists:
California, New Jersey, Florida, Pennsylvania, Minnesota,
Massachusetts.
WARNING: This product contains Nitromethane, a chemical known to the
state of California to cause cancer.
WARNING: This product contains 1,4-dicxane, a chemical known to the
state of California to cause cancer.
California No Significant Risk Level:
CAS# 123~91-1: no significant risk level = 30 ug/day
European/International Regulaticns
Eurcpean Labeling in Accordance with EC Directives
Hazard Symbols: XN N
Risk Phrases:
R 20 Harmful by inhalation.
R 53 Dangerous for the ozone layer.
Safety Phrases:
S 24/25 Avoid contact with skin and eyes.
S 59 Refer to manufacturex/supplier for information
on recovery/recycling.
S €1 Avoid release to the enviromment. Refer to
special instructions/Safety data sheets.
WGK (Water Danger/Protection)
CAS# 71-55-6: 3
CAS# 75-52-5: 2
-CAS# 106-88-7: 3
CASH# 123-91-1: 2
United Kingdom Occupational Exposure Limits
CAS# 71-55-6: OES-United Kingdom, TWA 200 ppm TWA; 1110 mg/m3 TWA
CASH# 71-55-6: OES-United Kingdom, STEL 400 ppm STEL; 2220 mg/m3 STEL
CAS# 75-52-5: CES-United Xingdom, TWA 100 ppm TWA; 254 mg/m3 TWA
. CAS# 75-52-5: CES-United Kingdowm, STEL 150 ppm STEL; 381 mg/m3 STEL
CAS# 75-52-5: OES-United Kingdom, STEL 150 ppm STEL; 381 mg/m2 STEL
CAS# 123-91-1: OES-United Kingdom, TWA 25 ppm TWA; 91 mg/m3 TWA
CAS# 123-51-1: OES-United Kingdom, STEL 100 ppm STEL; 366 mg/m3 STEL
Canada
CAS# 71-55-6 iz listed on Canada's DSL/NDSL List.
CASH# 75-5%2-5 ig listed on Canada's DSL/NDSL List.
CAS# 106-88-~7 is listed on Canada's DSL/NDRDSL List,
CAS# 123-91-1 is listed on Canada's DSL/NDSL Ligt.
This product has a WHMIS claassification of D1B, D2A.
CAS# 71~55-6 is not listed on Canada's Ingredient Disclosure List.
Cas# 75-~52-5 is not listed on Canada's Ingredient Disclosure List.
CASH# 106-88-7 is not listed on Canada's Ingredient Disclosure List.
CAS# 123-91-1 is neot listed on Canada's Ingredient Disclosure List.
Exposure Limits
CAS# 71-55-6: OEL-AUSTRALIA:TWA 125 ppm (680 mg/m3)
OEL-BELGIUM:TWA 350 ppm (1910 mg/ml) ;STEL 450 ppm (2460 mg/m3)
QEL-CZECHOSLOVAKIA:TWA 500 mg/m3;8TEL 2000 mg/m3
OEL-DENMARK:TWA 100 ppm (540 mg/m3)
OEL-FINLAND:TWA 100 ppm (540 mg/m3) ;STEL 250 ppm (1400 mg/m3)
OEL-FRANCE:TWA 300 ppm (1630 mg/m3) ;STEL 450 ppm (2500 mg/m3)
CEL-GERMANY:TWA 200 ppm (1080 mg/m3)
QEL-HUNGARY :TWA 100 mg/m3;STEL 300 mg/m3;S8kin
OEL-JAPAN:TWA 200 ppm (1100 mg/m3)
QEL-THE NETHERLANDS:TWA 200 ppm (1080 mc/m3) ;STEL 500 ppm
QEL-THE PHILIPPINES:TWA 350 ppm (1900 mg/m3) JANS
OEL-RUSSIA:TWA 200 ppm;STEL 20 wmg/m3
| OEL-SWEDEN:TWA 50 ppm (300 mg/m3) ;STEL 80 ppm (50 mg/m3)
| OEL-SWITZERLAND:TWA 200 ppm (1080 mg/m3);STEL 100 ppm
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| OEL-TURKEY:TWA 350 ppm (1900 mg/m3)

| CEL~UNITED KINGDOM:TWA 350 ppm (1900 mg/w3);STEL 450 jo)sitst

| OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV.

i QCEL IN NEW ZEATAND, SINGAPORE, VIETNAM check ACGI TLV

| CASH#H 75-52-5: QEL-DENMARK:TWA 100 ppm (250 mg/m3)

! QEL-FINLAND:TWA 100 ppm (250 mg/m3) ;STEL 150 ppm (375 mg/m3)

; OEL-FRANCE:TWA 100 ppm (250 mg/m3) _

: OEL~GERMANY:TWA 100 ppm (250 mg/m3)

CEL-THE NETHERLANDS:TWA 100 ppm (230 mg/m3)

OEL-THE PHILIPPINES:TWA 100 ppm (250 mg/m3)

) OEL-SWITZERLAND:TWA 100 ppm (250 mg/m3)

| OEL-TURKEY : TWA 100 ppm (250 mg/m3)

} OEL-UNITED KINGDOM:TWA 100 ppm (250 mg/m3) ;STEL 150 ppm

OEL IN BULGARIA, COLOMEIZ, JCRDAN, KOREA check ACGIH TLV

! OEL IN NEW ZEALAND, SINGAPCRE, VIETNAM check ACGI TLV

o CAS# 123-91-1: OEL-AUSTRALIA:TWA 25 ppm (90 mg/m3) ;Skin

i OEL~-AUSTRIA:TWA 50 ppm (180 mg/m3) ;8kin

: . OEL-BELGIUM:TWA 25 ppm (90 mg/m3);Skin

OEL-DENMARK:TWA 10 ppm (36 mg/m3);Skin :

OEL-FINLAND:TWA 25 ppm (90 mg/m3);STEL 40 ppm (13 mg/m3);Skin

QOEL-FRANCE:TWA 10 ppm (35 mg/m3) ;STEL 40 ppm (140 mg/m3) ; CAR

, CEL-GERMANY:TWA 50 ppm (180 mg/m3) ;Skin;Carcinoge

; QEL-HUNGARY:8TEL 10 mg/m3;Skin;Carcinogen

' OEL-JAPAN:TWA 10 ppm (36 mg/m3) ;Skin;Carcinogen

| OEL-THE NETHERLANDS:TWA 50 ppm (180 mg/m3) ;Skin

; OEL-THE PHILIPPINES:TWA 100 ppm (360 mg/m3);Skin

OEL-POLAND:TWA 10 mg/m3

OEL-RUSSIA:TWA 10 ppw;STEL 10 mg/m3;Skin

OEL-SWEDEN:TWA 25 ppm (90 mg/m3) ;STEL 50 ppm;Skin;CAR

OEL-SWITZERLAND:TWA 25 ppm (90 mg/m3);STEL 50 ppm;Skin

OEL-TURKEY:TWA 100 ppm (360 mg/m3) ;Skin

: OEL-UNITED KINGDOM:TWA 25 ppm (90 mg/m3);STEL 100 ppm;Skin

i OEL IN BULGARIA, COLOMEIA, JORDAN, KOREA check ACGIH TLV
QEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

**%* SECTION 16 - ADDITIONAL INFORMATION ##%*
% MSDS Creatiom Date: 6/11/1999 Revision #2 Date: 8/02/2000

| The information above is believed to be accurate and represents the best

; information currently available to us. Heowever, we make no warranty of

‘ merchantability or any other warranty, express or implied, with respect to
such information, and we assume nc liability resulting from its use. Users
should make their own investigations to determine the suitability of the
infermation for their particular purposes. In no way shall the company be
liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, comsequential or exemplary

3 damages, howsgoever arising, even if the company has been advised cf

j the possibility of such damages.
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1,1,2-Trichloroethane
26380

* x* SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATICN #**x=
MSDS Name: 1,1,2-Trichloroethane
Catalog Numbers:

T339 1, T332 4, T338-1,

4, T339-4,
Synonyms :

T339L, T3394, T3991

Beta-T, Vinyl Trichloride, RBReta-Trichlorcethane
Company Identificatieon: Fisgher Scientific

| 1 Reagent Lane

Fairlawn, NJ 07410

For information, call: 201-796-7100

Emergency Number: 201-756-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

***xx SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS ****

B e e = e e e - e m - e it
CAS# Chemical Name % EINECS#
| 79-00-5 1,1,2~trichloroethane ca. 100 201-166-9
Fommm e e e e e e o m - mm e m e
Hazard Symbols: XN :
Risk Phrases: 20/21./22
- kkkx SECTION 3 - HAZARDS IDENTIFICATIQN ****
EMERGENCY OVERVIEW
Appearance: clear glightly yellow.
Caution! May be harmful if swallowed. May cause central nervous
system depression. May :cause eye and skin drritaticon. May cause
respiratory and digestive tract irritation. May cause cancer based
on animal studies.
Target Organs: Kidneys, central nexvous system, liver.
Potential Health Effects
Eye:
May cause eye irritation. May cause eye injury.
Skin: o
Exposure may cause irritation characterlzed by redness dryness, and
lnflammatlon
Ingestion:
May cause gastrointestinal irritation with nausea, vomiting and
diarrhea. May cause central nervous system depression, characterized
by excitement, followed hy headache, dizziness, drowsiness, and
nausea. Advanced stages may cause collapse, unconscicuseness, coma
and possible death due to regpiratory fallure May be harmful if
swallowed.
Inhalatiecn:
Inhalation of high concentrations may cause central nervous gystem
effects characterized by headache, dizziness, unconscicusness and
coma. Causes respiratory tract irritaticn.

