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EXECUTIVE SUMMARY

Broadway Housing Development Fund Company, Inc. has enrolled in the New York City
Brownfield Cleanup Program (NYC BCP) to investigate and remediate a 21,780-square foot site
located at 400-414 West 155™ Street in Manhattan, New York. A Remedial Investigation was
performed to compile and evaluate data and information necessary to develop this Remedial
Action Work Plan (RAWP). The remedial action described in this document provides for the
protection of public health and the environment consistent with the intended property use,
complies with applicable environmental standards, criteria and guidance and conforms with

applicable laws and regulations.

Broadway Housing Development Fund Company, Inc. has enrolled in the New York City
Brownfield Cleanup Program (NYC BCP) to investigate and remediate a property located at
400-414 West 155™ Street, New York, NY 10032 in the Sugar Hill section of Manhattan, New
York (the Site). A Phase Il Environmental Site Investigation (ESI)

Site Location and Current Usage

The Site is located in the Sugar Hill section of Manhattan, New York and is identified as
Block number 2069 and Lot(s) number(s) 21 on the New York City Tax Map. Figure 1 is a Site
location map. The Site is 0.50-acres (21,685-square feet) and is bounded by is bounded by West
155" Street and a park to the north, a DEP building and six-story residence to the south, a
gasoline station and St. Nicholas Place to the east. Currently, the Site is used for a parking

garage and contains a two-story building with a cellar. The building encompasses the entire lot.
Summary of Proposed Redevelopment Plan

The proposed use of the Site will consist of an approximately 169,333-square foot 13-story
mixed-use building with 124 residential units on Lot 21. As currently proposed, the building
will include 124 residential units located on floors 3 through 13, a Children’s Museum and a Day
Care Center, along with non-for-profit offices on the lower floors, as well as a below-grade
accessory parking garage being able to accommodate up to 114 parking spaces. The residential
units comprise 121,483 square feet (sf), and all of the units are affordable housing units for low
income tenants. The Children’s Museum is spread out over the first and second floor and



measures 16,234 sf, the Day Care Center measures 9,838 sf. and is located on the second floor,
and the 4,343 sf non-for-profit Offices are located on the first floor. Accessory offices to the
residential use are provided on the 9th floor of the building measuring 4,465 sf. The proposed
redevelopment activities include the excavation of all soils to bedrock. The estimated amount of
soil to be removed and disposed of off-site is 4,918.5 tons (3,279 cubic yards [yd®]) and the
estimated amount to bedrock to be removed and disposed of off-site is 1,395 tons (930 yd®). The
estimated depth of excavation is as follows: 27 feet in the northeast corner, 9 feet in the
northwest corner, 9 feet in the southeast corner, and 33 feet in the southwest corner. The existing

on-Site building will be demolished to facilitate the construction of the proposed Site building.

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

the proposed redevelopment plan.
Summary of the Remedy

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

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

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

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

carbon compounds.
3. Establish Track 1 Soil Cleanup Objectives (SCOs).

4. Excavation and removal of soil/fill exceeding SCOs. Transportation and off-Site
disposal of all soil/fill material at permitted facilities in accordance with applicable laws

and regulations for handling, transport, and disposal, and this plan. Sampling and
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analysis of excavated media as required by disposal facilities. Appropriate segregation of

excavated media onsite.

Removal of underground storage tanks, if any, and closure of petroleum spills in

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

As part of construction, installation of a waterproofing/vapor barrier system beneath the
building slab and operation of a ventilated parking garage according to NYC Building

Code at the base level of the new building.

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

accordance with applicable laws and regulations.

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

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

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

and marking & staking excavation areas.

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

regulations.

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



COMMUNITY PROTECTION STATEMENT

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

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

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

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

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

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

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

community.

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

addressed under this cleanup plan.



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

Site Safety Coordinator. This project has a designated Site safety coordinator to
implement the Health and Safety Plan. The safety coordinator maintains an emergency contact
sheet and protocol for management of emergencies. The Site safety coordinator will be
designated by general contractor, MJM Construction Services, and can be reached at 718-343-
5074.

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

removing contaminated material and installing cleanup systems in contaminated areas.

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

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

Odor, Dust and Noise Control. This cleanup plan includes actions for odor and dust
control. These actions are designed to prevent off-Site odor and dust nuisances and includes
steps to be taken if nuisances are detected. Generally, dust is managed by application of physical
covers and by water sprays. Odors are controlled by limiting the area of open excavations,
physical covers, spray foams and by a series of other actions (called operational measures). The
project is also required to comply with NYC noise control standards. If you observe problems in
these areas, please contact the onsite Project Manager which will be designated by general
contractor, MJM Construction Services and can be reached at 718-343-5074 or NYC Office of

Environmental Remediation Project Manager Maurizio Bertini at 212-788-3922.



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

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

frequent inspection.

Hours of Operation. The hours for operation of cleanup will comply with the NYC
Department of Buildings construction code requirements or according to specific variances
issued by that agency. For this cleanup project, the hours of operation are 7:00 a.m. to 4:00 p.m.

Monday through Friday.

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

Complaint Management. The contractor performing this cleanup is required to address all
complaints. If you have any complaints, you can call the facility Project Manager which will be
designated by general contractor, MJM Construction Services and can be reached at 718-343-
5074, the NYC Office of Environmental Remediation Project Manager Maurizio Bertini at 212-
788-3922, or call 311 and mention the Site is in the NYC Brownfield Cleanup Program.

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

compliance with NYC Department of Buildings regulations.

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

Federal regulations and required permits will be obtained.



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

community protection.

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

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

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

licensed truckers and in compliance with all laws and regulations.

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

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

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

on the property before leaving the Site.

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

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

Truck Routing. Truck routes have been selected to: (a) limit transport through residential
areas and past sensitive nearby properties; (b) maximize use of city-mapped truck routes; (c)
limit total distance to major highways; (d) promote safety in entry to highways; (e) promote
overall safety in trucking; and (f) minimize off-Site line-ups (queuing) of trucks entering the



property. Operators of loaded trucks leaving the Site will be instructed not to stop or idle in the

local neighborhood.

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

repositories located at the Hamilton Grange Library.

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

show that the approved cleanup is still effective.



REMEDIAL ACTION WORK PLAN

1.0 SITE BACKGROUND

Broadway Housing Development Fund Company, Inc. has enrolled in the New York City
Brownfield Cleanup Program (NYC BCP) to investigate and remediate a property located at
400-414 West 155™ Street, New York, NY 10032 in the Sugar Hill section of Manhattan, New
York (the Site). A Phase Il Environmental Site Investigation (ESI) was performed to compile
and evaluate data and information necessary to develop this Remedial Action Work Plan
(RAWP) in a manner that will render the Site protective of public health and the environment
consistent with the contemplated end use. This RAWP establishes remedial action objectives,
provides a remedial alternatives analysis that includes consideration of a permanent cleanup, and
provides a description of the selected remedial action. The remedial action described in this
document provides for the protection of public health and the environment, complies with

applicable environmental standards, criteria and guidance and applicable laws and regulations.

1.1  SITE LOCATION AND CURRENT USAGE

The Site is located in the Sugar Hill section of Manhattan, New York and is identified as
Block number 2069 and Lot number 21 on the New York City Tax Map. Figure 1 is a Site
location map. The Site is 0.50-acres (21,685-square feet) and is bounded by is bounded by West
155" Street and a park to the north, a DEP building and six-story residence to the south, a
gasoline station and St. Nicholas Place to the east. Currently, the Site is used for a parking

garage and contains a two-story building with a cellar. The building encompasses the entire lot.

1.2 PROPOSED REDEVELOPMENT PLAN

The proposed use of the Site will consist of an approximately 169,333-square foot 13-story
mixed-use building with 124 residential units on Lot 21. As currently proposed, the building
will include 124 residential units located on floors 3 through 13, a Children’s Museum and a Day
Care Center, along with non-for-profit offices on the lower floors, as well as a below-grade
accessory parking garage being able to accommodate up to 114 parking spaces. The residential
units comprise 121,483 square feet (sf), and all of the units are affordable housing units for low

10



income tenants. The Children’s Museum is spread out over the first and second floor and
measures 16,234 sf, the Day Care Center measures 9,838 sf. and is located on the second floor,
and the 4,343 sf non-for-profit Offices are located on the first floor. Accessory offices to the
residential use are provided on the 9th floor of the building measuring 4,465 sf. The proposed
redevelopment activities include the excavation of all soils to bedrock and a portion of bedrock
beneath the site. The estimated amount of soil to be removed and disposed of off-site is 4,918.5
tons (3,279 cubic yards [yd®]) and the estimated amount to bedrock to be removed and disposed
of off-site is 1,395 tons (930 yd®). The estimated depth of excavation is as follows: 27 feet in the
northeast corner, 9 feet in the northwest corner, 9 feet in the southeast corner, and 33 feet in the
southwest corner. The existing on-Site building will be demolished to facilitate the construction

of the proposed Site building.

Layout of the proposed site development is presented in Figure 1.

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

the proposed redevelopment plan.

13 DESCRIPTION OF SURROUNDING PROPERTY

The surrounding adjacent properties to the north consists of a 3-story public school, a 2-
story store, a vacant lot and a park; to the east consists of gasoline station and St. Nicholas Place;
to the south consists of a former garage/DEP building and six-story residence; and a former
garage/DEP building, a parking lot, St. Nicholas Avenue and low-rise residences. The general
character of the neighborhood is primarily residential, commercial, retail, and institutional

buildings, recreational properties and parks. Figure 2 shows the surrounding land usage.

14 REMEDIAL INVESTIGATION / PHASE 11 ENVIRONMENTAL SITE
INVESTIGATION

An investigation was performed and the results are documented in a companion document
called “Phase Il Environmental Site Investigation, 414 West 155" Street, Block 2069, Lot 21,
New York, New York 10032, DEP Project #10DCP031M / 10DEPTECH074M,”, dated
November 18", 2010 (Phase Il ESI).

11



Elevation of the property ranges from 133.5 (northwest corner) to108 feet (southwest

corner).

. Groundwater was not encountered in any of the borings advanced during the ATC’s
Phase Il investigation. A prior geotechnical investigation (Tectonic, May 2010)
provided by the client reported depth to groundwater ranging from 3.5 feet below
ground surface (bgs) in the northern portion of the basement to 5.2 feet bgs in the

southeastern portion of basement.
Presumed groundwater flow is generally from west to east beneath the Site.

Depth to bedrock is very shallow and generally from 1 to 3 feet below the surface of
the building slab through most of the site and ranges from approximately 1 foot bgs in
the western portion of the basement to 9 to 14 feet bgs in the southeastern portion of
the basement.

. The stratigraphy of the site, from the surface down, consists of brown coarse to fine
sand with trace gravel with minor amounts of debris including brick and concrete in

some locations, underlain by a thin veneer of weathered rock and competent bedrock.

Possible environmental conditions identified during the Phase 1 consisting of buried
gasoline tanks were investigated using two geophysical methods and soil borings.
Geophysical methods did not reveal anomalies indicative of USTs and soil borings
showed bedrock at a depth of 1 foot below the building slab in this area. Based on
these results, tanks are not believed to be present on this site.

. Soil/fill samples collected during the Phase Il ESI showed semi-volatile organic
compounds (SVOCs) detected at concentrations exceeding NYSDEC Subpart 375-6:
Remedial Program Track 1 Unrestricted Use Soil Cleanup Objectives (SCOs) and
Track 2 Restricted Use-Protection of Public Health-Residential (Restricted-
Residential) SCOs. SVOC consist of PAH compounds and are found in two of eight
samples and exceed Track 2 SCOs in only one shallow sample and thus were the only
excedeence of Track 2 SCOs in this soil sampling program. The presence of SVOCs
is believed to be associated with fill material. Soil samples from this property

detected no pesticides or PCBs in any sample. Only one VOC, toluene, was observed

12



in one soil sample at very low concentrations and well below Track 1 Unrestricted
Use SCOs. Most heavy metals were below Track 1 SCOs, however, five metals
(copper, lead, mercury, nickel and zinc) exceeded Track 1 in no more than two soil
samples each. No metals exceeded Track 2 Restricted Residential SCOs. Overall, soil
results show a relatively clean property with no evidence of a soil staining, grossly
contaminated soil or any contaminant source area and exhibited only minor evidence
of historical fill material. Though originally planned, relatively few deep soil samples

were collected because of the presence of competent rock below 1-3 feet depths.

8. Groundwater sampling was proposed but groundwater was not encountered in any of

the borings installed onsite.

For more detailed results, consult the Phase 11 ESI. Based on an evaluation of the data and
information from the Phase Il ESI and this RAWP, disposal of significant amounts of hazardous

waste is not suspected at this site.
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2.0 REMEDIAL ACTION OBJECTIVES

Based on the results of the Phase 11 ESI, the following Remedial Action Objectives (RAOSs)
have been identified for this Site:

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

e Prevent exposure to contaminants in soil vapor.

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

For Sugar Hill, a Track 1 remedial action alternative is considered in this alternative analysis
as Alternative 1. Alternative 1 is a Track 1 alternative that involves complete removal of all soil
and fill within the property boundary. This alternative involves the excavation and removal of
approximately 3,308 cubic yards of soil and fill and eliminates all contaminated sources. In
addition, as part of the development, a concrete slab will be installed across the entire Site
coupled with the installation of a vapor/waterproofing membrane beneath the concrete
foundation and foundation wall surfaces, and the base level will contain a parking area that will
be ventilated in accordance with NYC Building Code regulations. A Track 4 remedial action is
also considered as Alternative 2. Alternative 2 also involves the excavation and removal of
approximately 3,308 cubic yards of soil and fill and eliminates all contaminated sources. In
addition, as part of the development, a concrete slab will be installed across the entire Site
coupled with the installation of a vapor/waterproofing membrane beneath the concrete
foundation and foundation wall surfaces, and the base level will contain a parking area that will
be ventilated in accordance with NYC Building Code regulations. It will also include the
establishment of use restrictions including prohibitions on sensitive site uses, such as farming or
vegetable gardening, to eliminate future exposure pathways, the establishment of a Site
Management Plan to ensure long-term management of these Institutional Controls including the
performance of periodic inspections and certification that the controls are performing as they
were intended. A deed restriction will also be required to memorialize the remedial action and
the Engineering and Institutional Controls to ensure that future owners of the site continue to

maintain these controls as required.

3.1 THRESHOLD CRITERIA

Protection of Public Health and the Environment

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

and the environment must be achieved for all approved remedial actions.
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The Track 1 alternative will result in excavation of all soil with contaminant concentration
above Track 1 SCOs and would:

e Eliminate the risk of ingestion exposures or other direct contact with contaminated
on-Site soils consistent with remedial action objectives;

e Eliminate the risk of leaching into groundwater and ingestion exposures or direct
contact with groundwater with contamination derived from the Site consistent with

remedial action objectives; and

e Eliminate potential sources for on-Site production of soil vapors, and prevent
migration of on-Site derived vapors into occupied structures and eliminate associated

inhalation exposures consistent with remedial action objectives.

Alternative 2 will be protective of human health and the environment by establishing site specific

SCOs, removal of soils that exceed these SCOs. A protective cover placed over the entire site

will eliminate the potential for human and environmental exposure to soils that exceed Track 4
Restricted Residential SCOs.

The Track 4 alternative would:

Establish Track 4 Site Specific SCOs and removal of soils that exceed these SCOs. Track
4 SCOs would meet Track 2 Restricted Residential SCOs;

Placement of a final cover over consisting of concrete building slab to eliminate any
potential exposures to remaining soils that do not exceed the SCOs;

Establish use restrictions to ensure that future ingestion or other exposures are eliminated;
Establish a Site Management Plan to ensure long term management of Institutional and
Engineering Controls to ensure that all Engineering and Institutional controls are
inspected periodically and requires certification that the remedy continues to perform as it
was designed, thus ensuring that the protections achieved for public health and the
environment remain in perpetuity;

Place a deed restriction to memorialize these controls in order to decrease the risk of
future exposures with contaminated media consistent with remedial action objectives to

memorialize the remedial action and the existence of Engineering and Institutional
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Controls and will ensure that these controls will be appropriately managed by future site

owners.

During remedial and construction activity for both alternatives, workers and area residents may
be exposed to impacted soil and vapors. Worker exposure to soil and vapors would be minimized
through implementation of a Health and Safety Plan. Exposures to area residents from dust
and/or vapors will be minimized through the use of engineering controls and through

implementation of a Community Air Monitoring Plan (CAMP).

3.2. BALANCING CRITERIA

Compliance with Standards, Criteria and Guidance (SCGs)

The Track 1 alternative would address the chemical-specific SCGs for soil by excavation
and removal of all material above the Track 1 SCOs. Focused attention on means and methods
employed during the remedial action would ensure that handling and management of

contaminated material would be in compliance with applicable SCGs.

Alternative 2 will achieve compliance with the remedial goals, SCGs and RAQOs for soil
through removal to Track 4 site specific soil cleanup levels. Removal of all or most
unconsolidated material from the property will remove a substantial amount of lightly and

moderately contaminated material and will greatly reduce any onsite contamination.
Short-term effectiveness and impacts

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

remedial actions.

Both alternatives would result in some short-term impacts due to the quantity of excavation
and transport required to remove all unconsolidated and bedrock material necessary to achieve
SCOs throughout the Site. These impacts could include higher air quality impacts caused by

greater soil excavation, handling and load out, and associated truck traffic. Focused attention to
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means and methods employed during the remedial action, including community air monitoring
and appropriate truck routing, would minimize or negate the overall impact of this additional

activity.
Long-term effectiveness and permanence

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

term reliability of Engineering Controls.

Both alternatives would be effective over the long-term by providing a permanent (Track 1)
or near-permanent (Track 4) cleanup of on-Site contamination through removal of all or most
unconsolidated material above bedrock excess of the respective SCOs and would eliminate any
potential on-Site sources of soil vapors and groundwater contamination consistent with remedial

action objectives.
Reduction of toxicity, mobility, or volume of contaminated material

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

reduce of total volume of contaminated media.

The Track 1 alternative will provide maximum reduction of toxicity, mobility and
volume of contaminated material on-Site by excavation and removal of all soils that exceed the
Track 1 unrestricted use SCOs.
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Alternative 2 will remove all or a large fraction of unconsolidated material present on the
property and will provide engineering and institutional controls to ensure that there are no

pathways for exposure to remaining materials.
Implementability

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

services and materials.

Both alternatives are both feasible and implementable. They use identical standard materials
and services and well established technology. The reliability of each remedy is high. There are
no special difficulties associated with any of the activities proposed but will require a long period
of time to accomplish due to the large quantity of soil and fill material that would require

removal.
Cost effectiveness

This evaluation criterion addresses the cost of alternatives, including capital costs (such as
construction costs, equipment costs, and disposal costs, engineering expenses) and site
management costs (costs incurred after remedial construction is complete) necessary to ensure

the continued effectiveness of a remedial action.

The capital costs for both remedial alternatives are comparable Higher costs overall are
driven by high total volume of soil/fill and rock that will be removed for development purposes

that would be excavated and transported from the Site and disposed of at an off-Site location.

Both alternatives satisfy the threshold balancing criterion and other criterion listed here, and
is fully protective of public health and the environment, will control migration of contaminants,
will comply with SCGs, are effective for the short-term and long-term, are implementable, and

reduce both mobility and toxicity.
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Community Acceptance

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

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

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

considered by OER prior to approval of this plan.
Land use

This evaluation criterion addresses the proposed use of the property. This evaluation has
considered reasonably anticipated future uses of the Site and takes into account: current use and
historical and/or recent development patterns; applicable zoning laws and maps; NYS
Department of State’s Brownfield Opportunity Areas (BOA) pursuant to section 970-r of the
general municipal law; applicable land use plans; proximity to real property currently used for
residential use, and to commercial, industrial, agricultural, and/or recreational areas;
environmental justice impacts, Federal or State land use designations; population growth patterns
and projections; accessibility to existing infrastructure; proximity of the site to important cultural
resources and natural resources, potential vulnerability of groundwater to contamination that
might emanate from the site, proximity to flood plains, geography and geology; and current

Institutional Controls applicable to the site.

Both alternatives for remedial action at the site are comparable with respect to the proposed
use and to land uses in the vicinity of the Site. The proposed use is consistent with the existing
zoning designation for the property and is consistent with recent development patterns. The Site
is surrounded by residential and commercial properties and the proposed alternative provides
comprehensive protection of public health and the environment for these uses. Improvements in
the current brownfield condition of the property achieved by the alternatives is also consistent
with the City’s goals for cleanup of contaminated land and bringing such properties into
productive reuse. The alternatives are equally protective of natural resources and cultural

resources. This RAWP will be subject to public review under the NYC BCP and will provide the
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opportunity for detailed public input on the land use factors described in this section. This public

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

This criterion evaluates the overall sustainability of the remedial action alternatives and the
degree to which sustainable means are employed to implement the remedial action including
those that take into consideration NYC’s sustainability goals defined in PlaNYC: A Greener,
Greater New York. Sustainability goals may include: maximizing the recycling and reuse of
non-virgin materials; reducing the consumption of virgin and non-renewable resources;
minimizing energy consumption and greenhouse gas emissions; improving energy efficiency;
and promotion of the use of native vegetation and enhancing biodiversity during landscaping

associated with Site development.

Both alternatives have the potential to utilize sustainable means to achieve the cleanup goals.
This program contemplates the utilization of several green remediation methods that are
compatible with the alternative. The full list of green remediation activities considered in this

program is included in the Sustainability Statement.
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4.1

4.0 REMEDIAL ACTION

SUMMARY OF PREFERRED REMEDIAL ACTION

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

preferred remedial action alternative achieves protection of public health and the environment for

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

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

preferred remedial action alternative is effective in both the short-term and long-term and

reduces mobility, toxicity and volume of contaminants. The preferred remedial action alternative

is cost effective and implementable and uses standards methods that are well established in the

industry.

The proposed remedial action will consist of:

1.

Preparation of a Community Protection Statement and implementation of a Citizen
Participation Plan. Perform a Community Air Monitoring Program for particulates and

volatile organic carbon compounds.
Establish Track 1 Soil Cleanup Objectives (SCOs).

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

excavated media onsite.

Removal of underground storage tanks, if any, and closure of petroleum spills in
compliance with applicable local, State and Federal laws and regulations.

As part of construction, installation of a waterproofing/vapor barrier system beneath the
building slab and operation of a ventilated parking garage according to NYC Building
Code at the base level of the new building.

Import of materials to be used for backfill and cover in compliance with this plan and in
accordance with applicable laws and regulations.
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7. Transportation and off-Site disposal of all soil/fill material at permitted facilities in
accordance with applicable laws and regulations for handling, transport, and disposal,
and this plan. Sampling and analysis of excavated media as required by disposal
facilities. Appropriate segregation of excavated media onsite.

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

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

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

and marking & staking excavation areas.

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

regulations.

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

Prior to performance of the remedial action, soil vapor samples will be collected for
characterization purposes. Similarly, an additional effort to collect groundwater samples
will be performed at the property.

4.2  SOIL CLEANUP OBJECTIVES AND SOIL/FILL MANAGEMENT

Track 1 Soil Cleanup Objectives (SCOs) are proposed for this project. The SCOs for this
Site are listed in Table 2. Soil and materials management on-Site and off-Site, including
excavation, handling and disposal, will be conducted in accordance with the Soil/Materials

Management Plan in Appendix 3. The location of planned excavations is shown in Figure 3.

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

identified by GPS or surveyed. This information will be provided in the Remedial Action Report.

23



Estimated Soil/Fill Removal Quantities

The total quantity of soil/fill expected to be excavated and disposed off-Site is 5037.5 tons.
In addition, the total quantity of bedrock expected to be excavated and disposed off-Site is 1,395
tons. The proposed disposal location for Site-derived impacted soil/fill is listed below. The
Lincoln Park Landfill approval letter is included in Appendix 10. The disposal facility for the
bedrock will be identified and the approval letter will be sent to OER for review and approval
once the contractor has been selected. Additional disposal locations established at a later date

will be reported promptly to the OER Project Manager.

Disposal Facility Waste Type Estimated Quantities
Hudson County Lincoln Park | soil/fill 5037.5 tons

Landfill, Jersey City, NJ

Import of Soils

Import of soils onto the property and reuse of soils already onsite, if any, will be performed
in conformance with the Soil/Materials Management Plan in Appendix 3. The estimated quantity
of topsoil to be imported into the Site for backfill at the planting beds in the plaza is 44 tons and

the estimated quantity of CU-Soil™ fill at the proposed trees in plaza is 24 tons.

4.3 ENGINEERING CONTROLS

This remedial action does not include Engineering Controls. However, as part of the
development a waterproof/vapor barrier will be installed and the building will include a parking
garage at the base level of the building that will be ventilated in conformance with NYC

Building Code. The vapor barrier is described below.
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Vapor Barrier

The vapor barrier system is comprised of:

e A 15-mil vapor barrier, Stego® Wrap Vapor Barrier, manufactured by Stego Industries,

LLC; or equal will be installed.

e The vapor barrier will be installed beneath the concrete slab of the cellar and parking

garage, and along the sub-surface walls of both the cellar and parking garage.

e Installation will be performed according to the manufacturer’s specifications and in
accordance with ASTM E1643-10, Selection, Design, Installation, and Inspection of
Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete
Slabs.

Detailed certified drawings prepared by a PE or RA of Record depicting the extent of the
proposed waterproofing/vapor barrier membrane and the installation details (penetrations, joints,
etc.) with respect to the proposed building foundation, footings, slab, and sidewalls, and product
specification sheets are provided as Figures 6 through 12 and in Appendix 7. The certificate
letter from SLCE Architects, LLP is included as Appendix 12.

45  SITE MANAGEMENT PLAN

Site Management is not required due to attainment of Track 1 cleanup.

46  QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

Investigations reported in the Phase Il ESI are sufficient to complete a Qualitative Human
Health Exposure Assessment (QHHEA).

Known and Potential Sources

Study of soil on the property showed only semi-volatile organic compounds (SVOCs)
detected at concentrations exceeding NYSDEC Subpart 375-6: Remedial Program Track 2
Restricted Use-Protection of Public Health-Residential (Restricted-Residential) SCOs. SVOC

consist of PAH compounds and are found in two of eight samples above Track 1 SCOs. Four
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PAH exceed Track 2 SCOs in only one shallow sample. The presence of SVOCs is believed to
be associated with fill material. Soil samples from this property detected no pesticides or PCBs
in any sample. Only one VOC, toluene, was observed in one soil sample at very low
concentrations and well below Track 1 Unrestricted Use SCOs. Most heavy metals were below
Track 1 SCOs, however, five metals (copper, lead, mercury, nickel and zinc) exceeded Track 1
in no more than two soil samples each. No metals exceeded Track 2 Restricted Residential
SCOs. Overall, soil results show a relatively clean property with no evidence of a contaminant
source area and slight evidence of historical fill material.

Nature, Extent, Fate and Transport of Contaminants

As indicated above, the soil/fill material contains concentrations of SVOCs and metals above

applicable standards. The soils will be removed to bedrock as part redevelopment.
Potential Routes of Exposure

Potential On-Site Exposures: An exposure route is the mechanism by which a receptor comes
into contact with a chemical. Three potential primary routes exist by which chemicals can enter
the body:

. Ingestion of water, fill or soil;
. Inhalation of vapors and particulates; and
. Dermal contact with soil.

Construction workers engaged in excavation of soils at the site for the installation of basement
level foundation of the new building may be exposed to soil containing metals and SVOCs

through ingestion and dermal contact.

Potential Off-Site Exposures: Off-site pedestrians and residents could be exposed to metals and
SVOCs in historic fill materials through dust generated during excavation or grading work at the
Site.

Existence of Human Health Exposure

Currently the property is fully paved and direct exposures are not present. Based upon this
analysis, there are two future potential exposure pathways: 1) direct exposure to on-site soils and

dust from on-site soils; and 2) exposure to soil vapors. Potential on-site receptors include adult
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and child visitors, construction workers, trespassers and commercial workers. The potential off-
site receptors are adult and child pedestrians and residents. The primary route of exposure would

be inhalation and dermal contact on-site and inhalation off site.