Chronic:

May cause liver and kidney damage

**+x SECTION 4 ~ FIRST AID MEASURES *rx+

Eyes:
Flush eyes with plenty of water for at least 15 minutes
occasionally lifting the upper and lower eyelids. Get medical aid
immediately.

Skin:
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Get medical aid. Flush skin with plenty of scap and water for at

least 15 minutes while removing contaminated clothing and shoes. Wash
clothing before reuse.
Ingesticon:

If victim is conscicus and alert, give 2-4 cupfuls of wilk or water.
Never give anything by mouth to an unconscious persen. Get medical
aid immediately.

Inhalaticn:

Get medical aid immediately. Remove from exposure to fresh air
immediately. If not breathing, give artificial respiration. If
breathing is difficult, give oxygen. '
Notes to Physician:

Treat symptomatically and

*x4* GECTION 5 - FIRE FIGETING MEASURES ****

General Information:

As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or eguivalent), and full
protective gear. During a fire, irritating and highly toxic gases
may be generated by thermal decomposition or combustion. Containers
may explode in the heat of a fire.

Extinguishing Media: ‘ :

For small fires, use dry chemical, carbeon dioxide, halon, or water

" spray. For large fires, use water spray, fog or regular foam. Cool
containers with flooding quantities of water until well after fire
is out.

**xx% SECTION 6 ~ ACCIDENTAL RELEASE MEASURES ****

General Information: Use proper pergconal protective equipment as indicated
in Section 8.

Spills/leaks: :
Absorb spill with inert matexrial, (e.g., dry sand or earth), then
place into a chemical waste container. Clean up spills immediately,
observing precautions in the Protective Equipment section. Flush
spill aresa with water. A vapor suppressing foam may be used to reduce
vapors.

el SECTICN 7 - HANDLING and STORAGE *#¥**
Handling:

Wash thoroughly after handling. Remcve contaminated clothing and
wash before reuse. Use with adequate ventilation. Do not reuse thisg
container. '

Storage: . .

Keep away from heat, sparks, and flame. Store in a cool, dry place.
Keep from contact with oxidizing materials. Do not store in metal
containers. Keep contalners tightly closed. -

*¥%** SECTION 8 - EXPOSURE CONTROLS,

PERSONAL PROTECTIQON ***+*
Engineering Controls:

Uae adequate general or local exhaust ventilation to keep airborne
concentraticns below the permissible exposure limits.

e e - - ————— -

1,1,2-txichlorcetha
ne '

10 ppm; skin -
potential for
cutaneous
absorption

Exposure Limits

10 ppm TWA; 45
ma/m3 TWA; NIOSH
Potential
Qccupaticnal
Carcinogen - ges

Appendix A; see
Appendix C

e mm e e me e — -

CSHa - Final PELs
10 ppm TWA; 45
mg/m3 TWa
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Physical State:

for supplementary
exposure limics
Potential NIOSH
carcinogen.

(Chloroethanes) l
|
|

OSHA Vacated PELs: .
1,1,2-trichloroethare:
10 ppm TWA; 45 mg/m3 TWA

Personal Protective Eguipment

Eves:
Wear appropriate protective eyeglasses or chemical
safety goggles as described by CSHA's eye and face
protection regulations inm 29 CFR 1910.133 or Eurcpean
Standard EN164.
Skin: .
Wear appropriate protective gloves to prevent skin
- exposure.
Clothing:
Wear appropriate protective clothing to prevent skin
exposure.
Respirators:

Follow the OSHA respirater regulations fournd in 29CFR
1910.134 or Buropean Standard EN 149. Always use a

NIOSH or Eurcpean Standard EN 149 approved resplrator
when necessary.

***x* SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES ****

Ligquid
Appearance: clear slightly yellow
Cdor : sweetish odor - irritating odor - weak odor
PH:

Vapor Pressure:

Not available.
3.1 kPa @ 25C

Vapoxr Density: 4.63
Evaporation Rate: Not available.
Viscosity: 1.689 cP @ 25C
Boiling Point: 110 - 115 deg C @ 760.0C0mm Hg
Freezing/Melting Peint: - -37 deg C
Autoignition Temperature: 459 deg C ( 858.20 deg F)
Flash Peint: ’ None
NFPA Rating: Not published.
Explosion Limits, Lower: 6.0 vol %
Uppex: 15.5 vol %
Decomposition Temperature:
Solubility: 0.4 G/1LO00OML WATER (20°C)
Specific Gravity/Density: 1.4350g/cm3
Molecular Formla: C2H3Cl13
Molecular Weight: 133.40

*¥x*+ SECTION 10 - STARILITY AND REACTIVITY #>*x

Chemical Stability:

Stable under normal temperatures and pressures.
Conditions to Aveid:

Incompatible materials, metals, strong coxidants.
Incompatibilities with Other Materials:

Strong bases, strong oxidizing agents, sodium, potassium, magnesium,
aluminum, heat.

Hazardous Deccmposition Products: .
Hydrogen chloride, phosgene, carbon menoxide, irritating and toxic
fumes and gases, carbon dioxide.

Hazardous Polymerization: Will not occur.
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_ **** SECTION 11 - TOXICOLOGICAL INFORMATION **+*+*
! RTECS# :

CAS# 73-00-5: KJ3150000
IDS0/LCS0:

CAS# 79-00-5: Oral, mouse: LDS50 =

- = 3789 mg/kg; Qral, rat: LDSO
mg/kg; Skin, rabbit: LD50 = 5377 mg/kg.

| Carcinogenicity:

i

1,1,2-trichlorcethane -

= 83¢

ACGIH: A¢ - Not Cla551f1able as & Human Carxcinogen
Califormia: carcinogen; initial date 10/1/90
NIOSH: occupational carcincgen
IARC: Group 3 carcinocgen
Epidemiclogy:

! No information available.
1 Teratogenicity:
‘ No information available.
Reproductive Effects:
No informaticn available.
Neurcotoxicity:
No information available.
Mutagenicity:
No information available.
Cther Studies:

g No data available.
|

*A%xx SECTION 12 -~ ECOLOGICAL INFORMATION #xx=

\ Othexr
\ No information available.
{

‘ *rxx SECTION 13 - DISPOSAL CONSIDERATIONS *+**

Chemical waste generators must determine whether a discarded chemical is classif
as a hazardous waste.
| US EPA guidelines for

the classification determimation ares listed in 40 CFR Part
Additionally, waste generators must consult state and local haza*dcus waste regqu
ensure complete and accurate classification.

RCAA P-Series: None listed.
RCRA U-Series: CASH# 79-00-5: waste number U227.

*xdkx SECTION 14 - TRANSFORT INFORMATION **r»

US DOoT

No lnformatlon availakle
Canadian TDG

‘ Shipping Name: POISONOUS LIQUID NOS (TRICHLOROETHANE)
\ ‘ Hazard Class: 6.1(9.2)

UN Number: UNZ810

*xxx SECTION 15 - REGULATORY INFORMATIQN #***+*

US FEDERAL
TSCA

CAS# 79-00-5 is listed on the TSCA inventorxy
‘ Health & Safety Reporting List
| CAS# 79-00-5: Effective Date: Jupme 1, 1987; Sunset Date: June 1, 1997
‘ Chemical Test Rules
None of the chemicals in this preduct are under a Chemical Test Rule
Section 12b

None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule ‘

None of the chemicals in this material have a SNUR under TSCA.
| SARA
Section 302 (RQ)

CASH# 79-00-5: Einmal RQ = 100 pounds (45.4 kg)
Section 302 (TEQ)
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None of the chemicals in this product have a TPQ.
SARA Codes

CAS # 79-00-5: acute, chronic, flammable.
Section 313

This material contains 1,1,2-trichlorcethane (Cas# 79-00-5,

100%) ,which is subject to the reporting reguirements of Section 313
of SARA Title III and 40 CFR Part 372.

Clean Air Act:

CAS# 79-00-5 is listed as a hazardous air pollutant (HAP).

This material does not contain any Class 1 Ozone depletors.

This waterial deces not contain any Class 2 Ozcne depletors
Clean Water Act:

None of the chemicals in this product are listed as Hazardous
Substances undexr the CWA.

CAS# 79-00-5 is listed as a Priority Peollutant under the Clean Wat
Act. :
CAS# 73-00-5 is listed as a Toxic Follutant undexr the Clean Watexr
Act. .

OSHA:
None of the chemicals in this product are considered highly haza*dous
by OSHA.

STATE

1,1,2-trichlorcethane can be found on the following state right to
know lists: California, New Jersey, Florida,
Minnesota, Massachusetts.
The following statement(s) is(are) made in order to comply with
the California Safe Drinking Water Act
WARNING: This product contains 1,1,2-trichloroethane, a chemical
known to the state of California to cause cancer
Califormia No Significant Risk Level:
CaSH# 79-00-5: no gignificant risk level = 10 ug/day
European/International Regqulaticns

Eurcpean Labeling in Accordance with EC Directives

Hazard Symbols: XN

Risk Phrases;

Pennsylvania,

R 20/21/22 Harmful by inhalation, in contact with
skin and if swallowed.
Safety Phrases:

5 9 Keep container in a well-ventilated place.
WGK (Water Danger/Protection)

CASH# 79-00-5: 3
Unicted Ringdom Occupational Exposure Limits

Canada

CAS# 79-00-5 is listed on Canada's DSL/NDSL List.
This praoduct has a WHMIS classification of D1B.

CAS# 79-00-5 is not listed on Canada's Ingredient Digclosure List.
Exposure Limits

CAS# 79-00-5: OEL-ARAB Republic of Egypt:TWA 10 ppm (40 mg/m3 Skin
OEL-AUSTRALIA:TWA 10 ppm (45 wg/m3) ;Skin

OEL-BELGIUM:TWA 10 ppm (55 mg/m3);sSkin

OEL-DENMARK:TWA 10 ppm (5S4 mg/m3) ;Skin

OEL-FINLAND:TWA 10 ppm (54 mg/m3) ;STEL 20 ppm (11 mg/m3) :Skin
OEL~GERMANY:TWA 10 ppm (35 mg/mn3) ;Skin;Carcinogen
OEL-HUNGARY:TWA 10 mg/m3;STEL 20 mg/mB Skin

OEL-JAPAN:TWA 10 ppm (55 mg/m3) ;Skin

OEL-THE NETHERLANDS:TWA 10 ppm (45 mg/m3) ;Skin

QEL-POLAND: TWA 100 mg/m3

OEL-RUSSIA:TWA 10 ppm

OEL-SWITZERLAND:TWA 10 ppm (55 mg/m2);STEL SO ppm;Skin
OEL-UNITED KINGDOM:TWA 10 ppm (45 mg/m3);STEL 20 ppm;Skin
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV
QEL IN NEW ZEALAND SINCAPORE VIETNAM check ACGET TLV

Wk ok SECTION 16 - ADDITICNAL INFORMATION *»=**

MSDS Creatiom Date: 9/02/13%7 Revision #3 Date: 8&/02/2000
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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, exprass or implied, with respect tg
- 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 way shall the company 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 tke company has been advised of
the possikbility of such damages.

|

\
]
!
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1,1-Dichloroethane, 99+%, Stabilized with Nitrométhane
ACROS83933

i
|
’0.
*kdx SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **¥%
MSDS Name:

1,1-Dichloroethane, 89+%, 8Stabilized with Nitromethans
Catalog Numbers:

AC113350000, AC113350010, AC113351000, ACLL3352500
Synonyms ;

Ethylidene Chloride.
Company Identification (Europe): Acros Organics N.V.
- Janssen Pharmaceuticalaan 3a
2440 Geel, Belgium
Acros Orgauics
One Reagent Lane

. Fairlawn, NJ 07410
For information in North America, call: 800-ACROS-01

For information in Eurcpe, call: 0032{0) 14575211
For emergencies in the US, call CHEMTREC: 800-424-95300

. For emergencies in Eurcpe, call: 0032(0) 145752989
‘ » .

| Company Identification (US2):

***x SECTICON 2 - COMPOSITION, INFORMATION ON INGREDIENTS

% %k k ok
R it A e e e e e, — B Hmmmm s — -
CASH Chemical Name % EINECS#
\ 75-34-3 1,1-Dichlorocethane »99 200-863-5
' e m e e m - B et bt b e Frmm . o m
| : Hazard Symbhols: XN F
\ Rigsk Phrases: 11 22 36/37 §2/53
’ *+x% SECTION 3 - HAZARDS IDENTIFICATION *x#=*
: EMERGENCY QOVERVIEW
| Appearance: clear colorless to very faint yellow. Flash Point: -10 deg C.
\ Danger! Extremely flammable liquid. ' Causes respiratory tract
\ ixritation. May cause skin irritation. May be harmful if swallowed.
‘ May cause central nervous system depression. May cause digestive
E tract irritation with nausea, vomiting, and diarrhea. Causes aye
Q irritaticon.
‘ Target Organs: Central nervous system. -
‘ Potential Health Effects
' Eye:
! Causes eye irritatien. May cause chemical conjunctivitis and
\ corneal damage.
! Skin:

May cause irritation and dermatitis. May cause cyanosis of the
_ extremities.
Ingestion:

. May cause gastrointestinal irritation with nausea, vomiting and

} diarrhea. May be harmful if swallowed. Ingestion of large amcocunts

i may cause CNS depressgicn.

i Inhalaticn:

i Causes respiratcry tract irritation. The toxicclogical properties of

| this substance have not been fully investcigated. Aspiration may lead
to pulmonary edema. Vapors may cause dizziness cor suffocaticn. May

: cause burning sensaticn in the chest,
| Chronic:

: Effectts may be delayed.
| '

*xx4« SECTICON 4 - FIRST AID MEASURES ****
Eyes:

Immediately flush eyes with plenty of warex for at least 15 minutes,
\ . ;
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N occasionally lifting the upper and lower eyelids. Get medical aid.
Skin:

Get medical aid. Flush skin with plenty of soap and water for at
least 15 minutes while removing contawinated clothing and shoes. Wash
1 clothing before reuse.

! ingestion:

Never give anything by mcuth to an unconscious person. Get medical
aid immediately. Do NOT induce vomiting. If comscicus and alert,

rinse mouth and drink 2-4 cupfuls of milk or water.
, ‘ Inhalation:

Get medical aid immediately. Remove from exposure to fresh air

immediately. If not breathing, give artificial respiratiom. If

breathing is difficult, give oxygen. DO NOT use mcuth-to-wouth
respiration.
Notes to Physician:

Treat symptomatically and supportively.

d *%x%* SECTION 5 - FIRE FPIGHTING MEASURESG *#**
3 General Information:
As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
i protective gear. Vapors may form an explosive mixture with air.
i Vapors can travel to a source of ignition and flash back. During a
o ! fire, irritating and highly toxic gases may be generated by thermal
‘ decomposition or combustion. Will burn if involved in a fire. Use
: water spray to keep fire-exposed containers cool. Extremely flammable
E liquid. Containers may explode in the heat of a fire. Vapors may be
‘ heavier than air. They can spread along the ground and collect in
low or confined areas. Will be easily ignited by heat, sparks or
flame. '
» i Extinguishing Media: . .
For small fires, use dry chemical, carbon dioxide, water spray or
‘ alcohol-resistant foam. For large fires, use water spray, fog, or
% alcohol-resistant foam. Use water spray to cool fire-exposed
5 containers. Water may be ineffective, Do NOT use straight streams of
‘ water.
|
» ; *#*x* SECTION 6 - ACCIDENTAIL RELEASE MEASURES ***~*
|
E General Information: Use proper personal protective equipment as indicated
' in Section 8.
Spills/Leaks: -
Absorbk spill with inert material, (e.g., dry sand or earth), then
place into a chemical waste container. Aveoid runoff into storm
o gewers and ditches which lead to waterways. Clean up spills
immediately, cbserving precautions in the Protective Equipment
\ gsection. Remove all sources of ignition. Use a spark-proof tocl.
; Provide ventilaticn. A vapor suppressing foam may be used to reduce
vapors.
***x* SECTION 7 - HANDLING and STQRAGE #***