Receptor Populations

Potential on-site receptors include adult and child visitors, construction workers, trespassers
and commercial workers. The potential off-site receptors are adult and child pedestrians and

residents.
Overall Human Health Exposure Assessment

The QHHEA indicated that potential exposure pathways exist during redevelopment and future
remediated conditions and will not exist after the remedial action is complete and the proposed
development is in place. During remedial construction, on-site and off-site exposures to dust
from contaminated soils will be addressed through dust controls, and through the implementation

of the community air monitoring program and a construction health and safety plan.

After the remedial action is complete, there will be no remaining exposure pathways. The soils
will be completely removed to achieve Track 1 SCOs. As part of the development, a
waterproof/vapor barrier will be installed and the building will include a parking garage at the
base level of the building that will be ventilated in conformance with NYC Building Code. This

construction activity will prevent migration of fugitive soil vapors from entering the building.
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5.0 REMEDIAL ACTION MANAGEMENT

5.1 PROJECT ORGANIZATION AND OVERSIGHT

Principal personnel who will participate in the remedial action include Messrs. Matthew
Mankovich, Senior Project Manager of ATC, Jed A. Myers, Ph.D., Senior Project Manager, and
John Mascioli, M.S., Project Manager of ATC. The aforementioned personnel will provide
oversight and consultation regarding the remedial action. Messrs. Robert Harrington, CIH,
Senior Project Manager of ATC and Michael Donavan, CIH, Senior Project Manager of ATC
will provide consultation regarding the CAMP. There may be additional personnel to perform
air monitoring and particulate monitoring during the construction phase. . The Professional
Engineer (PE) for this project is Mr. Gilbert Gedeon, P.E., Division Manager of ATC.

5.2 SITE SECURITY

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

5.3 WORK HOURS

The hours for operation of remedial construction will be from 7:00 to 4:00. These hours

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

54  CONSTRUCTION HEALTH AND SAFETY PLAN

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

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

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

29 CFR 1910.120, including 40-hour hazardous waste operator training and annual 8-hour
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refresher training. Site Safety Officer will be responsible for maintaining workers training

records.

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

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

5.5 COMMUNITY AIR MONITORING PLAN

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

borings or monitoring wells.

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

or adjacent to a school or residence. Exceedences of action levels observed during performance
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of the Community Air Monitoring Plan (CAMP) will be reported to the OER Project Manager
and included in the Daily Report.

VOC Monitoring, Response Levels, and Actions

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

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

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

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

will be shutdown.

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

Instantaneous readings, if any, used for decision purposes will also be recorded.
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Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind

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

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

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

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

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

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

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

If, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 mcg/m?® above the upwind level, work will be stopped and a
re-evaluation of activities initiated. Work will resume provided that dust suppression
measures and other controls are successful in reducing the downwind PM-10 particulate
concentration to within 150 meg/m? of the upwind level and in preventing visible dust

migration.

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

5.6

AGENCY APPROVALS

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

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

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

Pre-Construction Meeting

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

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

Mobilization

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

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

Utility Marker Layouts, Easement Layouts

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

rig masts.

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

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

Based on the presence of shallow bedrock, perched groundwater may be encountered.

In the event that dewatering is required, groundwater would need to be lowered below the
lowest excavation depth across the project Site until the waterproofing/vapor barrier (if
applicable) and building foundation have been installed. Dewatering, if required, would be
completed in accordance with a New York City Department of Environmental Protection
(NYCDEP) permit. As part of the NYCDEP permit process, additional groundwater samples
may need to be collected and be analyzed for specific NYCDEP dewatering parameters.
Dewatering engineering controls would need to be approved by NYCDEP. All dewatering
would need to be conducted in accordance with NYCDEP regulations regarding discharge to the
municipal sewer system. A copy of the NYCDEP sewer discharge permit and all pertinent
regulatory correspondence would need to be included in the P.E. certified Remedial Closure

Report.

Equipment and Material Staging

Equipment and materials will be stored and staged in a manner that complies with applicable
laws and regulations. The location of proposed equipment and material staging areas, truck
inspection station, stockpile areas, and other pertinent remedial management features is shown in

Figure 13.

Stabilized Construction Entrance

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

Truck Inspection Station

An outbound-truck inspection station will be set up close to the Site exit. Before exiting the

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

soil from vehicles and equipment, as necessary.

5.8 TRAFFIC CONTROL

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

on local roads for trucks leaving the site is shown in the directions included as Appendix 9.

5.9 DEMOBILIZATION
Demobilization will include:

e As necessary, restoration of temporary access areas and areas that may have been
disturbed to accommodate support areas (e.g., staging areas, decontamination areas,
storage areas, temporary water management areas, and access area);

e Removal of sediment from erosion control measures and truck wash and disposal of
materials in accordance with applicable laws and regulations;

e Equipment decontamination, and;
e General refuse disposal.

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

be appropriately disposed.

5.10 REPORTING AND RECORD KEEPING

Daily Reports

Daily reports providing a general summary of activities for each day of active remedial work
will be emailed to the OER Project Manager by the end of the following day. Those reports will
include:
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e Project number and statement of the activities and an update of progress made and

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

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

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

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

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

An alpha-numeric site map will be used to identify locations described in reports submitted
to OER and is shown in Figure 14.

Record Keeping and Photo-Documentation

Job-site record keeping for all remedial work will be performed. These records will be
maintained on-Site during the project and will be available for inspection by OER staff.
Representative photographs will be taken of the Site prior to any remedial activities and during
major remedial activities to illustrate remedial program elements and contaminant source areas.

Photographs will be submitted at the completion of the project in the RAR in digital format (i.e.
jpeg files).
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5.11 COMPLAINT MANAGEMENT

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

resolve any problems.

5.12 DEVIATIONS FROM THE REMEDIAL ACTION WORK PLAN

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

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

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

and the environment.

5.13 DATAUSABILITY SUMMARY REPORT

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

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

. Information required by this RAWP;

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

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

RAWP and associated design documents;

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

performed as part of the remedial action and DUSR;

« Test results or other evidence demonstrating that remedial systems are functioning

properly;

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

removed from the Site including a map showing source areas;

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

disposal records, and letters approving receipt of the material.

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

« Reports and supporting material will be submitted in digital form.
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Remedial Action Report Certification

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

Action Report. The certification will include the following statements:

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

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

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

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

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

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

The table below presents a schedule for the proposed remedial action and reporting. If the
schedule for remediation and development activities changes, it will be updated and submitted to
OER. Currently, a 25 month remediation period is anticipated.

Weeks from Duration
Remedial (weeks)
Schedule Milestone Action Start
OER Approval of RAWP 0 -
Fact Sheet 2 announcing start of remedy 0 -
*Mobilization 1 8
Remedial Excavation — Excavation of soils 7 4
and bedrock
Vapor Barrier System Installation 15 4
Demobilization 19 2
Submit Remedial Action Report 21 4

* Mobilization will take place once the existing building is demolished.
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APPENDIX 1
CITIZEN PARTICIPATION PLAN

The NYC Office of Environmental Remediation and Broadway Housing Development Fund
Company, Inc. have established this Citizen Participation Plan because the opportunity for
citizen participation is an important component of the NYC Brownfield Cleanup Program. This
Citizen Participation Plan describes how information about the project will be disseminated to
the Community during the remedial process. As part of its obligations under the NYC BCP,
Broadway Housing Development Fund Company, Inc. will maintain a repository for project
documents and provide public notice at specified times throughout the remedial program. This
Plan also takes into account potential environmental justice concerns in the community that
surrounds the project Site. Under this Citizen Participation Plan, project documents and work
plans are made available to the public in a timely manner. Public comment on work plans is
strongly encouraged during public comment periods. Work plans are not approved by the NYC
Office of Environmental Remediation (OER) until public comment periods have expired and all
comments are formally reviewed. An explanation of cleanup plans in the form of a public
meeting or informational session is available upon request to OER’s project manager assigned to
this Site, Maurizio Bertini at 212-788-3922, who can be contacted about these issues or any

others questions, comments or concerns that arise during the remedial process at (212) 788-8841

Project Contact List. OER has established a Site Contact List for this project to provide
public notices in the form of fact sheets to interested members of the Community.
Communications will include updates on important information relating to the progress of the
cleanup program at the Site as well as to request public comments on the cleanup plan. The
Project Contact List includes owners and occupants of adjacent buildings and homes, principal
administrators of nearby schools, hospitals and day care centers, the public water supplier that
serves the area, established document repositories, the representative Community Board, City
Council members, other elected representatives and any local Brownfield Opportunity Area
(BOA) grantee organizations. Any member of the public or organization will be added to the

Site Contact List on request. A copy of the Site Contact List is maintained by OER’s project
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manager. If you would like to be added to the Project Contact List, contact NYC OER at (212)
788-8841 or by email at brownfields@cityhall.nyc.gov.

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

fully populated with project information. The repository for this project is:
Hamilton Grange Library

503 West 145™ Street

New York, NY 10031-5101

212-926-2147

Hours of Operation:

Monday — 11am — 7pm; Tuesday — 11am — 6pm; Wednesday — 11am — 7pm; Thursday — 11am —
6pm; Friday — 10am — 5pm; Saturday — 10am — 5pm; Sunday — Closed

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

ease of use.

Public Notice and Public Comment. Public notice to all members of the Project Contact
List is required at three major steps during the performance of the cleanup program (listed
below) and at other points that may be required by OER. Notices will include Fact Sheets with
descriptive project summaries, updates on recent and upcoming project activities, repository
information, and important phone and email contact information. All notices will be prepared by
Broadway Housing Development Fund Company, Inc., reviewed and approved by OER prior to
distribution and mailed by Broadway Housing Development Fund Company, Inc.. Public

comment is solicited in public notices for all work plans developed under the NYC Brownfield
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Cleanup Program. Final review of all work plans by OER will consider all public comments.

Approval will not be granted until the public comment period has been completed.

Citizen Participation Milestones. Public notice and public comment activities occur at

several steps during a typical NYC BCP project. See flow chart on the following page, which

identifies when during the NYC BCP public notices are issued: These steps include:

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

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

OER upon request.

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

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

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

Public Notice announcing the completion of remediation, designation of

Institutional and Engineering Controls and issuance of the Notice of Completion

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

announcing the completion of remediation, providing a list of all Institutional and Engineering

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

This Sustainability Statement documents sustainable activities and green remediation efforts

planned under this remedial action.

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

greenhouse gas reduction.

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

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

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

the region by conserving these resources.

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

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

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

savings.

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

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

harmful emissions.

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

by influx of contamination from off-Site.

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

be reported in the RAR in square feet.

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

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

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

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

resources, and reduction in toxic materials use.

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

industrial/manufacturing uses.

Paperless Brownfield Cleanup Program. Broadway Housing Development Fund, Inc. is
participating in OER’s Paperless Brownfield Cleanup Program. Under this program, submission
of electronic documents will replace submission of hard copies for the review of project

documents, communications and milestone reports.

Low-Energy Project Management Program. Broadway Housing Development Fund, Inc.
is participating in OER’s low-energy project management program. Under this program,
whenever possible, meetings are held using remote communication technologies, such as
videoconferencing and teleconferencing to reduce energy consumption and traffic congestion

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

optimal support to local fauna, promote local biodiversity, and require less maintenance.

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

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

SOIL/MATERIALS MANAGEMENT PLAN

1.1  SOIL SCREENING METHODS

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

development phases prior to issuance of the Notice of Completion.

1.2 STOCKPILE METHODS

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

and will be routinely inspected. Broken or ripped tarps will be promptly replaced.

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

be used as needed near catch basins, surface waters and other discharge points.

1.3 CHARACTERIZATION OF EXCAVATED MATERIALS

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

regulations. Soils proposed for reuse on-Site will be managed as defined in this plan.
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1.4  MATERIALS EXCAVATION, LOAD-OUT AND DEPARTURE

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

. ensure that there is a party responsible for the safe execution of invasive and other
work performed under this work plan;

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

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

addressed by appropriate parties;

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

« ensure that all egress points for truck and equipment transport from the Site will be

kept clean of Site-derived materials during Site remediation.

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

condition with respect to Site-derived materials.

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

will not be performed without prior OER approval.

1.5 OFF-SITE MATERIALS TRANSPORT

Loaded vehicles leaving the Site will comply with all applicable materials transportation
requirements (including appropriate covering, manifests, and placards) in accordance with
applicable laws and regulations, including use of licensed haulers in accordance with 6 NYCRR
Part 364. If loads contain wet material capable of causing leakage from trucks, truck liners will
be used. Queuing of trucks will be performed on-Site, when possible in order to minimize off

Site disturbance. Off-Site queuing will be minimized.
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Outbound truck transport routes are as shown in the directions included as Appendix 9. This
routing takes into account the following factors: (a) limiting transport through residential areas
and past sensitive sites; (b) use of mapped truck routes; (c) minimizing off-Site queuing of trucks
entering the facility; (d) limiting total distance to major highways; (e) promoting safety in access
to highways; and (f) overall safety in transport. To the extent possible, all trucks loaded with Site
materials will travel from the Site using these truck routes. Trucks will not stop or idle in the

neighborhood after leaving the project Site.

1.6 MATERIALS DISPOSAL OFF-SITE

The following documentation will be established and reported by the PE/QEP for each
disposal destination used in this project to document that the disposal of regulated material
exported from the Site conforms with applicable laws and regulations: (1) a letter from the
PE/QEP or Enrollee to each disposal facility describing the material to be disposed and
requesting written acceptance of the material. This letter will state that material to be disposed is
regulated material generated at an environmental remediation Site in Manhattan, New York
under a governmental remediation program. The letter will provide the project identity and the
name and phone number of the PE/QEP or Enrollee. The letter will include as an attachment a
summary of all chemical data for the material being transported; and (2) a letter from each
disposal facility stating it is in receipt of the correspondence (1, above) and is approved to accept

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

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

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

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

regulations.

1.8 DEMARCATION

Demarcation will not be required due to attainment of Track 1 SCOs.

1.9 IMPORT OF BACKFILL SOIL FROM OFF-SITE SOURCES

This Section presents the requirements for imported fill materials to be used on the site, if
any. All imported soils will meet OER-approved backfill and cover soil quality objectives for

this Site. The backfill and cover soil quality objectives are listed in Table 1.