Handling: :

Wash thoroughly after handling. Use with adeguate ventilatian.
Ground and bond containers when transferring material. Use

spark-proof tools and explosion proof equipment. Avoid contact with
eyes, skin, and clothing. Empty containers retain product residue,

(l1iquid and/or vapor), and can be dangerxous. Keep container tightly
: closed. Avoid contact with heat, sparks and flame. Aveoid ingestion
hd and inhalation. Do not pressurize, cut, weld, braze, solder, drill,

\ grind, or expose empty containers toe heat, sparks or open flames.
| Storage:

|
|

Keep away f£rom heat, sparks, and flame. Xeep away from sources of
ignition. Store in a tightly closed container. Store in a cocl, dzry,

i well-ventilated area away from incompatible substances.
1 Flammables-area.
» i
I
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*x** SECTION 8 - EXPOSURE CONTRQLS,

PERSONAL PROTECTIQN **¥»

Engineering Controls:

Fgcilities storing or utilizing this material should be equipped
with an eyewash facility and a safety shower. Use adequate

ventilation to keep airborme concentrations low. Use adequate

; general cr local explosiom-proof ventilation to keep airborme levelg
* to acceptable levels,

Q8HA Vacated PELS:

\ 1,1-Dichlcreoethane [100 ppm

Exposure Limits
NIOSH QOSHA - Final PELs/|
100 ppm TWA; 400 100 ppm TWA; 400
mg/m3 TWA; see mg/m3 TWA
Apperdix C
(Chloroethanes)
for
supplementary
exp osure limits
3000 ppm IDLH

1,1-Dichloroethane:

100 ppm TWA; 400 mg/m3 TWA

Persconal Protective Equipment

Eyes:

1
Skin:

Wear chemical goggles. Wear appropriate protective
. eyeglasses or chemical safetby goggles as described by
OSHA's eye and face protection regulations in 23 CFR

910.133 or Europearn Standard EN166.

Wear appropriate protective gloves to prevent skin

exposure.

Clothing:

Wear appropriate protective clothing to prevent skin

| exposure.

Respirators:

A respiratory protection program that meets OSHA's 29

CFR §1910.134 and ANSI 288.2 requirements or European
Standard EN 149 must be folleowed whenever workplace

} cenditions waryant a respirator’s use.

¥+*+ SECTION 3

Physical State:
Appearxance:

Odor:

pH:

‘ Vapor Pressure:

| Vapor Density:

¢ Evaporaticn Rate:

k Viscosity:

Boiling Peoint:
Freezing/Melting Point:

Autoignition Temperature:
Flash Point:

NFPA Rating: _
Explosion Limits, Lower:
Upper:

| Decomposition Temperature:
Solubkility:

Specific Gravity/Density:

i
x
\
1
!

H\rtp://www.ﬁshersci.ca/msds.nsf/ 9
|
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~ PHYSICAL AND CHEMICAL PROPERTIES *+***
Liquid

clear colorless to very faint yellow
None reported.

Not available.

244 mbar @ 20 C

3.41

Not available.

Not available.

£7 deg C @ 760.00mm Hg

-97 deg C

660 deg C ( 1,220.00 deg F)

-10 deg C ( 14.03Q deg F)

(est.) Health: 2; Flammability:
.16 val %

.06 vol %

3; Reactivity: 0

Q.5g/100ml
1.1770g/cm3
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Molecular Formula: C2H4C12
Molecular Weight: 98.96

**xx SECTION 10

STABILITY AND REACTIVITY *%+*
| Chemical Stability:

Stable under normal t=mperatures and pressures.
| Conditions to Avoid:

Incompatible materials, ignition sources,
oxidants.
Incompatibilities with Other Materials
Oxidizing agents.
Hazardous Decomposition Products:
Hydrogen chloride, phosgene,
fumes and gases,

excess heat, strong

carbon monoxide,
carben dioxide.

irritating and toxic
Hazardous Polymerization: Has not been reported
\

*+x+ SECTION 11 - TOXICOLOGICAL INFORMATION ****
!

RTECS#:
\ CAS# 75-34-3: KI0175000
[ LD50/LC50: :
i CAS# 75-34-3: Inhalation, rat: LCS50 =13000 ppm/4H; Oral, rat: LDSO =
, 725 mg/kg. ' :
\ Carcinogenicity:
: 1,1-Dichlorcethane -
1 ACGIH: A4 - Not Classifiabhle as a Human Carcincogen
; California: carcinogen; inmitial date 1/1/30
5 Epidemioclogy: :
|- No Lnformatlon available.
\ Teratogenicity:

\ No information available.
: Reproductive Effects:

No information available
Neurotaoxicity:

No ianformation avallable
\ Mutagenicity:

No information available.
; Other Studies:

See actual entry in RTECS for compl et= information.
|

**%x* SECTION 12 ~ ECOLOGICAL INFORMATION **x-*
t .

*+*x%* QECTICON 13 - DISPOSAL CONSIDERATIONS ****

Chemical waste generators must determlne whether a discarded chemlcal is classif
a2 a hazardous waste.

., US EPA guidelines for the classification determination are listed in 40 CFR Part

Additionally, waste generators must consult state and local hazardous waste regu
! ensure complete and accurate classification
k RCRA P-Serieg: None listed

RCRA U-Series: CASH# 75—34-§: wagte number U076.

**x* SECTION 14 - TRANSPORT INFORMATION **xw>*

|
% Us poT
‘ Shipping Name: 1,1-DICHLOROCETHANE
k Hazard Class: 3
' UN Number: UN2362

Packing Group: IT
| Canadian TDG
! Shipping Name: 1, 1-DICHLORCETHANE
\ Hazard Class: 3
] UN Number: UNZ362 )
| Other Informatiom: FLASHPOINT -10 C
|
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***k SECTION 15 - REGULATORY INFORMATIQN ****

TSCA 1
CASH# 75-34-3 is listed on the TSCA inventor . i
Health & Safety Reporting List
| , CAS# 75-34-3: Effective Data: June 1, 1987; Sunset Date: June 1,
Chemical Test Rules ;

\ US FEDERAL
[}
i

1397
None of the chemicals in this product are under a Chemical Test Rule,
? ‘ Section 12b

‘ CAS# 75-34-3: 4/12b
TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
SARA |
Section 302 (RQ)
CAS# 75-34-3: final RQ = 1000 pounds {454 kg)
, Section 302 ({(TPQ)

None of the chemicals in this product have a TBQ.
. Section 313

This material ccntains 1,l-Dichlorcethane (CAS# 75-34-3, 99%),which
| is subject to the reporting requirements of Secticon 313 of SARA Title
a

IIT and 40 CFR Paxt 372.
Clean Air Ackt:

‘ CASH# 75-34-3 is listed as a hazardous air pollutant (HAP).
\d ‘ This material does not contain any Class 1 Ozone depletors.

' This material does not contain any Class 2 Czone depletors
i Clean Water Act:

None of the chemicals in this product are listed as Hazardous
Substances under the CWA.

CAS# 75-34-3 is listed as a Priority Pollutant under the Clean Water
Act.
|

o None of the chemicals in this product are listed as Toxic Pollutants
; under the CWA.
. OSHA: '
f Nene of the chemicals in this product are considered highly hazardous
by OSHA.
STATE :
‘ 1,1-Dichloroethane can be found on the fcllowing state right to know
» lists: Califormia, New Jersey, Florida, Pennsylvania, Minnesota,
' Massachusetts.
i The following statement (s) is(are) made in order to comply with
} the California Safe Drinking Water Act: -
‘ WARNING: Thig product contalns 1,1-Dichlorcethane, a chemical kncwn
' to the state of California to cause cancer
] California No Sigmificant Risk Level:
- \ CAS# 75-34-3: no significant risk level = 100 ug/day
Eurcopean/International Requlations
Eurcopean Labeling in Accordance with EC Directives
Hazard Symbels: XN F
Risk Phrases:
‘ R 11 Highly flammable.
| R 22 Harmful if swallowed.
" § R 36/37 Irritating to eyes and respiratory system.
| R 52/53 Harmful to aquatic organisms; may cause
! long-term adverse effacts ln the aguatic envircooment.
| Safety Phrases:
8 9 Keep container in a well-ventilated place
. 8§ 16 Xeep away from sources of ignition - No
smoking.
S 23 Do not inhale gas/*umes/vapour/snray
d ‘ S 282 After contact with skin, wash 1mmed*ately with
plenty of water.
S 33 Take precautiocnary measures against gtatic
discharges.
i 3 37 Wear suitable gloves.
; S 45 In case of accident or if yocu fesl unwell, seek
- %
\ﬁ:p /fwww fishersci.ca/msds.nst/9.../2eb2f689d8f9a2d85256611 OOOS:636°OpenDocumcn 09/27/2000
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: medical advice immediately (show the label where
i pessible) .
S 61 \"wold release to the environment. Refer to

special instructions/Safety data sheets.
| WGK (Water Danger/Protecticn)