A process will be established to evaluate sources of backfill and cover soil to be imported to
the Site, and will include an examination of source location, current and historical use(s), and
any applicable documentation. Material from industrial sites, spill sites, environmental
remediation sites or other potentially contaminated sites will not be imported to the Site.

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

quality objectives:

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

laws and regulations;

e Clean soil from roadway or other transportation-related projects in compliance with

applicable laws and regulations;

e Clean recycled concrete aggregate (RCA) from facilities permitted or registered by the
regulations of NYS DEC.

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

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

Source Screening and Testing

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

follows:

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

regulations and will enter the Site at designated locations;

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

inspected for evidence of contamination; and

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

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

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

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

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

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

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

1.10 FLUIDS MANAGEMENT

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

treatment facility.

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

Environmental Conservation.

1.11 STORM-WATER POLLUTION PREVENTION

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

1.12 CONTINGENCY PLAN

This contingency plan is developed for the remedial construction to address the discovery
of unknown structures or contaminated media during excavation. Identification of unknown
contamination source areas during invasive Site work will be promptly communicated to OER’s

Project Manager. Petroleum spills will be reported to the NYS DEC Spill Hotline. These findings
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will be included in the daily report. If previously unidentified contaminant sources are found
during on-Site remedial excavation or development-related excavation, sampling will be
performed on contaminated source material and surrounding soils and reported to OER.
Chemical analytical testing will be performed for TAL metals, TCL volatiles and semi-volatiles,

TCL pesticides and PCBs, as appropriate.

1.13 ODOR, DUST AND NUISANCE CONTROL

Odor Control

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

odorants in spray or misting systems.

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

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

Dust Control

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

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

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

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

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

Other Nuisances

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

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

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

program, as necessary, to prevent nuisances.
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EMERGENCY INFORMATION

Site Emergencies Call:

Ambulance 911
Fire: 911
Police: 911
Nationwide Call Before You Dig 811

COMP-CARE (24 hour First-Aid) (800) 756-1130
Poison Control Center: (800) 222-1222

National Response Center: (800) 424-8802

Spills: NYSDEC 800-457-7362
State Health Department
Environmental Health 800-458-1158

Hospital (212) 927-0112
New York Presbyterian Hospital
61 Haven Avenue, New York, NY 10032-2720

Head northwest on W 155th St toward St Nicholas Ave — 0.3 mile
Take the 3rd right onto Broadway — 0.8 mile

Turn left at W 171st St — 0.2 mile

Turn left at Haven Ave and Arrive at New York Presbyterian Hospital

b

Approximate distance: 1.4 mile
Approximate travel time: 4 minutes

EMERGENCY ASSEMBLY LOCATION: Parking lot along St. Nicholas Avenue adjacent to
P.S. 28.

FIRST-AID MEASURES

The following contaminants may be present in the soil and/or groundwater at the site: Petroleum and non-
petroleum related VOCs, SVOCs; metals; PCBs; and pesticides.
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The following procedures will be used:

Eye Contact: Flush eye immediately with copious amount of water for a minimum of 15 minutes. Repeat
until irritation is eliminated and seek medical attention.

Skin Contact: Wash exposed area with soap and water for at least 15 minutes. If dermatitis or severe
reddening occurs, seek medical attention.

Inhalation: Move the person into fresh air. If symptoms persist, seek medical attention.

Ingestion: Do not induce vomiting. Seek immediate medical attention.

Important Numbers:

Client Contact: ...........cccoeviiiiiiiiiiiinne. Mary Ann Villair 212-568-2030
State Utility Locate Service: ..................... Dig Safely New York 800-962-7962
Site Utility Repair Contractor: .................. Consolidated Edison 800-752-6633
ATC Lifelines: ..........ooooeiiiiiiiiiinn... CompCare 800-756-1133

NOTE: For additional emergencies/important contacts, refer to the ATC Lifelines Card.
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EMERGENCY MEDICAL ROUTE TO HOSPITAL
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414 W 155th St, New York, NY 10032 to 61 Haven Ave, New York, NY... http://maps.google.com/maps?f=d&source=s_d&saddr=414+West+155th...

414 W 155th St, New York, NY 10032

1. Head northwest on W 155th St toward St Nicholas Ave go 0.3 mi
About 1 min total 0.3 mi

r) 2. Take the 3rd right onto Broadway go 0.8 mi
About 2 mins total 1.1 mi

(-l 3. Turnleft at W 171st St go 0.2 mi
About 1 min total 1.3 mi

(-I 4. Turn left at Haven Ave go 440 ft
total 1.4 mi

61 Haven Ave, New York, NY 10032

These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause conditions to
differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your route.

Map data ©2010 Google
Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.
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1.0 - INTRODUCTION

1.1  Scope and Applicability of the Site Health and Safety Plan

This Construction Health and Safety Plan (CHASP) has been prepared by ATC Associates, Inc. (ATC) for the
activities associated with the excavation and on-site handling of the material to be removed as part of the
proposed construction at 414 West 155" Street, New York, NY (hereinafter referred to as the “Site).

The health and safety protocols established in this Plan are based on the ATC Employee Health and Safety
Policy Manual, the Occupational Safety and Health Administration (OSHA) Regulations, past field
experiences, specific Site conditions, and chemical hazards known or anticipated to be present from available
Site data. The following Site Construction Health and Safety Plan (CHASP) are intended solely for use
during the proposed activities described in the project documents and technical specifications. Specifications
here in are subject to review and revision based on actual conditions encountered in the field during Site
characterization activities. Such changes may be instituted by using the CHASP List of Approved
Amendments and/or Changes (see Appendix C).

Before Site operations begin, all employees, including subcontractors for ATC covered by this plan, involved
in these operations will have read and understood this CHASP and all revisions. All Site personnel have the
authority to “Stop Work” if unsafe conditions are present or discovered during Site activities. Before work
begins, all affected workers will sign the Construction Heath and Safety Plan Acknowledgment Form (see
Appendix C). By signing this form, all individuals recognize the requirements of the CHASP, known or
suspected hazards, and will adhere to the protocols required for the project Site.

1.2 Historical Overview

The Site is developed with a two-story building with a cellar that is utilized as a parking garage. The Site
consists of an approximately 21,685 square feet lot. The Site building encompasses approximately 65,070
square feet, and based on the review of historical records, the Site building was constructed in 1929.

ATC performed a subsurface investigation in November 2010 and included the advancement of six soil
borings, a geophysical survey, the collection of eight soil samples, and the preparation of a Phase II
Environmental Site Investigation (ESI) report. Shallow bedrock was encountered in each of the six (6) soil
borings. The soil samples were collected as follows: one (1) soil sample (consisting of one (1) grab sample
and one (1) composite sample) was collected from Borings SB-01, SB-04, SB-05, and SB-06 where bedrock
was encountered from 1 to 2 feet bgs and two (2) soil samples (each consisting of one (1) grab sample and
one (1) composite sample) were collected from SB-02 and SB-03 where bedrock was encountered at 5.5 and 9
feet bgs, respectively. In addition, since groundwater was not encountered.

The Phase II ESI identified the following:

1. The subsurface soils consist of brown coarse to fine sand with trace gravel, underlain by rock
fragments. Weathered bedrock (schist) was encountered at depths ranging from one (1) foot below
ground surface (bgs) in the western portion of the basement to nine (9) feet bgs in the southeastern
portion of the basement. A prior geotechnical investigation (Tectonic, May 2010) reported fill
material from ground surface to approximately 7.5 feet bgs consisting of sand with varying
gradations and amounts of silt and gravel and minor amounts of debris including brick and concrete.
The Tectonic geotechnical investigation reported bedrock ranging in depth from 2 feet bgs in the
western portion of the basement to 14.5 feet bgs in the southeastern portion of the basement.

2. Groundwater was not encountered in any of the borings advanced during the ATC Phase II
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investigation. The Tectonic geotechnical investigation reported groundwater at 3.5 feet bgs in the
northwestern portion of the basement and 5.2 feet bgs in the southeastern portion of the basement.

3. The geophysical survey found no evidence to suggest the presence of USTs in the areas of the Site
investigated.

4. Semi-volatile organic compounds (SVOCs) were detected at concentrations exceeding the New York
State Department of Environmental Conservation (NYSDEC) Technical and Administrative
Guidance Memorandum #4046 (TAGM) Recommended Soil Cleanup Objectives (RSCOs), the
NYSDEC Subpart 375-6: Remedial Program Unrestricted Use Soil Cleanup Objectives (SCOs) and
Restricted Use-Protection of Public Health-Residential (Restricted-Residential) SCOs. The presence
of SVOCs may be reflective of fill material.

5. Metals were detected at concentrations exceeding the TAGM RSCOs, Unrestricted Use SCOs, and/or
Eastern USA Soil Background Levels. Their presence is attributed to natural (background) levels.

6. VOCs were not detected above applicable cleanup standards. PCBs and pesticides were not detected
in the soil samples collected.

1.3 Visitors

All visitors to the Site must be instructed about the hazards of the activities that ATC or its subcontractors are
performing. All visitors must sign the ATC Visitors Log (see Appendix C).
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2.0 - PROJECT ORGANIZATION

All personnel and visitors who may enter work areas on this Site must comply with the requirements of this
CHASP. All Site personnel have the authority to “Stop Work™ if unsafe conditions are present. The specific
responsibilities and authority of management, safety and health, and other personnel on this Site are detailed
in the following sections.

2.1  Site Safety and Health Officer (SSHO)

The Site Safety and Health Officer (SSHO) have the responsibility and authority to develop and implement
this CHASP and to verify compliance. The SSHO reports to the Project Manager; both must be designated
prior to commencement of work. The SSHO is on-site during all work operations and has the responsibility
to halt Site work if unsafe conditions are detected. The responsibilities of the SSHO at the Site include the
following:

e Managing the health and safety functions on the Site;

e Ensuring Site monitoring, worker training, and effective selection and use of PPE;

e Conducting daily Tailgate Safety Meetings for Site personnel and subcontractors and summarize the
training on the Tailgate Meeting Form (see Appendix C). The following topics should be covered
during safety meetings:

- Hazard Communication (i.e., MSDS location, and container labeling, chemical hazards of non-
routine tasks)

- Determine applicability of Standard Operating Procedures (SOP) in Section 8 and communicate
procedures

- Review Site safety requirements

- Give refresher training on heat or cold stress (Section 5.2 and 5.3) when appropriate

- Review Site emergency procedures

- Discuss location and use of a rig kill switch for drilling/boring operations

e Conducting daily safety inspections of the Site looking for unsafe acts or conditions and providing
corrective action as appropriate.

2.2  Site Supervisor

The Site Supervisor is responsible for field operations and reports to the Project Manager. The Site
Supervisor is the On-site Coordinator and overseer of operations; both must be designated prior to
commencement of work. It is the Site Supervisor's duty to maintain Site security, supervise the personnel on
the Site, coordinate the activities of the subcontractor personnel, and check that the CHASP is followed and
modified when necessary. The Site Supervisor’s specific responsibilities include:

Executing the work plan and schedule as detailed by the Project Manger

Coordination with the SSHO on health and safety issues

Ensuring Site work compliance with the requirements of the CHASP

Before Site activities, contact the hospital emergency room, local fire department, and local police
department, as applicable. If outside town, contact county officials and local emergency services.

2.3 Project Manager (PM)

The Project Manager (PM) has the primary responsibility for the fulfillment of the terms of the contract and
overseeing operations for the purpose that includes meeting legal and safety requirements. It is the PM's
responsibility to keep the project on schedule, within budget, and communicate with the Client regarding the
progress toward specified goals.
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The PM will inform the Regional Safety Coordinator of all CHASP modifications, violations, injuries,
exposures, and near-miss situations. The PM responsibilities include:

2.4

Provide personnel time to read and understand the Site Construction Health and Safety Plan
(CHASP) before fieldwork.

Conduct project start-up health and safety briefing for: Field personnel, the Site Supervisor, the
project team.

Check that each subcontractor is pre-approved and that each subcontractor’s Site workers have
appropriate HAZWOPER Training Certificates.

Check that Site personnel, if required, have received Respiratory Protection Training, Fit testing, and
physician’s approval to wear a respirator.

That hazards identified during any Site audits are corrected. If necessary for immediate hazards, shut
down field operations if hazards can not be corrected or the hazards present an immediate threat to
life and health.

Regional Safety Coordinator (RSC)

The Regional Safety Coordinator (RSC) is responsible for providing professional health and safety advice and
oversight management to the project. The RSC will review and provide support for concerns regarding the
health and safety of field personnel assigned to this project, including:

2.5

If requested by the Project Manager, approval of Routine CHASP;,

Approval of all Non-Routine CHASP;

Review of incident reports, inspections, and air monitoring results;

When required, the RSC will conduct a field audit of the Site to evaluate the adequacy of the program
and implement the necessary changes through the CHASP.

Project Field Team

The Project Team includes technicians, engineers, scientists, geologists, and possibly subcontractors who
perform field activities. Each individual team member will be responsible for understanding and personally
complying with the CHASP and Site health and safety requirements. Project Team members will report
health and safety violations to either the Site Supervisor or the SSHO. Health and safety responsibilities, as
discussed in this Plan, which are shared by all Site personnel include:

Complying with the requirements of the CHASP.

Reporting unsafe acts or conditions

Retain copies at the Site of the following health and safety records:

- Current HAZWOPER Training Certificate.

- Respiratory Protection Training Certificate and current fit test record for potential respirator
users.

- Physician’s approval for hazardous-waste fieldwork and/or respirator use.

- First-aid/CPR and blood borne pathogens training certificate.
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3.0 - TASK/OPERATION HEALTH AND SAFETY RISK ANALYSIS SUMMARY

This chapter of the CHASP describes the safety and health hazards associated with the Site work and control
measures selected to protect workers. The purpose of the Job Safety Analysis (JSA) is to identify the routine
safety and health hazards associated with the routine Site tasks and operations. Using this information,
appropriate control methods are selected to eliminate the identified risks or effectively control them.

3.1  Job Safety Analysis (JSA)

Each specific JSA appears on a separate copy of the spreadsheets in Appendix A. A single JSA may be used
for a task/operation performed in multiple locations if the hazards, potential exposures, and controls are the
same at each location.

3.2  Health Analysis and Chemical Risk Assessment

The principal chemical contaminants that may be present, based on the results of the Phase II ESI, include,
but are not limited to, VOCs, SVOCs, metals, PCBs, and pesticides. Appendix B contains information from
the National Institute for Occupational Safety and Health (NIOSH) Pocket Guide to Chemical Hazards about
each of these chemicals. Additionally, the Hazard Communication Program (Policy No. 21) requires ATC to
provide employees, contractors, subcontractors, and visitors with information on the health effects of these
chemicals and necessary actions to protect against exposure. This information is transmitted through Material
Safety Data Sheets (MSDS), the NIOSH Pocket Guide, container labels, training, and a written Hazard
Communication program.

Site activities will adhere to the ATC Hazard Communication Program as described in the Policy. All Site
personnel, including subcontractors, will be briefed on this Program as part of the Site orientation training
before starting work. In accordance with this Program, the PM and Site Supervisor will check that each
chemical brought to the Site is accompanied by its MSDS. A copy of each MSDS will be made available to
each Site employee who may be potentially exposed to the chemical. In addition, the Site Supervisor will
check that all subcontractors bring at least one copy of MSDS for each chemical they bring onto the Site. The
Site Supervisor will also check that all chemical containers brought to the Site to determine if they are labeled
as to its contents and appropriate hazard warnings.

3.3  Noise Hazards and Controls

Exposure to high levels of noise may occur when working near heavy equipment. Also, depending upon
where the work is being performed, local equipment (e.g., airports, factory machines, etc.) may produce high
levels of noise. Employees exposed to noise levels in excess of the action level of 85 decibels (A-weighted,
Slow Response) will be included into the ATC Policy on Hearing Conservation (Policy No. 34). The SSHO
may evaluate employee noise exposures using a Noise Survey Meter or a Noise Dosimeter. The RSC may
conduct additional noise monitoring to determine the appropriate response to be taken. Employees will be
provided with ear plugs and/or earmuffs when exposed to noise levels in excess of the 8-hour Permissible
Exposure Limit (PEL) of 90 decibel (A-weighted, Slow Response). This hearing protection shall have a
Noise Reduction Rating (NRR) to protect hearing in accordance with Policy No. 34, including the NRR de-
rating factor of [(NRR-7)/2].
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3.4 Biological Hazards

Site activities on this Site may expose workers to other hazards such as poisonous plants, insects, animals, and
indigenous pathogens. Protective clothing and respiratory protection equipment, and being capable of
identifying poisonous plants, animals, and insects, can greatly reduce the chances of exposure. Thoroughly
washing any exposed body parts, clothing, and equipment will also protect against infections. If working in
wooded/grassy areas, use appropriate insect repellants (containing DEET and/or Permethrin) and apply them
per the manufacturers’ directions.
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4.0 - AIR MONITORING AND PERSONAL PROTECTIVE EQUIPMENT

4.1  Site Air Monitoring Requirements

To prevent exposure to hazardous conditions and aid in the selection of personal protective equipment,
monitoring for the presence of airborne contaminants will occur when knowledge of the Site indicates their
potential presence. One or more of the following direct-reading instruments may be used to aid in this
determination. Photoionization Detectors (PID) and Flame Ionization Detectors (FID) measures non-specific
organic gases and vapors. Combustible Gas Indicators (CGI) will detect explosive atmospheres. Oxygen
(O,) meters will detect fluctuations in oxygen concentrations. These instruments should be calibrated or bump
tested daily and whenever the readings may be erratic. All readings should be recorded in the field log books.

Colorimetric detector tubes supplement PID and/or FID readings to measure specific gases and vapors. Other
direct-reading instruments are available for use to monitor for the presence of specific airborne Site
contaminants.

The breathing zone of the employee(s) anticipated to have the highest potential for exposure for each task will
be monitored using an appropriate combination of some or all of these direct-reading instruments. Air
monitoring should occur every 15 minutes during non-intrusive activities, or every 5 feet of penetration
during intrusive activities. Site tasks and air monitoring requirements are shown in Table 4-1. Additional
Site monitoring may occur at the discretion of the SSHO, Site Supervisor, or RSC.

NOTE: All air monitoring equipment must be calibrated as per manufacturer's instructions.

Table 4-1
Site Air Monitoring Requirements
Site Activity Instrument Frequency Location Caution

Soil Excavation PID Every 15 minutes In breathing zone of | Communicate with
(during the periodic person nearest equipment operator
site visits) activity before sampling (if
sampling is deemed

necessary)

Air monitoring will be performed during the periodic Site visits. Air monitoring results obtained from the
breathing zone during field activities will be recorded in field logbooks and the Air Quality Monitoring
Record (see Appendix C). All such records will also include the location, date/time, weather conditions,
person monitored, background concentration, and identification of specific contaminant whenever possible.
Air monitoring information will be utilized to evaluate personnel exposure and assess the appropriateness of
PPE for Site conditions. The PPE for the Site are discussed in Section 4.2. Photoionization detector (PID)
readings measured in the employees breathing zone will be used to determine the level of protection required.
PID readings refer to readings above background, which are sustained for at least 5 minutes and are measured
during the performance of field tasks. PID readings are used for general screening.

4.2  Action Levels for Personal Protection Equipment

The first and foremost means of protecting employees from injuries or exposures is to eliminate the exposure.
The general hierarchy for controlling potential exposures is: (1) Engineering Controls; (2) Administrative
Controls; and (3) the use of PPE. PPE is a means of preventing injury or exposure when exposure elimination
and/or other control means are not feasible.
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The initial level of protection and the Action Levels at which the PPE will be upgraded are determined based
on the identification of specific chemicals expected to be present at a Site and the established OSHA
Permissible Exposure Levels (PEL) or ACGIH Threshold Limit Values (TLVs), whichever is lower. In the
event more than one chemical is expected or exists at a Site, the most hazardous chemical will dictate the
level of personal protection required. Table 4-2 shows the action levels for levels of personal protection
equipment.

Table 4-2
Action Levels for Personal Protection Equipment
Monitoring Action Level
Equipment Hazard Above Action
Background
PID/FID Organic <10 ppm Level D.
gas/vapor 10 to 50 ppm Level C. Move upwind and continue air monitoring,

cease operations, or use detector tube(s) for
(contaminant) and reference Table 4-3 below.

> 50 ppm Immediate Withdrawal. Contact the PM and RSC for
further instructions to proceed.

Detector tubes to be used are indicated for given ranges based upon the PID readings (Table 4-2). As
appropriate, PID readings in conjunction with detector tubes will be utilized during the field activity and
location anticipated having the highest level of contamination. This location will be selected by the Site
Supervisor. If these measurements indicate exposure levels appropriate for Level D work, the use of detector
tubes will be limited to situations where field conditions or activities have changed. Detector tubes will be
available for use at the discretion of the Site Supervisor and the SSHO.

Any upgrading to higher levels of protection may require additional personal sampling using National
Institute for Occupational Safety and Health (NIOSH) or Occupational Safety and Health Administration

(OSHA) methods for the collection and analysis of airborne contaminants.

Air monitoring equipment used on the Site should be calibrated with the following:

Calibration/Response

Check

Types Frequency Gas Standard

PID Daily 100 ppm isobutylene in air

Field personnel, in conjunction with the Site Supervisor and SSHO, may choose to allow ventilation of vapors
before resuming work (rather than using higher levels of PPE). If ventilation is conducted, additional air
monitoring will be performed prior to the resumption of work to determine the level of PPE required.

4.3  Levels of Protection
Levels of protection for Site activities are described on the Site Air Monitoring Summary. The protection
levels may include all or some of the following, based on work scope.
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Level D:

Work uniform — Long pants and shirt with sleeves (no tank tops) — refer to Policy No. 25 Personal
Protective Equipment (Section 5.5)

Disposable, inner nitrile gloves

Chemical-resistant boots with steel toe

Safety glasses with side shields

High Visibility Reflective Vest Class 1, Class 2, or Class 3 (select based on Traffic speed)

Hard hat

Disposable, chemical-resistant outer boot covers*

Hearing protection*

Apply sun-block to any/all exposed skin when working outdoors

LEVEL C:

Half-face or full-face, air purifying respirator (NIOSH approved)
Disposable, hooded, chemical-resistant clothing

Disposable, chemical-resistant outer gloves

Disposable, inner nitrile gloves

Chemical-resistant boots with steel toe

Disposable boot covers

Hard hat

Safety Glasses with side shields

High Visibility Reflective Vest Class 1, Class 2, or Class 3 (select based on Traffic speed)
Coveralls*

Hearing protection*

(* Optional Equipment, depending on conditions/exposures)

4.4

Respiratory Protection

Respiratory protection requirements are described in detail in the ATC Respiratory Protection Program.
Basic rules of respiratory usage are listed below:

Facial hair that interferes with a satisfactory fit of the mask-to-face seal is not allowed on personnel
required to wear respirators.

Respirator cartridges should be replaced after approximately 8-hours of continuous or intermittent
usage, unless otherwise noted. Cartridges should also be replaced if they become damaged, after the
expiration date is exceeded, if vapor smell breakthrough occurs, or if filters become clogged causing
resistance to breathing.

Contact lenses may be worn when respiratory protection is required, in conjunction with additional
eye protection to protect against particles or splashes, provided there is no interference with the
respirator seal.

Respirators shall be cleaned and disinfected after each day's use or more often, if necessary.

Prior to donning, respirators will be inspected for worn or deteriorated parts. Emergency respirators
or self-contained devices will be inspected at least once a month and after each use.

After donning, personnel should perform a positive and negative user fit-check to determine if a good
seal has been achieved.

Each employee shall make sure that they have an annual respirator fit test and respiratory protection
training.

CHASP Level 11

4-3



5.0 - HEALTH SURVEILLANCE PROGRAM

5.1  Employee Medical Examinations

All ATC employees involved in work at the Site will participate in ATC’s Medical Surveillance Program
administered by Health Resources. Additionally, when respirators are required (as determined by the SSHO
and project manager), each employee will also have current respirator clearance.

A post project, follow-up exam may be required if an exposure incident is reported or an employee shows
specific symptoms associated with the known or suspected hazardous chemicals. The RSC and the Project
Manager will determine when post project exams are required.

5.2 Heat Stress Program
This procedure applies to all employees when heat stress conditions exist at project sites.

5.2.1 Training

The SSHO will have received acceptable training in first-aid and Cardiopulmonary Resuscitation (CPR),
including training in heat-related illnesses. The SSHO shall also be trained on the requirements of the ATC
Policy for Industrial Hygiene (Policy No. 23), which contains the requirement for Heat Stress monitoring. All
workers should be capable of recognizing and treating the signs and symptoms of heat stress conditions.
During potential heat stress conditions, ice should be readily available to rapidly cool victims.

5.2.2 Fluid Replacement

Water will be made available at the Site for employee fluid replacement. When heat stress is determined to be
a problem by the SSHO, employees will be provided with balanced, electrolyte solutions to replace fluid and
electrolyte loss. Employees will be provided with replacement fluids at a minimum rate of 8 ounces every 15
to 20 minutes per person.

5.2.3 Acclimatization

Acclimatization is a gradual physiological adaptation that improves an individual’s ability to tolerate heat
stress. Full-heat acclimatization requires up to 3 weeks of continued physical activity under heat-stress
conditions similar to those anticipated for the work. Its loss begins when the work activity in the heat stress
conditions is discontinued. A noticeable loss usually occurs within 3 — 4 days.

5.2.4 Rest Breaks
When heat stress conditions are applicable, all rest breaks should be taken out of the zone of exclusion into a
cooler, shaded, rest area. If these conditions are not available, more frequent rest breaks will be taken.

5.2.5 Heat Stress Monitoring

Heat Stress and heat strain are conditions resulting from environmental factors including temperature, relative
humidity, radiant heat transfer, and air movement, as they are affected by clothing. The primary objective of
the heat stress management program is to prevent heat stroke which is life threatening and the most serious of
the heat-induced disabilities. Extra caution should be taken for workers who are not acclimated to working in
the heat.

The following Heat Stress Index (refer to ATC Policy No. 23) should be used as a guide to evaluate heat
stress situations. If the Heat Stress exceeds 105°F, contact the RSC prior to work for detailed guidance.
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Heat Stress Index

Temp.

Relative Humidity

50% | 60% | 70% 80% 90%

132

NOTES: Add 10° F when protective clothing is being used; Add 10° F when in direct sunlight

HSI
Temp | Category

Injury Threat

Above Extreme
130° F Danger

No work unless emergency exists. Contact ATC RSC and Corporate Risk Management
Department prior to proceeding. Heat cramps or exhaustion likely, heat stroke possible if
exposure is prolonged and there is physical activity.

Danger

Contact RSC prior to proceeding. Requires strict adherence to ACGIH Heat Stress
Guidelines, including use of on-site WBGT equipment. Heat cramps or exhaustion likely,
heat stroke possible if exposure is prolonged and there is physical activity.

Extreme
Caution

Heat cramps or exhaustion likely, heat stroke possible if exposure is prolonged and there is
physical activity.

80° to Caution
90° F

Heat cramps or exhaustion likely, heat stroke possible if exposure is prolonged and there is
physical activity.

Normal
Range

Typical conditions for time of year. Little or no danger under normal circumstances. As
always, anticipate problems and work safely.
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5.3  Cold Stress Program
This procedure applies to all employees who perform field work in cold environments at risk of cold stress
injury and intended to protect workers from the most severe effects of cold stress.

5.3.1 Training

ATC Site employees have been trained in cold stress as part of their HAZWOPER 40-hour initial training.
Site workers will receive refresher training by the SSHO in cold stress safety and health procedures. The
training program will include, as a minimum, instruction in the following areas:

Proper first-aid treatment

Proper clothing practices

Proper eating and drinking habits

Recognition of impending frostbite

Recognition of the signs and symptoms of impending hypothermia or excessive cooling of the
body when shivering does not occur

e Safe working practices

The SSHO will be trained in first-aid, CPR, and cold stress conditions.

5.3.2 Environmental Monitoring

Frostbite and hypothermia are two types of cold injury that personnel must be protected against during the
performance of field duties. The objective is to prevent the deep body temperature from falling below
96.8° F and to prevent cold injury to body extremities. Two factors influence the development of a cold
injury the ambient temperature, and wind velocity.