CAS# 75-34-3: 3
| United KRingdom Occupational Exposure Limits
! CAS# 75-34~3: QES-United Kingdom, TWA 200 ppm TWA; 823 mg/m3 TWA
, CASH# 75~-34-~3: CES-United Kingdom, STEL 400 ppm STEL; 1650 mg/m3 STEL
: Canada
' CAS# 75-34-3 is listed on Canada's DSL/NDSL List.
This product has a WHMIS classification of B2, D2B.
CAS# 75-34~3 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits :
CAS# 75-34-3: OEL-ARAB Republic of Egypt
OEL-AUSTRALIA:TWA 200 ppm (810 mg/m3);STEL 250 pp (1010 mg/m3)
OEL-AUSTRIA:TWA 100 ppm (400 mg/m3)
CEL-BELGIUM:TWA 200 ppm (810 mg/m3)
OEL-DENMARK:TWA 100 ppm (400 mg/m3)
OEL-FINLAND:TWA 100 ppm (400 mg/m3)
OEL~FRANCE:TWA 200 ppm (810 mg/m3)
OEL~-GERMANY:TWA 100 ppm (400 mg/mi3)
OEL-JAPAN:TWA 100 ppm (400 mg/m3)
OEL-THE NETHERLANDS :TWA 200 ppm (820 mg/m3)
OEL-THE PHILIPPINES:TWA 100 ppm (400 mg/m3}
OEL-RUSSIA:TWA 1040 ppm
OEL-SWITZERLAND:TWA 100 ppm (400 mg/m3) ;STEL 200 ppm (800 mg/m3)
OEL-TEAILAND:TWA 50 ppm;STEL 100 ppm ’
OEL-TURKEY:TWA 100 ppm (400 mg/m3)
OEL-UNITED KINGDOM:TWA 200 ppm (810 mg/m3) ;STEL 400 ppua
- ' OEL IN BULGARIA, COLCOMBIA, JORDAN, KOREA check ACGIH TLV
; OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

;STEL 250 ppm (1010 mg/m3)

:STEL 250 ppm (1000 mg/m3)

i *x*x% SECTION 16 - ADDITIONAL INFORMATION ***=*
MSDS Creaticon Date: 9/02/199%7 Revision #5 Date: 8/02/2000

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 agsume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particular purpcses.. In no way shall the company be
liable for any c<laims, losses, or damages of any third party or for lost
| profits or any special, indirect, incidental, conseguential or exemplary
» ] damages, howscever arising, even if the company has been advised of

\ the possibility of such damages.
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R

‘; RTECS # KI8575000
‘\ ICSC# 0332
UN #1702
EC #602-015-00-3
! TYPES OF
| ACUTE BAZARDS/ FIRST AID/
‘ HAZARD/ PREVENTION
|
EXPOSURE SYMPTOMS FIRE FIGHTING
{ Not flammable. Gives off O open flames. - In case of fire in the
) FIRE irritating or toxic fumes (ar surroundings: all extinguishing
: gases) in a fire. agents allowed.
\ In case of fire: keep drums,
EXPLOSION etc,, cool by spraying with
i - S | water.
- |[EXPOSURE |[ - STRICT T r
I Abdomumnal pain. Cough. Ventilation, local exbaust, or  |[Fresh atr, rest. Artificial
‘ « INHALATION||Dizziness. Headache. Nausea. |breathing protection. respiration if indicated. Refer
i Sore throat. Vomiting, L for medical attention.
\ MAY BE ABSORBED! Dry  ||[Protective gloves. Protective  ||[Remove contaminated clothes.
1 e SKIN skin. Tremors (further see clothing. Rinse skin with plenty of water
. Inhalation). or shower. Refer for medical
; - attention.
Redness. Pain. Face shield or eye protection in|[Fust nnse with plenty of water
combination with breathing for several minutes (remove
o EYES protection. )

i ‘Abdominal pan. Nausea. 0 not eat, drink, or smeke  [[Do NOT induce vomiting. |
] o INGESTION ||Vomiting (further see during work.
o ) Inhalation).

International Chemical Safety Cards

1,1,2,2-TETRACHLOROETHANE 168 0332
z Y eerylons wralaride ]

Symmetrical-tetrachloroethane
; S-tetrachloroethane
‘i CHCL,CHCL,

') Molecular mass: 167.9
« CAS # 79-34-5

contact lenses if easily
possible), then take to a doctor.

L

Rest. Refer for medical

\: attention.

T P T AT MISPOASAT CTOR A PACKAGING & {
i SPILLAGE ’DISPOSAL J STORAGE LABELLING

i [ Ventilation. Collect leaking and Separated from strong bases, food Fkirtight. Do not transport with food

' |[spilled liquid in sealable containers as||and feedstuffs. Cool. Keep in the and feedstuffs.

. |{far a8 possible. Absorb remaining dark. Well closed. Keep in a well- T+ symbol

i |iliquid in sand or inert absorbent and (jventilated room. R: 26/27-51/53

t |lremove to safe place. Do NOT let S: (1/2-)38-45-61

t {ithis chemical enter the environment UN Hazard Class: 6.1

\g (extra personal protection: complete ' UN Packing Group: I1

| |lprotective clothing including self- Marine pollutant

‘ contained breathing apparatus). J __i .

l:‘ [ SEE IMPORTANT INFORMATION ON BACK J
Al

!
!

f‘mp://siﬁ.uvm.edu/mds/mf/cards/ﬁle/ozz2.mm1
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” 1UnC: 0332

Prepared in the context of cooperation between the Internatiopal Programumne on Chemical Safety & the

: Commission of the Evropean Communities © IPCS CEC 1993 4_‘-_”-\‘\‘}‘_%‘\{
International Chemical Safety Cards

1,1,2,2-TETRACHLOROETHANE

| ICSC: 0332
| | PHYSICAL STATE; APPEARANCE:  ROUTES OF EXPOSURE:
I COLOURLESS LIQUID,, WITH The substance can be absorbed into the body
CHARACTERISTIC ODOUR. by inhalation of its vapour, through the skin
M and by ingestion.
PHYSICAL DANGERS:
P The vapour is heavier than air. INHALATION RISK:
A harmful contamination of the air can be
0 CHEMICAL DANGERS: reached rather quickly on evaporation of this
The substance decomposes on buming under substance at 20°C.
R influence of air, moisture and UV light, ‘
producing toxic and corrosive gases EFFECTS OF SHORT-TERM
T including hydrogen chloride and phosgene. EXPOSURE:
Reacts violently with alkali metals, strong  The substance irritates the eyes and the
A bases and many powdered metals producing respiratory tract. The substance may cause
toxic and explosive gases. Attacks plastic.  effects on the central nervous system,
N and rubber. kidneys and liver, resulting in depression of
the central nervous system, kidney
T QCCUPATIONAL EXPOSURE LIMITS impairment and liver impairment. Exposure
(OELs): wmay result in unconsciousness. Exposure
TLV: | ppm; 6.9 mg/m? (as TWA) (skin) ~ mmay result in death. -
D (ACTIH 1994-1995). EFFECTS OF LONG-TERM OR
; . 3. ol
MAXK: 1 ppm; 7 mg/m’; skin, B (1992). REPEATED EXPOSURE:
A The liquid defats the skin. The substance
may have effects an the central nervous
T system and liver , resulting in impaired
functions.
A .
| Boiling point: 146°C Vapour pressure, Pa at 25°C: 780
Melting point: -44°C Relative vapour demnsity (air= 1): 5.8
| PHYSICAL Relative density (water = 1): 1.6 Relative density of the vapour/air-mixture at
- PROPERTIES Solubility in water, g/100 ml at 20°C: 0.29  20°C (air = 1): 1.031
: Vapour pressure, kPa at 20°C: 0.647 - Qctanol/water partition coefficient as log
., ; Pow: 2.39
\ ENVIRONMENTAL || The substance is toxic to aquatic organisms. This substance may be hazardous to the
: DATA environment; special attention should be given to its impact on the ozone layer.
\ [ NOTES ]
Use of alcoholic beverages enhances the hanotul effect. The odour waming when the exposure limit value is

“ exceeded is insufficient. Do NOT use in the vicinity of a fire or a hot surface, or during welding.