The SSHO will monitor environmental conditions by recording ambient temperature and estimated wind-
speed. Information contained in Tables 5-1 and 5-2 will be used to evaluate the possibility of hypothermia
among workers on-site.

5.3.3 Protective Clothing and Rest Breaks

Use appropriate cold weather clothing when temperatures are at or below 40°F as exposed skin surfaces must
be protected. These protective items can include facemask, hand wear, and foot wear. Workers handling
evaporative solvents during cold stress conditions will take special precautions to avoid soaking gloves and
clothing because of the added danger of prolonged skin contact and evaporative cooling. Personnel will wear
protective clothing appropriate for the level of cold and planned physical activity. The objective is to protect
all parts of the body, with emphasis on the hands and feet. Eye protection against glare and ultraviolet light
should be worn in snowy and icy conditions.

The work rate should not be so great as to cause heavy sweating that could result in wet clothing. If heavy
work must be done, opportunities for rest breaks will be provided where workers have the opportunity to
change into dry clothing. Conversely, plan work activities to minimize time spent sitting or standing still.
Rest breaks should be taken in a warm, dry area. Windbreaks can also be used to shield the work area from
the cooling effects of wind.

5.3.4 ldentification and Treatment of Cold Stress

When frostbite, hypothermia, or other cold stress symptoms are suspected, treat the patient to relieve
symptoms or transport them to the medical facility identified on page TC-4.
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TABLE 5-1

Threshold Limit Values Work/Warm-up Schedule
for Four-Hour Shift*

Air-Temperature--Sunny Sky No Noticeable Wind 5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind
Max. Work No. of Max. Work | No. of | Max. Work | No.of | Max. Work | No. of | Max. Work [ No. of
°C (approx.) °F (approx.) Period Breaks | Period Breaks | Period Breaks | Period Breaks | Period Breaks
26 to -28° .15 t0-19 (Norm. Breaks) 1 (Norm. Breaks) 1 75 min 2 55 min 3 40 min 4
29" to -31° 20" to -24° (Norm. Breaks) 1 75min | 2 55 min 3 40 min 4 30 min 5
-32"to -34° 25 t0 -29° 75 min 2 55min | 3 40 min 4 30 min 5 Non-emergency work
should cease
-35"to -37° 30" to -34° 55 min 3 40min | 4 30 min 5 Non-emergency Non-emergency
work should cease work should cease
38" t0 -39 -35"t0 -39 40 min 4 30min | 5 Non-emergency Non-emergency Non-emergency
work should cease work should cease work should cease
-40" to -42° 40" to -44 30 min 5 Non-emergency Non-emergency Non-emergency Non-emergency
work should cease work should cease work should cease work should cease
43" & below -45" & below Non-emergency Non-emergency Non-emergency Non-emergency Non-emergency
work should cease work should cease work should cease work should cease work should cease
*1. Schedule applies to any 4-hour work period with moderate to heavy work activity, with warm-up periods of ten. (10) Minutes in a warm

location and with an extended break (e.g., lunch) at the end of the 4-hour work period in a warm location. For Light-to-Moderate Work
(limited physical movement): apply the schedule on step lower. For example, at -35 C (-30°F) with no noticeable wind (Step 4), a worker at a
job with little physical movement should have a maximum work period of 40 minutes with 4 breaks in a 4-hour period (Step 5).

2. The following is suggested as a guide for estimating wind velocity if accurate information is not available: 5 mph: light flag moves; 10 mph:
light flag fully extended: 15 mph: raises a newspaper sheet: 20 mph: blowing and drifting snow.
3. If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind velocity factors

given above would be 1) special warm-up breaks should be initiated at a wind chill cooling rate of about 1750 watts per square meter (W/m?);
2) all non-emergency work should have ceased at or before a wind chill of 2250 W/m®. In general, the warm-up schedule provided above
slightly under-compensates for the wind at the warmer temperatures, assuming acclimatization and clothing appropriate for winter work. On
the other hand, the chart slightly overcompensates for the actual temperatures in the cooler ranges because windy conditions rarely prevail at

extremely low temperatures.

4. TLVs apply only for workers in dry clothing.
* Adapted from Occupational Health & Safety Division, Saskatchewan Department of Labor.
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TABLE 5-2
Cooling Power of Wind on Exposed Flesh Expressed as
Equivalent Temperature (under calm conditions)*

Estimated Actual Temperature Reading (degrees F)
Wind 50 40 | 30 | 20 | 10 | o | -10 | 20 | -30 | -40 -50 -60
Speed (mph) Equivalent chill Temperature (degrees F)
calm 50 40 30 20 -50 -60
5 48 37 27 16 -57 -68
10 40 28 16 4 -83 -95
15 36 22 9 -5 -99 -112
20 32 18 4 -10 -110 -121
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145
40 26 10 -6 221 -37 -53 -69 -85 -100 -116 -132 -148
(Wind speeds > LITTLE DANGER INCREASING DANGER GREAT DANGER
40 mph have little If < hr with dry skin. Maximum danger Danger from freezing of Flesh may freeze within 30 seconds.
additional effect) of false sense of security exposed flesh within one
minute.
Trench foot and immersion foot may occur at any point on this chart.
* Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA
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6.0 - SITE SECURITY AND CONTROL

6.1 Work Zones

Restricted Site areas will include, but not necessarily be limited to, the following zones:

e Exclusion Zone or Hot Zone - any area where contamination is either known or likely to be present
in concentrations that could pose a threat to human health and safety or that potential for harm to
personnel exists because of the type of work activities being conducted. Appropriate PPE and
warning signs should be utilized in this area.

o Contamination Reduction Zone - any area where workers conduct personal and equipment
decontamination.

e Support Zone - areas where access is controlled, but the chance to encounter hazardous materials or
conditions are minimal.

Access to the work zones will be controlled by work zone delineators (e.g. traffic cones, flags, vehicles, DOT
approved devices, temporary or permanent fencing, and/or safety barrier tape). Figure 6-1 is an example of a
work zone. Additionally ATC employees should follow the requirements of the Employee Health and Safety
Policy Manual, Policy No. 36, Work Zones in Traffic Areas for additional information.

In the event on-site personnel must upgrade their personal protective equipment, the work zones may require
substantial modification in order to provide for the safety of nearby personnel not associated with this work.
Any upgrade level will be communicated by the Site Supervisor to the PM. The PM will then inform the RSC
of this occurrence.

Work Zone Level of Protection Required Protective Equipment (specify
Exact type, e.g. nitrile gloves)
Exclusion Zone Respirator: Yes
Filters/Cartridges: Organic — N/A
Boots: Yes
Inner Gloves: Nitrile
Outer Gloves: Nitrile
Protective Coverall: Tyvek
Hard Hat: Yes
Eye Protection: Yes
Other: Reflective Vests, Hearing

Protection where needed
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Contamination Respirator:

Reduction Zone Filters/Cartridges:

Boots: Yes

Inner Gloves:

Outer Gloves:

Protective
Coverall:

Hard Hat: Yes

Eye Protection: Yes
Other:

Exceptions and Modifications:

6.2  Buddy System

The Buddy System will be used at all times by field personnel in the Exclusion Zones. The Buddy System
means that personnel work in pairs and stay in close visual contact to be able to observe one another and
summon rapid assistance in case of emergency. No one is to perform fieldwork without the approval of the
Branch Safety Officer and/or the Regional Safety Officer.

6.3  Site Communication

A loud and clear form of communication should be made available for Site personnel entering the work zones.
Site communication may be in the form of hand signals, voice, or other communication devices. All forms of

communication should be understood by all workers on the Site prior to starting work.

6.4 Roadway Work Zones

When ATC employee and subcontractors are required to perform Site operation in a city street or public right-
of-way, a Traffic Control Plan may be required and included with this CHASP. Check with the State or local
government Department of Transportation for when a traffic control plan is required. Traffic Control Plans
will include Transition Areas, Activity Areas, and Termination Areas.
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FIGURE 6-1
TYPICAL EXCLUSION ZONE

Or, Excavator, Geoprobe,

Backhoe, Etc.

Exclusion and

Contamination Reduction

Zone

Support Zone
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7.0 - DECONTAMINATION PROCEDURES

7.1 Personnel Decontamination

All personnel must complete appropriate decontamination procedures in a way that is responsive to actual Site
conditions before leaving the Site. The decontamination of personnel and equipment will be performed
within the exclusion and contamination reduction zones. Wash tubs containing an appropriate decon solution
and soft bristle brushes will be used to decontaminate personal protective clothing and boots. Deionized
water will be used for the final rinse. The SSHO will visually inspect all PPE and other equipment once
decontamination procedures are completed. In general, the four types of decontamination solutions to be
considered for PPE include:

o  Water for removal of low-molecular weight hydrocarbons, inorganic compounds, salts, some organic
acids, and other polar compounds.

e Dilute acids (vinegar) for removal of basic (caustic) compounds, amines, and hydrazine’s.

e Dilute bases (soaps and detergents) for removal of acidic compounds, phenols, thiols, and some nitro
and sulfonic compounds.

e Organic solvents for removal of nonpolar compounds (organic).

LEVEL D/LEVEL C

Establish a segregated equipment drop

Remove disposable, outer boot covers, if applicable
Remove chemical resistant, outer gloves, if applicable
Remove hard hat and goggles, safety glasses, or face shield
Remove disposable, inner gloves

Remove full-face air purifying respirator (Level C only)

Each individual will be responsible for inspecting and decontaminating their own respirator in accordance
with the ATC Respiratory Protection Program (Policy No. 27).

At a minimum the hands and face of each employee must be thoroughly washed upon leaving the work area.
Trash receptacles will be provided for all disposable clothing. Commercial laundries or cleaning
establishments that decontaminate clothing or equipment will be informed of the potentially harmful effects of
exposure.

Decontamination Solution: Soap and water, fresh rinse
STATION #1: Wash hands, dispose of outer gloves and coveralls
Equipment Required: Wash basin
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STATION #2: NA

Equipment Required: NA
STATION #3: NA
Equipment Required: NA
STATION #4: NA
Equipment Required: NA

7.2  Equipment Decontamination

The subcontractor will decontaminate field equipment according to the work plan. This may include manual
removal of gross contamination with shovels or other tools, followed by a high-pressure, hot water sprayer.
Because decontamination at the high-pressure, hot water station poses the possibility of a splash and/or mist
inhalation hazard, the task should be performed using Level D personal protective equipment at a minimum.

Field tool including split-barrel soil samplers, brass liners, and sample knives and trowels will be
decontaminated. = The field tools may be scrubbed visually clean using a detergent solution
(Alconox/Liquinox) with water and a stiff, long-bristled scrub brush. Following the solution scrubbing, the
tools may be rinsed with distilled water or isopropyl alcohol.

Equipment Decontamination

Gross Removal By:
X Hand Scrubbing
Cold High Pressure Wash
Hot High Pressure Wash

Steam Cleaning

Other (specify)

Clean Rinse

X Decon solution (specify) ALCONOX
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7.3 Disposition of Decontamination Wastes

All materials and equipment used for decontamination should be disposed of in accordance with local, State,
and/or Federal Regulations. Clothing, tools, buckets, brushes, and all other equipment that is contaminated
must be properly packaged and stored on the Site until disposal arrangements are finalized. Clothing not
completely decontaminated on-site should be secured in plastic bags before being removed from the Site.

Decontamination Waste Water

Collection (specify how): Wash basin
Direct Discharge (specify how and where): 55-gallon drum
Pre-Treatment (specify): None
Disposal (specify how and where): Contractor
CHASP Level III
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8.0 - STANDARD OPERATING PROCEDURES

The following Standard Operating Procedures (SOPs) will be applied to each location and activity where
work is performed on a hazardous chemical site. Ashazards increase or decrease on the Site, the applicability
of each SOP must be determined by the SSHO with the approval of any changes by the Project Manager or
the RSC.

8.1

1.

8.2

Personnel Precautions

Eating, drinking, chewing gum or tobacco, smoking, and any practice that increases the probability of
hand-to-mouth transfer and ingestion of material is prohibited in the exclusion and contamination
reduction zone or in any area known to be contaminated.

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

Contact with contaminated or suspected contaminated surfaces should be avoided. When possible,
do not walk through puddles, leachate, or discolored surfaces; kneel on the ground; or lean, sit, or
place equipment on drums, containers, or the ground.

Medicines and alcohol can increase the effects from exposure to toxic chemicals. Personnel should
not take prescribed drugs at hazardous waste operations where the potential for absorption,
inhalation, or ingestion of toxic substances exists unless specifically approved by a qualified
physician. Alcoholic beverage intake should be minimized or avoided.

All personnel must be familiar with Standard Operating Procedures and any additional instructions
and information contained in this CHASP. All visitors and subcontractors will read the CHASP
before entering the Site.

All personnel will be aware of symptoms for heat or cold stress.

All personnel will be familiar with the chemicals used on-site and the associated hazards as described
in each respective MSDS. The MSDS for the chemicals on-site will be available and located in the
company vehicle.

Operations
All personnel going to the Site must be adequately trained and thoroughly briefed on anticipated
hazards, equipment, safety practices, emergency procedures, and communications.

Personnel on the Site must use the Buddy System when engaged in Level C work as specified in
ATC Policy No. 35 (Hazwoper). The purpose of the Buddy System is to provide rapid assistance to

employees in the event of an emergency.

Visual contact must be maintained between pairs of Site and safety personnel. Entry team members
should remain close to assist each other during emergencies.

Personnel should practice unfamiliar operations before the actual procedure.
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5. Entrance and exit locations must be designated, and emergency escape routes delineated. Warning
signals for Site evacuation must be established by the SSHO before field activities.

6. Communications using radios, hand signals, or other means, must be maintained between initial entry
members at all times. Emergency communications should be prearranged in case of radio failure, the
necessity for evacuating the Site, or other reasons.

7. Wind indicators visible to all personnel should be strategically located throughout the Site.

8. Personnel and equipment in the contaminated area should be minimized, consistent with effective
Site operations.

9. Work areas for various operational activities will be established.

10. Procedures for leaving a contaminated area will be planned and implemented before going to the Site.
Work areas and decontamination procedures will be established based on expected Site conditions.

11. Frequent and regular inspections of Site operations will be conducted by the SSHO to check
compliance with this CHASP. If changes in operation occur, the CHASP must be modified to reflect
these changes.

12. All electrical equipment (power tools, extension cords, instruments, radios, etc.) will conform with
ATC Policy No. 12 (Electrical) The SSHO will ensure that electrical equipment is free from
recognized hazards that may cause physical harm to employees.

13. Fire prevention and protection (appropriate signs for flammable liquids, smoking areas, storage areas
of combustible or flammable materials, etc.) will be according to ATC Policy No. 18, Fire Protection.

14. Site Tailgate Safety Meetings will be held daily to discuss anticipated Site conditions and daily
activities. This meeting will be summarized in field logbooks and the Tailgate Safety Meeting Form
(see Appendix C).
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9.0 - CONTINGENCY PLAN

This chapter of the CHASP describes potential emergencies at this Site and the procedures for responding to
those emergencies.

9.1

1.

Medical Emergencies
The name, address, telephone number, travel distance, and travel time to the nearest medical
treatment facility are found in the Emergency Information section (see Page TC-4) of this CHASP. A

map and direction for locating the facility is available in the Emergency Information section (see
Page TC-6) of this CHASP.

Emergency routes will be verified and driven before any Site activities. It may be quicker to
transport a person with minor injuries than to wait for Emergency Medical Services (EMS) to
respond. Check with the local authorities for response times. Life threatening emergency situations
will only be handled by emergency medical services.

Before mobilization on-site, the Site Supervisor will contact the local hospital emergency room
personnel, local fire department, and local police department to brief them regarding the scope and
hazards associated with the scheduled fieldwork. Ifthe Site is outside an established town, contact
will be made with county officials and local emergency services.

An emergency first-aid kit with contents per ATC Policy No. 20 (First-Aid) will be readily available
(if corrosive materials are present) on the Site, and personnel will have first-aid training. The first-
aid kit also contains equipment necessary to protect first-aid providers against exposure to blood
borne pathogens. All first-aid providers will have received Blood borne Pathogens training and can
receive Hepatitis B vaccinations according to the ATC Policy No. 09 (Blood borne Pathogens) if
exposed to bodily fluids.

Any person who becomes ill or injured in the exclusion zone must be decontaminated as well as
possible with consideration to which risk will be greater, the spread of contamination or the health of
the individual. Ifthe injury or illness is minor, full decontamination (remove contaminated clothing
and wash hands and face with soap and water, See Section 7.0) should be completed and first-aid
administered before transport. If the patient's condition is serious, at least partial decontamination
should be completed (i.e., complete disrobing of the victim and redressing in clean coveralls or
wrapping in a blanket). First-aid should be administered while awaiting an ambulance or paramedics.

The following steps should be followed if an injury or illness case occurs:

Check the Scene.

If safe to do so, check the condition of the injured.

Call 911 if the victim is unconscious or your training dictates to do so.

Care for the injured. Always use “Universal Precautions”.

Call COMP-CARE (800) 756-1130, if the injury is non-life threatening. COMP-CARE will
assist you with the location of the nearest clinic, if referral is needed.

7. Provisions must be made to identify the substance to which the worker has been exposed. This

information must be given to medical personnel.
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9.2

1.

Emergency Equipment
A personal eyewash unit that meets ANSI Z358.1-1998, Section 6 will be available in each ATC field
vehicle at the Site if corrosive chemicals (chemicals with a pH of <3 or >11) will be on-site.

2. Anemergency first-aid kit with contents as per ATC Policy No. 20 (First-Aid). The Site Supervisor

9.3

shall be trained and certified in first-aid and CPR.

An emergency spill cleanup kit will be available at the Site at all times. Unplanned releases will be
reported to the SSHO and/or Site Supervisor as soon as possible.

Sufficient water and/or multipurpose dry chemical (Class A, B, and C) fire extinguishers, rated not

less than 2A:10B: C will be maintained on the Site to cope with any situation until emergency
services arrive.

Flammable Conditions

In the event that combustible vapors exceed 10 percent of the LEL or strong odors are detected in the
borehole, the following actions should be taken:

9.4

Continue investigation using extreme caution. Personal protective equipment may need to be
upgraded.
Allow vapors to dissipate or use intrinsically-safe mechanical ventilation.
If atmospheric conditions do not change, call in the listed sequence:

—Project Manager

—Regional Safety Coordinator

—Fire Department
Provide answering personnel with the call back numbers, locations, directions, and situation
assessment.

Site Evacuation Conditions

The following conditions will necessitate the cessation of field work in the area of concern, withdrawal from
the work area, and revisions to this CHASP:

Fires and/or explosions

Unexploded ordnance is detected

A major incident or injury occurs

Flammable atmosphere readings above 10 percent LEL

Oxygen readings above 23.5 percent oxygen concentration
Oxygen readings at or below 19.5 percent oxygen concentration
PID readings over 50 ppm sustained for more than 5 minutes

CHASP Level 11
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9.5 Emergency Communication System

Emergency contacts and telephone numbers are provided at the beginning of this CHASP. Field crews will
have some communication device at each active work location. These may include radios, mobile telephones,
or walkie-talkies. Such communication devices will have sufficient range to contact the field office and/or
emergency services. If an emergency occurs on-site, the Site Supervisor is responsible for checking that
appropriate emergency contact has been notified. At the time of the emergency response, the Site Supervisor
or designee will brief the emergency personnel on the status of the emergency, including Site conditions.

Field personnel will use hand signals if there are noisy working conditions on the Site. The hand signals that
will be used are shown below and will be reviewed by the SSHO during the on-site safety briefing.

Signal Meaning

Hands on top of head Need assistance

Grip partner’s wrist or place both hands around Leave area immediately
partner’s arm

Thumbs up OK; I am all right
Thumbs down No; Negative

Hand gripping throat Cannot breathe; Out of air

9.6 Emergency Response Follow-Up

If there is an incident, near-miss, or emergency response, the SSHO will notify the Project Manager and
Regional Safety Coordinator. The Project Manager or the Branch Safety Officer will complete a Supervisor’s
Investigation Report (SIR) (Policy No. 51; Appendix 51-1) and submit to the appropriate Regional
distribution list. Prior to resuming work, a Site safety meeting should be held to discuss the circumstances
surrounding the incident and what should be done to prevent a re-occurrence.

CHASP Level 11
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10.0 - EMPLOYEE TRAINING

10.1 Pre-Assignment and Annual Refresher Training

All ATC Employees and Subcontractors will participate in routine health and safety education and training
programs. These programs are designed to provide employees with a thorough knowledge of hazardous
materials, health and safety hazard potential, and Federal Occupational Safety and Health Administration
(OSHA) requirements published in 29 Code of Federal Regulations (CFR) Part 1910. According to 29 CFR
1910.120(e), Site employees will have received 40 hours of initial Hazardous Waste Operations & Emergency
Response (HAZWOPER) instruction and 24 hours of supervised field experience. Attending an annual 8-
hour HAZWOPER refresher training session maintains this initial training. It is the responsibility of the
Project Manager and each subcontractor’s supervising manager to determine if the subcontractor staff meets
these training requirements.

10.2  Site Supervisor’s Training

On-site Managers and Supervisors on hazardous waste sites who are directly responsible for or who supervise
workers engaged in hazardous wastes operations receive, in addition to the initial 40 HAZWOPER training, 8
additional hours of specialized supervisory training in compliance with the OSHA regulations. This training
includes training on the employer’s safety and health program and the associated employee training program,
personal protective equipment program, spill containment program, and health hazards monitoring procedure
and techniques.

10.3  Site Safety Training and Briefing Topics

The SSHO will conduct Site-specific health and safety briefing for field personnel before the start of all field
work. Briefing attendees will include the Site Supervisor, the Project Team, and Subcontractor personnel. At
the conclusion of the meeting, personnel are to sign the CHASP Agreement and Acknowledgement Form in
the Appendices. As additional people are assigned to the Site, it is the responsibility of the SHSO to ensure
that new personnel are briefed on health and safety protocols and ensure that they have reviewed and signed
the CHASP Agreement and Acknowledgement Form. Items to be covered include:

Site-specific health and safety rules

Client-specific health and safety rules

Health effects of various chemicals used on the Site

Emergency response actions pertaining to operations on-Site

Additionally, daily Site Tailgate Safety Meetings will be conducted to review past activities, plan ahead for
new or changed operations, to understand any near-miss and “lessons learned, establish safe working
procedures for anticipated hazards, and provide pertinent safety and health training and motivation. The
SSHO will complete the Tailgate Safety Meeting Form located in the Appendices.

10.4  Visitors

All visitors entering the designated work zones will be subject to all applicable health and safety requirements
during field operations at the Site. All visitors to a work Site will be given the opportunity to review the
CHASP, will be escorted at all times, and will be required to stay a safe distance from Site activities. The Site
Supervisor and/or the SSHO will be responsible for briefing all visitors on the Site hazards, Site safety
precautions, and the Site emergency response plan.

CHASP Level 11
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APPENDIX A
Job Safety Analysis (JSA)



Date of Analysis: _ 12/10/2010

Job Title: Senior Project Manager

Job Safety Analysis (JSA)

JSA Conducted By: Matthew Mankovich JSANo. 1

Department: _Environmental

Job Description: __Potential contact with impacted soil during excavation for proposed construction

Job Location: Sugar Hill — 414 West 155" Street, New York, NY 10032

(1) Job Segments & Steps

(2) Potential Hazards

(3) Safe Procedures & Preventive Measures

Walking around construction site

e Direct Contact with soil

Wear proper gloves, and other PPE

Tripping hazards

Maintain a clear path between locations.
Limit the amount of tools or supplies that are carried so that you can
still see the ground.

Heavy equipment

Only approach after the spotter indicates it is safe to do so.
Wear a reflective vest
Don’t assume that the operator sees you.

Excavation — falls and collapse

Do not enter the excavation
Stay back at least 2 feet from the edge of the excavation.

Working near large machinery/equipment

e Being hit by equipment

Only approach after the spotter indicates it is safe to do so.
Wear a reflective vest

Page 1 of 1




APPENDIX B
Chemical Hazard Information



CHEMICAL LISTING



Acetaldehyde

Conversion: 1 ppm = 1.80 mg/m®

CAS#:
75-07-0

Formula:
CH;CHO

RTECS#:
AB1925000

IDLH:
Ca [2000 ppm]

DOT: 1089 129

Synonyms/Trade Names: Acetic aldehyde, Ethanal, Ethyl aldehyde

Exposure Limits:
NIOSH REL: Ca
See Appendix A

OSHA PELt: TWA 200 ppm (360 mg/m®)

See Appendix C (Aldehydes)

Measurement Methods
(see Table 1):

NIOSH 2018, 2538, 3507
OSHA 68

Physical Description: Colorless liquid or gas (above 69°F) with a pungent, fruity odor.

Chemical & Physical Properties:
MW: 44.1

BP: 69°F

Sol: Miscible

FI.P: -36°F

IP: 10.22 eV

Sp.Gr: 0.79

VP: 740 mmHg

FRZ: -190°F

UEL: 60%

LEL: 4.0%

Class IA Flammable Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, acids, bases, alcohols, ammonia & amines, phenols,
ketones, HCN, H,S [Note: Prolonged contact with air may cause formation of peroxides that may explode and
burst containers; easily undergoes polymerization.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, nose, throat; eye, skin burns; derm; conj; cough; CNS depres;
delayed pulm edema; in animals: kidney, repro, terato effects; [carc]
TO: Eyes, skin, resp sys, kidneys, CNS, repro sys [in animals: nasal cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Acetic acid

Conversion: 1 ppm = 2.46 mg/m®

CAS#:
64-19-7

Formula:
CH;COOH

RTECS#:
AF1225000

IDLH:
50 ppm

DOT: 2790 153 (10-80% acid); 2789 132 (>80% acid)

Synonyms/Trade Names: Acetic acid (aqueous), Ethanoic acid, Glacial acetic acid (pure compound),
Methanecarboxylic acid [Note: Can be found in concentrations of 5-8% in vinegar.]

Exposure Limits:

NIOSH REL: TWA 10 ppm (25 mg/m?®)

ST 15 ppm (37 mg/m°)

OSHA PEL: TWA 10 ppm (25 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1603

Physical Description: Colorless liquid or crystals with a sour, vinegar-like odor.
[Note: Pure compound is a solid below 62°F. Often used in an aqueous solution.]

OSHA ID186SG

Chemical & Physical Properties:
MW: 60.1

BP: 244°F

Sol: Miscible

FLP: 103°F

IP: 10.66 eV

Sp.Gr: 1.05

VP: 11 mmHg

FRZ: 62°F

UEL(200°F): 19.9%

LEL: 4.0%

Class Il Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact (>10%)
Eyes: Prevent eye contact
Wash skin: When contam (>10%)
Remove: When wet or contam (>10%)
Change: N.R.
Provide: Eyewash (>5%)

Quick drench (>50%)

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

50 ppm: Sa:Cf£/PaprOv£/CcrFOv/
GmFOv/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers (especially chromic acid, sodium peroxide & nitric acid),
strong caustics [Note: Corrosive to metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con

SY: Irrit eyes, skin, nose, throat; eye, skin burns; skin sens; dental
erosion; black skin, hyperkeratosis; conj, lac; phar edema, chronic bron

TO: Eyes, skin, resp sys, teeth

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed




Acetic anhydride
Conversion: 1 ppm = 4.18 mg/m® DOT: 1715 137

Formula:
(CH;C0O),0

CAS#: RTECS#: IDLH:
108-24-7 AK1925000 [200 ppm

Synonyms/Trade Names: Acetic acid anhydride, Acetic oxide, Acetyl oxide, Ethanoic anhydride

Exposure Limits:

NIOSH REL: C 5 ppm (20 mg/m®)

Measurement Methods
(see Table 1):

Class Il Combustible Liquid

OSHA PELt: TWA 5 ppm (20 mg/m®) NIOSH 3506
Physical Description: Colorless liquid with a strong, pungent, vinegar-like odor. OSHA 82, 102
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 102.1 Skin: Prevent skin contact NIOSH/OSHA

BP: 282°F Eyes: Prevent eye contact 125 ppm: Sa:Cf£/PaprOveE

Sol: 12% Wash skin: When contam 200 ppm: CcrFOvV/GmFOV/PaprTOvE/
FI.P: 120°F Remove: When wet or contam ScbaF/SaF

IP: 10.00 eV Change: N.R. §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 1.08 Provide: Eyewash Escape: GmFOv/ScbaE

VP: 4 mmHg Quick drench

FRZ: -99°F

UEL: 10.3%

LEL: 2.7%

Incompatibilities and Reactivities: Water, alcohols, strong oxidizers (especially chromic acid), amines,
strong caustics [Note: Corrosive to iron, steel & other metals. Reacts with water to form acetic acid.]