Transport Emergency Card: TEC (R)-719
NFPA Code: H3; FO; R1

A DDITIONAL INFORMATION =
e i
- [1CSC: 0332

© [PCS, CEC, 1593

Bl

1,1,2,2-TETRACELOROETHANE

‘ Neither the CEC or the [PCS nor any person acting on behalf of the CEC or the IPCS is
i I IMPORTANT {lresponsible for the use which might be made of this information. This card contains the
& LEGAL collective views of the IPCS Peer Review Committee and may not reflect in all cases all the
NOTICE: detailed requirements included in national legislation on the subject. The user should verify
compliance of the cards with the relevant legislation in the country of use,

|
|

{

http://sirl.uvm.edu/msds/mf/cards/file/0332.htral
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Poly(Vinyl Benzyl Chloride)
ACROS585444

*#+% SECTION 1. - CHEMICAL PRODUCT AND COMPANY IDENTIFICATIQN ***=

MSDS Name: Poly(Vinyl Benzyl Chloride)
Catalog Numbezrs:

AC%411521, XXPVCBCLZXKG
Synonyms ;

None .
Company Identification (Europe): Acryos Organics N.V.
Jaossen Pharmaceuticalaan 3a
2440 Geel, Belgium
Company Identificaticon (USA) : Acros Organics

‘ Cne Reagent Lane
Fairlawn, NJ 07410
information in North America, call: 800~ACROS-01
information in Eurcpe, call:

0032(0) 14575211
emergencies in the US, <call CHEMTREC: 800-424-9300
emergencieg in Eurcpe, call: 0032(0) 14575299

For
For
For
For

**%+ SECTICN 2 ~ COMPOSITION, INFCRMATION ON INGREDIENTS ****

B e et e i S et R et +
CAS# Chemical Name % EINECS# ‘
Q0-00-0 Poly (Vinyl Benzyl Chloride) 100.0Q unlisted }
Fomm e e mm e oo T e homm o mmemm e +
**x% SECTION 3 - HAZARDS IDENTIFICATION ****
. EMERGENCY OVERVIEW
Appearance: white.

Caution! The toxicological properties of this material have not been

fully investigated. May cause eye and skin irritation. May cause
respiratory and digestive tract irxitation.

. Target Organs: None known.

Potential Health Effects

Eye:

May cause eye irxitation.
Skin:

May cause skin irritation.
Ingestion:

May cause irritation of the digestive tract. The toxicological
properties of this substance have not been fully ianvestigated.
Inhalation:

May cause respiratory tract irritation. The toxicological properties
of this substance have nct been fully investigated.
Chronic:

No information found.

*xxx SECTION 4 - FIRST AID MEASURES ***»

Eyes:

Flush eyes with plenty cf water for at least 15 minutes,
occasionally lifting the upper and lower eyelids. Get medical aid.
Skin:

Get medical aid if irritation develops or persigts. Flush skin with
plenty of scap and water.

Ingestion:
If victim 1is comscicus and alert,

give 2-4 cupfuls of milk or water.
Never give anything by mouth te an unconscious person. Get medical
aid.

Inhalation:

h’}ttp ://www.fishersci.ca/msds.nsf/.../5369e 1 4dd74ebd 0852566 £1000b7294?0penDocumen 09/27/2000
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Remove from exposura to fresh air immediately. Get medical aid if
cough or other symptoms appear.
. Notes to Physician:

| Treat symptomatically and supportively.

**x** SECTION 5 - FIRE FIG

FIGHTING MEASURES **+%*
General Information:

As in any fire, wear a self-contained breathing apparatus in
‘ pressure-demand, MSHA/NIOSH (approved or egquivalent), and full
protective gear.
Extinguishing Media:

In case of fire use water spray, dry chemical, carbon dioxide, or
chemical foam.

*%+* GECTION 6 - ACCIDENTAL RELEASE MEASURES ***+

General Informaticn: Use proper personal protective eguipment as indicated
in Section 8.
Spills/Leaks:

‘ Sweep up or absorb material,

then place into a suirable clean, dry,
closed container for disposal. Avoid generating dusty conditiocns.

: *%x% SECTION 7 -~ EANDLING and STORAGE ***%*
’ Handling:

Wash thoroughly after handling. Use with adegquate ventilation.

Minimize dust generation and accumulation. Avoid contact with skin

and eyes. Avoid ingestion and inhalation.
Storage:

Store in a2 tightly closed container. Store in a cool, dry,
well-ventilated area away from incompatible substances.

**%xx SECTION 8 - EXPOSURE CONTROLS, PERSCONAL PROTECTION ***%

t

| Engineering Contrcls:
|

|

l

Use adequate ventilation to keep airborme concentrations low.

Exposure Limits

A m A e m o e e e v e i v o v R = A e v = v = R oy e Ay = = e o e = et m v A o= A - ———— -~ - —

e m e mem o . = -

Poly(Vinyl Benzyl Clnone liated } none listed
! hloride)

_________________ +
QSHA Vacated PELsS:
Poly (Vinyl Benzyl Chloride) :
No OSHA Vacated PELg are listed for this chemical
| .

| Persaonal Protective Equipment

. Eyes:

Wear appropriate protective eyeglasses or chemical
safety goggles as described by OSHA'S eye and face

protection regulatioms iz 23 CFR 18210.1323 or European
Standard EN166.

Skin:

Wear appropriate protective gloves to prevent skin
! exposurea.
» ; Clothing:

Wear apprbpriate protective clothing to prevent skin
exposure.
: Respirators:

Follow the OSHA respirator regulations found in 29CFR
; 1910.134 or Eurcpean Standard EN 149. Always use &

\ NIOSH or European Standard EN 149 approved respirator
|

i

)
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when necessary.

*x+% SHCTION 9 - PHYSICAL AND CHEMICAL PROPERTIES *=***

Physical State: Sclid .
Appearance: white
Odor: : Not available.
pH: Not awvailable.
Vapor Pressure: Not available.
Vapor Density: Not available.
Evaporation Rate: Not available.
Viscosity: Not available.
Boiling Point: Not available.
Freezing/Melting Point: Not available.
Autoignition Temperature: Not available.
Flash Point: Not available.
NFPA Rating: Not published.
Explosion Limits, Lower: Not available.
Upper: Not available.
Decomposition Temperature:
Solubility:

Specific Gravity/Density:
Molecular Formula:
Molecular Weight:

**%% SECTION 10 - STABILITY AND REACTIVITY #***

Chemical Stability:
Stable.
Conditions to Avoid:
Incompatible materials.
Incompatibilities with Other Materials:
Strong oxidizing agents, strong bases.
Hazardous Decomposition Products:

Hydrogen chloride, carbon monoxide, carbon dioxide.
Hazardous Polymerization: Will not occur.

*x*x STWCTION 11 -~ TOXICCLOGICAL INFORMATICN ***x

RTECS#:

CAS# 0-00-0 umlisted.
LD50/LCS0:

Not available.
Carcinogenicity:

Poly (Vinyl Benzyl Chloride) -~

Not listed by ACGIH, IARC, NIQSH, NTF, or CSHA.
Epidemiclogy:

No data avallable.
Teratsgenicity:

No data available.
Reproductive Effects:

No data available.
Neurotoxicity:

No data available.
Muragenicity:

No data available.
Other Studies:

No data available.

**+% SECTICON 12 - ECOLOGICAL INFORMATION #*%*

*x#%x SECTION 13 - DISPCSAL CONSIDERATIQNS ***+

{ Chemical waste generators must determine whether a discarded chemical

is classift
as a hazardous waste. .

http://www.fishersci.ca/msds.nsfl.../5369e 14dd 74eb401852566f1000b72947OpenDocumen  09/27/2000
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US EPA guidelines for the classification determination are listed in 40 CFR Par

Additionally, waste generators must consult State and local hazardous waste rnk?
ensure complete and accurate classification. ' S
RCRA P-Series: Ncone listed.

\ RCRA U-Series: None listed.

***% SECTION 14 -~ TRANSPORT INFORMATION *x#+
USs DOT

. No information available
% : Canadian TDG

No information available.

*xxd SECTION 15 - REGULATORY INFORMATION ****
US FEDERAL

TSCA

CAS# 0-00-0 is not listed omn the TSCA inventory.
It is for research and development use only.
Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b '
|

None of the chemicals are listed under TSCA Section 12b.°
TSCA Significant New Use Rule
|

None of the chemicals in this material have a SNUR under TSCA.
SARA
Section 302 (RQ)

None of the chemicals in this material have an RQ.
Sectiocn 302 (T?2Q) ’

None of the chemicals in this product have a TEQ.
\ Section 313

No chemicals are reportable under Secticm 313.
Clean Air Act:

This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.

This material does not contain any Class 2 Ozcne depletors.
Clean Water Act:

None of the chemicals in this product are listed as Hazardous
Substances under the CWA.

Pollutants under the CWA.

None of the chemicals in this product are listed as Priority

None of the chemicals in this product are listed as Toxic Pollutants
‘ ’ under the CWA. ‘
‘ QSHA:

.Ncne of the chemicals in this product are considered highly hazardous
| by OSEHA.
| STATE

or NJ.
California No Significant Risk Level:

None of the chemicals in this product are listed.
European/Internaticnal Regulations

Eurcopean Labeling in Accordance with EC Directives
Hazard Symbols: Not available.
Risk Phrases:

Safety Phrases:
WGX (Water Danger/Protection)

CAS# 0-00-0: No information available.
: United XKingdom Qccupational Exposure Limits

Canada

Poly(Vinyl Benzyl Chloride) is not present on state lists from CA,
PA, MN, MA, FL,

None of the chemicals in this product axre listed on the DSL/NDSL list-
\ WHMIS: Not available.
CAS# 0-00-0 is not listed on Canada's Ingredient Disclosurs List.
) Exposure Limits
|
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*xx* SECTION 16 - ADDITIONAL INFORMATION ***»*

| MSDS Creation Date: 3/10/13998 Revision #1 Date: 8/02/2000
‘ The information above is believed to be accurate and represents the best
information currently available toc 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 oo way shall the company be
liable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, conseguential or exemplary
damages, howsoever arising, even if the company has been advised of
the possibility of such damages.
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APPENDIX B

ACCIDENT REPORT FORM




ACCIDENT REPORT FORM

ACCIDENT FORM
Report Na.
SITE: PROJECT NO.
" Locadon:
Daze of Repor: Preparass Name:
Nume and Address of Injured: S3N: Age:
| Sex:
Years of Service: Time on Present Job Tide/ Classificstion
Divisian/Depirtment _ Dare of Acczdent
Accideat Carcgory: Moror Veatde Pro;;:.fzj.' Damage Fire
Chemical Exposure Near Miss Orher
Severity of Injury or lllness: } Noa-disabling Dissbling

Amount of Damege: §

Medical Treatment

Faciiey

Esrimated Number of Days Away from fub:

Nurure of [Uness

Property Damaged:

CLASSIFICATION OF [NJURY:

Fractures

e Dislacations

Spins

— . Abrasions
o Lacerzgons

Puncruras

) Bites

Toxic Ingestions

Parr of Body Affected

—_ Hecar Bums

Cold Exposure

Chermicz! Burns

Frosmie
i Radiscion Bumms Hezr Soroke
Bruises Hear Zxnausdon
Bliseers Concussion
Toxic Respiratory Zuposurs - Faing/Dizziness

Toxic Ingesdons Toxic Respirarory

Dermal Allerzy

Degree of Disabulizy




Accident Report Form (conﬁnucdj

13. lawusies: Please Chezk Any Injuries You Have Had : -

T Fracrures/Broken Bones 3 Severe Curs = Loss of Cansciousness
Z Back lnjury 0 Severe Burns 7 Dislocadnas

3 Low Back Pain © O Loss of Arm, Leg, Finger, Toe C Other Injury

 None

Yes )i Mo Detaily

19. Check Yo ar Na. [f Yes, Give unilx_in Blank Area

h. Any Brace ar Suppon Worn

|
3. Any Time Loss Prom Wark Past Twa Yiear Due ta [Hlness !

¢. Discharged or Disgualified From Armed Servieas
forany Reason

¢ Miliry Servier - Dates and Locztjons

¢. Applisd for, or Received Warkmen's Compeasation

I, Been Exposud w Wark with Dusts, Radiation.
Exeexsive Naise: Chemicals i

¢ Have you Been Unzble 1o Hold a Jab Because of:

|
- . . |
L. Sensiuvity w Chemicals, Dust. Suniight ete. I
2, lnuabilisy (o Pertorm Certain Molians l

3. Inaaility 6 Assume Cerain Positions i

<. Other Medical Reasans ! i

. Besn a Patient in 2 Hospiwal or Samarium

i. Hud Surgery Recommended or Perform. Date and Type

i Are You Taking Medicines Now,

k. Have You Bean Turned Dawa au 1 Physical Examination
or Been [nformed of Any Abnormal Findings From a
Phwsical Examination.

l. Do You Smcke - If Yes. Quandry Par Day.

m. De You Use Alcoholic Beverages
- If Yes. Quandry per Day

n. Huve You Lived or Traveied Quuside the Condneral U.SA.

9. Allerzies { :‘




Accident Report Form (continued)

Dare Mediead Cure Was Reczived

Where Mledical Cace Was Received

Address (if otf-sire):

ACCIDENT LOCATION:

Causative agent mosr dircetly relarcd o accident {Objezr substance. marerial. machinery,’
cquipment conditions):

Was weather 4 tactor?

Unsate mechanical/physiczi/eavicoamental condidon 3t dme of accidens (Be specifick

Unsaig act by injurzd and/or orhers cantributing w the sccident (e specitiv, must be answered):

-

Personal factaes (Improper arcioude. lack ot knowledige s skall. slow -

Tem

on, {atiuel:




Accident Report Form (continued)

Level of personal prateciion cquipment requested in Sie Safery Plan:

Modificatians:

Was injured using required =quipment

If noc, how did actual equipment use differ from plan:

What can be done to preveat a recurrence of this type of accident ( Modification of machine;
mechanical guards; coxrect cnvironment Tamning):

Detiled narrative descripdon (How did aecident occur, why; objects, equipment toals used,
drcumstance assigned dutes) (Be specific):

{Use back of sheer a5 required)
Wimess w accident

Signature of Preparer

Signarure of Sire Leader
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OSHA Form_ 200 (continued)

|
i
|
}
|
|
|
‘\
|

|

Caluemnnt

G 11~ INJURIES OR ILLNESSES WITHQUT LQST
WORKDAYS, Seil-exalanatory.

Coluemnz 7a

mrouyen 7§ — TYPE QF ILLNESS.

Enter a checx in only one column tar each illnes

TERMINATION CAR PERMANENT TRANSFER-Place an asterise 10
me rignt of tne emtry in columng 72 througn 13 (type of ilinewt) whien

represenitsy § (atmInation ol employrment Gr Qermanent \raniier,

V. Tauu

AQd nurmter of entmes 1n catumng 1 and 8,

Adg nuenoer of cvecxs i columns 2.3, 8.7, 9. 10, and 13,

Adg numoer of davs w columns 4, 5, 11, and 12,

Yearty towais lor 23cn colurna [1-11) are requered. lor oatitng Running or

oane 03 MIy Be generafed Al the disretion ol ihe employer

11 3n emoiOver's 1013 0! workdays £ cONLOWING 3T the (sme the 1Qraly are
WMmaized. Mate N number 0f (utyre workdays (he emeigves wil
a3 M0 30O NI gsTimgte 10 (e wark@ays Alteacy (031 ana iAGIuGE (MM

Giguie n Ine atnudl 101al NG (urthef enifed Afe 10 De MIge win re10eg!

12 3UCH Casla i N Aeal yer's log
Cetininons

OCC-U‘PAT)ONAL tNJURY s any impry such as a cul, Iracture, 1Graa,
IMIG LGN, el which tesulls 7OMm 7 work accident ar rom an éxgo.
wie (Nvalvng 2 pngle ingaeNt in e wort envifonment,

NMOTE. Canamons reswiting from ammal bues, wJch 3x wisect Of snake
Juva O tum ufe-1ime ex00sUr 8 1Q CNEMICILE, afe CONSIGETT 1O DE Nutiey

QCCUPATIONAL 1L LNESS af ar ermoloves 13 any atnarmai canditian ar
dudeQer. Other ham one rxaultay lrom gn oCTupLONAl INtury, CauseEq DY
aD0%ure 1 erveonmental 1ACIOFS ESOCIAIBG wilh emmoigvment, 11 any
CugeY dcyte and ChroNic illnesses Of diseases which mMay e caused Dy -
naLon, 3030ronan, 1ageytian, & direet ConTacL

Tne 1Qliowing iistag gues the categones of occucationdl ilineses and dix
orgers tnar will ve ythied for the purgose of classilying recordagie ik
nestes. For ouroqas of informalion, examoles of cacn Ca1eGRry e giver,
These are (vaical examoies, however, Ind are not la e connaered (ne

compiete isting of tRe types gl linexset ang disargers (ndl are (o be cqunt-
20 UNngar ta3Ch C3iegary,

Ta.  Qesupsional Skin Qisesses or Oisorderr
Examoles”  Contact germanins, eciema, Or rash clused Oy O
MIry v/ aNd  SANTILZErT Of DUIONOULS Dianty, o1 acne,
Nrarne uicers; chermcal Burns Qr 1o lamemagans: e(C

7%, Oust Qiwsows of the Lungs {Preurnomniass)
Examoles Siizoss, abexzous ankt Siher asDesiolrermed dis-
gases. coal —orher’s oneumocomoug, gyssinaus, Sderasd, ang
QINer aneumMacaniQses.

Te,

Aexoicatary Congitians Due ta Taxic Agenty
Cxamoles  Pneurnons, DAaryngeas, entus Qr ACULE CTNoes.
han due (0 Cremicais. Austy, gases. Or fumes, larmee’t jung; ecq,

7d. Poisoming {Sysumic EMect of Taxic Mareriais)
Exampies. Ponoming oy leaq, mercury, cagmium, arsanic, of
gther metals. SoitQMNg Qv CAMIGH MONVXICR. hyorogen suifide.
or gtner gaset. QQusanng Oy beniO), Caroon imnCnlonde. of
OtAer OfAAIC falvents PoiDRng Dy MECUCIOE IOravi luch i
parqtnion, leaq irsenals. poOOMNG By Other (hemicdis sucH i3
larrmalqerny gr, plastica, anG raunt, BC.

/m. Ouoroers Oue 1o Phyucal Agent {Qther man Toxic Materisis)

Examcies MemnirOre, juapraRs Regt exnustian, g Qwner
ettecis of envoanmental Aval, Ireeding, lrostoue, ana eitects of
300ME (D 10w lemperalurel. CRB0n Jisdase, ettects ol .omang
fadianen [natopes. X-ravi, /aawem), etlecta of ADMIONITING radie-
non {werting {1280, UlTravigiel ravi, MICITweves_ SunTUrn), e,
Qunoroen Auociated With Regested Trauma

Exampies  Nouse-inquctd hearing (335, synowi(is, tENRIYNCWILS,
310 Burnti Raynaud’s pnenomeni. and other coNGiunNt Que 19
IRpeIled MONIM, VIOrAt-ON, ar preatyes

7g A Omer Octupatignai llinemer

Examuier  Anthrax, Juucrtions. snfectious hepautis. maiignant

Na dengn wmary, faed ooiscmag, Miltopiasmosny, cocHdImdo-
- mvCagy, o1

© MEDIGAL TREATMENT mciuaes Uraiment jotner than lirs a@) ageman.
Miered Qv « QOYMCian Of ‘ov regstered Orolesmonal perignnel ungef ihe
stancing arcers ol 3 ARvecian Meaical Irealment does NOT nciuoe i
&g lteatmen: |00 GMe (feaIment and SuRsequent agservanan of m.nar
rACCRES, Cuts, Dufni, Wwinters, 2nQ (0 1Qrh, waich 48 NGt OrtinIrily .
Quite Medical c¥e) swen thougn praviged By

3 Ofyucian O regisrcrid
proiemional personnei .

ESTABLISHMENT. A pngie onyuical 10CATION where DULINESS 15 CONQUCT-
Q@ OF where services Qf wedyusisial Coeralions are periosrmea ilor examale

3 faCioey, Ml store, Nalel, cCithsrant, movie INeater, fAFMN, raNZh, gank
et gthice, warenouse, ar conwal aomwmairzative ot ficel  Yhere dustincily
SE0Sr AR iClivei€s J0® Qenttened 31 3 BnYIE JNYHCAt INCZLIAA Ludn 3s N
1FUCTION aCUVtUel J0erited linm tne Wame anyyueal 10631:8A 33 ¢ fumber
Yarg. 2ach Jclivity 13 D (fedien 35 3 seoMdie HIDIWhMen|

For hieemt ANGAE 1t $Clvilie wmcn May e hvucily J1I0e08q, Such 3s

a;ncul(vte. Cansirusion, f aNIPOrTaLGn. COMMuNiidns, ANG MecInt,

a5, ang rviary servics, TRCCIS M3y De MANLhNEa al A olaCE 10 wineh
AMDIQyees (OO &N Jar.

Recaras lor Dersonnet who gg no( grimarily (eoart 'cr wark i'{ a singe
=StIBNINMEnt, WCN at iravelng 1alesmen, (eCRACiany, enginsers, #1c,, snail
be MBPAtaNe A Ne 1o@hion faMm wmich ey ire OaQ or the Dase /rom
wfiiC PRISONNE! gDRr(e (0 Clrry Qu{ INey WHvILes.

WOHRK ENVIRONMENT i5 ¢Omorisen of 1ne onysical Jocaian, squiaiment,

MAter1ais roceed O uild, ang (he'linas al CerInans Qarlormu i the
course QI dn emalavee s =l vneiner gn or ull INe eMAIQyer § Dremisey
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OSHA Form 7700‘ (continued)
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. and completng and reviewng hs cailection of nformapca. 11 you have any comments regarcing
thia stlimala & any GNer Aspact of L3 nlormenn csliechon, INTAINg sugQastons lor reducng

this burden, glesses send emn 1o e OSHA Cificy of Slanstics and/or he Depariment of Laber,

imrrucnent lar QSH A NHa, 200
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APPENDIX D

EMPLOYER’S FIRST REPORT OF INJURY FORM




EMPLOYER’S FIRST REPORT OF INJURY

Please submic this reporr in TRIPLICATE
Employer L
2

Name of Emplayer
Otfice address: No. & Se.

kN

Ciew/ronwn
lasured by Name of Company

e
Give nawuse of Business ( or uricle manuracured)
5
{b)

Time and

Laocarien of piant or place where accident gecurred
Placa

1finjured in 3 mine. did accident accur on surlace, under ground, share, Jdrite or mifl
Dace of injury 19___ Dav of week Haur of day
Dare disabilicy began

Was injured pain in fall tor this Jay

9 When did you ur torernan st know of injury,
1. Nume ot toreman

6
7
S

LR eN

N l\.l!l_
. W__ s.m. P,

Injured 1T,

Persan

Namc of Injured

12,

CieyrTown e Nhu
13. Check { ) Marmied __ Stagle ___ Widowed __ Widower __, Divorced___, Male __,, Fenale ___:
W, Age Did you have on lilc employment certiticate or permic
15, (1) Oucupadon when injured
(b}

(Firte Mamie) {rmddle fniial) (Lase Name) (55 #)
Addresy; No.and Se,

Was chis his ot her regiseer occuparnion

(1f nor, state tn whar department or branch er work cegulardy employed

6. {x)  How loag eenploved by vou

7. {a) Na. hours workal per day
() No Davs worked per wezk
{u)

(b1
{hl

[
) Avesge weokly caming §
If boasd, lodging, fud ar other advantages were turnishad in addision o wages, gve ssemated

Wages per dav 3
Waes per uayd

value per day, week. or monch
Cause .
of 19.

Machine, ol or thing causing iajury
Lnjury .

Kind of power (hand. tuat, decricl, stam, o)
Pare of machine on which sceidenr necusmed i
21 {a)

23

Was safery applisnee ae randation provided

21

() W e fie use ar rime
Was avoadenr cawsed hy injury™s fatdure o use or observg safeny appiiznce of reguiation

Deseribe fully how aucidene accured, and atate whar empioitz wits doing wnen injured
Y o ! 1

24,

Name 20d wddrewses of Wimesses

Namre 28,
of

Injury

Narure and locarion of injury {describe fully evact locanon of imputadens or fractures, right ar lefv)

Probably length of disabilicy
Has injured moum to wark

If se, Jare and hour
At whar wage §

Ac what ogcuparion
29. (s}  Name and ddress of phytician
{b)  Name und sddress of hospiml

Has injured died

Cases Faral 30,

(£ sa. give date of deatn
Datre of this ceport

[irm name

Signed by

Offctal dcde




APPENDIX E

SAFETY MEETING SHEET




RECORD OF SAFETY MEETINGS

RECORD OF SAFETY MEETINGS

Company Date/Time Location Artended By

Affiliation




APPENDIX F

VAPOR MONITORING SHEET




VAPOR MONITORING SHEET

[ DATE
—

TIME READING

|

COMMENTS