ER: Inh, Ing, Con

TO: Eyes, skin, resp sys

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Conj, lac, corn edema, opac, photo; nasal, phar irrit; cough,
dysp, bron; skin burns, vesic, sens derm

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Formula:
(CHa)CO

CAS#: RTECS#: IDLH:
67-64-1 AL3150000 {2500 ppm [10%LEL]

Conversion: 1 ppm = 2.38 mg/m® DOT: 1090 127

Synonyms/Trade Names: Dimethyl ketone, Ketone propane, 2-Propanone

Exposure Limits:

NIOSH REL: TWA 250 ppm (590 mg/m®)
OSHA PEL#: TWA 1000 ppm (2400 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1300, 2555, 3800

Physical Description: Colorless liquid with a fragrant, mint-like odor. OSHA 69

Chemical & Physical
Properties:

MW: 58.1

BP: 133°F

Sol: Miscible

FIL.P: O°F

IP: 9.69 eV

Sp.Gr: 0.79

VP: 180 mmHg

FRZ: -140°F

UEL: 12.8%

LEL: 2.5%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

2500 ppm: CcrOv*/PaprOv*/GmFOv/
Sa*/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Oxidizers, acids

ER: Inh, Ing, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, nose, throat; head, dizz, CNS depres; derm
TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed




Formula: CAS#: RTECS#: IDLH:
CH3;C(OH)CNCH;  |75-86-5 0D9275000 |[N.D.

Acetone cyanohydrin

Conversion: 1 ppm = 3.48 mg/m® DOT: 1541 155 (stabilized)

Synonyms/Trade Names: Cyanohydrin-2-propanone, 2-Cyano-2-propanol, a-Hydroxyisobutyronitrile,
2-Hydroxy-2-methyl-propionitrile, 2-Methyllactonitrile

Exposure Limits: Measurement Methods
NIOSH REL: C 1 ppm (4 mg/m®) [15-minute] (see Table 1):
OSHA PEL: none NIOSH 2506

Physical Description: Colorless liquid with a faint odor of bitter almond.
[Note: Forms cyanide in the body.]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 85.1 Skin: Prevent skin contact NIOSH

BP: 203°F Eyes: Prevent eye contact 10 ppm: Sa

Sol: Miscible Wash skin: When contam 25 ppm: Sa:Cf

FI.P: 165°F Remove: When wet or contam 50 ppm: ScbaF/SaF

IP: ? Change: N.R. 250 ppm: SaF:Pd,Pp
Sp.Gr(77°F): 0.93 Provide: Eyewash §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
VP: 0.8 mmHg Quick drench Escape: GmFOv/ScbaE

FRZ: -4°F

UEL: 12.0%

LEL: 2.2%

Class IlIA Combustible Liquid

Incompatibilities and Reactivities: Sulfuric acid, caustics [Note: Slowly decomposes to acetone & HCN at room
temperatures; rate is accelerated by an increase in pH, water content, or temperature.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Abs, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, resp sys; dizz, lass, head, conf, convuls; liver, [Skin: Water flush immed
kidney inj; pulm edema, asphy Breath: Resp support
TO: Eyes, skin, resp sys, CNS, CVS, liver, kidneys, Gl tract Swallow: Medical attention immed
e Formula: CAS#: RTECS#: IDLH:
Acetonitrile CHLCN 75-05-8 AL7700000 500 ppm
Conversion: 1 ppm = 1.68 mg/m® DOT: 1648 127
Synonyms/Trade Names: Cyanomethane, Ethyl nitrile, Methyl cyanide [Note: Forms cyanide in the body.]
Exposure Limits: Measurement Methods
NIOSH REL: TWA 20 ppm (34 mg/m°) (see Table 1):
OSHA PELt: TWA 40 ppm (70 mg/m®) NIOSH 1606
Physical Description: Colorless liquid with an aromatic odor.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 41.1 Skin: Prevent skin contact NIOSH
BP: 179°F Eyes: Prevent eye contact 200 ppm: CcrOv/Sa
Sol: Miscible Wash skin: When contam 500 ppm: Sa:Cf/PaprOv/CcrFOv/GmFOv/
Fl.P(oc): 42°F Remove: When wet (flamm) ScbaF/SaF
IP: 12.20 eV Change: N.R. §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 0.78 Provide: Quick drench Escape: GmFOv/ScbaE
VP: 73 mmHg
FRZ: -49°F
UEL: 16.0%
LEL: 3.0%
Class IB Flammable Liquid
Incompatibilities and Reactivities: Strong oxidizers
Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Abs, Ing, Con Eye: Irr immed
SY: Irrit nose, throat; asphy; nau, vomit; chest pain; lass; stupor, convuls; [Skin: Water flush immed
in animals: liver, kidney damage Breath: Resp support
TO: Resp sys, CVS, CNS, liver, kidneys Swallow: Medical attention immed




CAS#: RTECS#: IDLH:
53-96-3 AB9450000 [Ca[N.D]

2-Acetylaminofluorene

Conversion: DOT:

Synonyms/Trade Names: AAF, 2-AAF, 2-Acetaminofluorene, N-Acetyl-2-aminofluorene, FAA, 2-FAA,
2-Fluorenylacetamide

Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):
See Appendix A None available

OSHA PEL: [1910.1014] See Appendix B
Physical Description: Tan, crystalline powder.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 223.3 Skin: Prevent skin contact NIOSH

BP: ? Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sol: Insoluble Wash skin: When contam/Daily Escape: 100F/ScbaE

FLP:? Remove: When wet or contam

IP:? Change: Daily See Appendix E (page 351)
Sp.Gr: ? Provide: Eyewash

VP: ? Quick drench

MLT: 381°F

UEL: ?

LEL: ?

Combustible Solid

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Reduced function of liver, kidneys, bladder, pancreas; [carc] |Skin: Soap wash immed

TO: Liver, bladder, kidneys, pancreas, skin [in animals: tumors of | Breath: Resp support

the liver, bladder, lungs, skin & pancreas] Swallow: Medical attention immed

CAS#: RTECS#: IDLH:
Acetylene 74-86-2 AO9600000 [N.D.
Conversion: 1 ppm = 1.06 mg/m® DOT: 1001 116
Synonyms/Trade Names: Ethine, Ethyne [Note: A compressed gas used in the welding & cutting of metals.]
Exposure Limits: Measurement Methods
NIOSH REL: C 2500 ppm (2662 mg/m®) (see Table 1):
OSHA PEL: none NIOSH
Physical Description: Colorless gas with a faint, ethereal odor. [Note: Commercial |Acetylene Criteria Document
grade has a garlic-like odor. Shipped under pressure dissolved in acetone.]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 26.0 (see Table 2): (see Tables 3 and 4):
BP: Sublimes Skin: Frostbite Not available.

Sol: 2% Eyes: Frostbite

FI.P: NA (Gas) Wash skin: N.R.

IP: 11.40 eV Remove: When wet (flamm)

RGasD: 0.91 Change: N.R.

VP: 44.2 atm Provide: Frostbite wash

FRZ: -119°F (Sublimes)

UEL: 100%

LEL: 2.5%

Flammable Gas

Incompatibilities and Reactivities: Zinc; oxygen & other oxidizing agents such as halogens [Note: Forms
explosive acetylide compounds with copper, mercury, silver & brasses (containing more than 66% copper).]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Con (liquid) Eye: Frostbite

SY: Head, dizz; asphy; liquid: frostbite Skin: Frostbite

TO: CNS, resp sys Breath: Fresh air




Acetylene tetrabromide

Conversion: 1 ppm = 14.14 mg/m®

CAS#:
79-27-6

Formula:
CHBr,CHBr,

RTECS#:
KI8225000

IDLH:
8 ppm

DOT: 2504 159

Synonyms/Trade Names: Symmetrical tetrabromoethane, TBE, Tetrabromoacetylene, Tetrabromoethane,

1,1,2,2-Tetrabromoethane

Exposure Limits:
NIOSH REL: See Appendix D
OSHA PEL: TWA 1 ppm (14 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 2003

Physical Description: Pale-yellow liquid with a pungent odor similar to camphor or

iodoform. [Note: A solid below 32°F.

Chemical & Physical Properties:
MW: 345.7

BP: 474°F (Decomposes)
Sol: 0.07%

FL.LP: NA

IP: ?

Sp.Gr: 2.97

VP: 0.02 mmHg

FRZ: 32°F

UEL: NA

LEL: NA
Noncombustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):

OSHA

8 ppm: Sa/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong caustics; hot iron; reducing metals such as aluminum,

magnesium, and zinc

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, nose; anor, nau; head; abdom pain; jaun; leucyt;

CNS depres
TO: Eyes, resp sys, liver, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Acetylsalicyclic acid

Conversion:

CAS#:
50-78-2

Formula:
CH;COOC¢H,COOH

IDLH:
N.D.

RTECS#:
V00700000

DOT:

Synonyms/Trade Names: o-Acetoxybenzoic acid, 2-Acetoxybenzoic acid, Aspirin

Exposure Limits:
NIOSH REL: TWA 5 mg/im®
OSHA PELft: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: Odorless, colorless to white, crystal-line powder. [aspirin]
[Note: Develops the vinegar-like odor of acetic acid on contact with moisture.]

Chemical & Physical Properties:
MW: 180.2

BP: 284°F (Decomposes)
Sol(77°F): 0.3%

FL.LP: NA

IP: NA

Sp.Gr: 1.35

VP: 0 mmHg (approx)

MLT: 275°F

UEL: NA

LEL: NA

MEC: 40 g/m®

Combustible Powder; explosion
hazard if dispersed in air.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: N.R.
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Solutions of alkali hydroxides or

carbonates, strong oxidizers, moisture
[Note: Slowly hydrolyzes in moist air to salicyclic & acetic acids.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, upper resp sys; incr blood clotting time; nau, [Skin: Soap wash

vomit; liver, kidney inj Breath: Resp support

TO: Eyes, skin, resp sys, blood, liver, kidneys Swallow: Medical attention immed




Formula: CAS#: RTECS#: IDLH:

CH,=CHCHO 107-02-8 AS1050000 (2 ppm

Conversion: 1 ppm = 2.29 mg/m® DOT: 1092 131P (inhibited)
Synonyms/Trade Names: Acraldehyde, Acrylaldehyde, Acrylic aldehyde, Allyl aldehyde, Propenal, 2-Propenal
Exposure Limits: Measurement Methods
NIOSH REL: TWA 0.1 ppm (0.25 mg/m?®) (see Table 1):

ST 0.3 ppm (0.8 mg/m”) NIOSH 2501

See Appendix C (Aldehydes) OSHA 52
OSHA PELt: TWA 0.1 ppm (0.25 mg/m®)
Physical Description: Colorless or yellow liquid with a piercing, disagreeable odor.
Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 56.1 (see Table 2): (see Tables 3 and 4):
BP: 127°F Skin: Prevent skin contact NIOSH/OSHA
Sol: 40% Eyes: Prevent eye contact 2 ppm: Sa:Cf*/PaprOv*/CcrFOv/
FIL.P: -15°F Wash skin: When contam GmFOvV/ScbaF/SaF
IP: 10.13 eV Remove: When wet (flamm) §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 0.84 Change: N.R. Escape: GmFOv/ScbaE
VP: 210 mmHg Provide: Eyewash
FRZ: -126°F Quick drench
UEL: 31%
LEL: 2.8%
Class IB Flammable Liquid

Incompatibilities and Reactivities: Oxidizers, acids, alkalis, ammonia, amines [Note: Polymerizes readily unless
inhibited--usually with hydroquinone. May form shock-sensitive peroxides over time.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb; decr pulm func; delayed pulm Skin: Water flush immed

edema; chronic resp disease Breath: Resp support

TO: Eyes, skin, resp sys, heart Swallow: Medical attention immed

. Formula: CAS#: RTECS#: IDLH:
Acrylamide CH,=CHCONH, |79-06-1 AS3325000 |Ca [60 mg/m?]
Conversion: DOT: 2074 153P
Synonyms/Trade Names: Acrylamide monomer, Acrylic amide, Propenamide, 2-Propenamide
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):
TWA 0.03 mg/m? [skin] OSHA 21, PV2004
See Appendix A

OSHA PELt: TWA 0.3 mg/m® [skin]

Physical Description: White crystalline, odorless solid.

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations

MW: 71.1 (see Table 2): (see Tables 3 and 4):

BP: 347-572°F (Decomposes) Skin: Prevent skin contact NIOSH

Sol(86°F): 216% Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

FI.P: 280°F Wash skin: When contam/Daily Escape: GmFOv/ScbaE

IP: 9.50 eV Remove: When wet or contam

Sp.Gr: 1.12 Change: Daily

VP: 0.007 mmHg Provide: Eyewash

MLT: 184°F Quick drench

UEL: ?

LEL: ?

Combustible Solid (may also be Incompatibilities and Reactivities: Strong oxidizers

dissolved in flammable liquids). [Note: May polymerize violently upon melting.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin; ataxia, numb limbs, pares; musc weak; absent [Skin: Water flush immed

deep tendon reflex; hand sweat; lass, drow; repro effects; [carc] Breath: Resp support

TO: Eyes, skin, CNS, PNS, repro sys [in animals: tumors of the Swallow: Medical attention immed

lungs, testes, thyroid & adrenal glands]




Acrylic acid

Conversion: 1 ppm = 2.95 mg/m®

Formula:
CH,=CHCOOH

CAS#:
79-10-7

RTECS#:
AS4375000

IDLH:
N.D.

DOT: 2218 132P (inhibited)

Synonyms/Trade Names: Acroleic acid, Aqueous acrylic acid (technical grade is 94%), Ethylenecarboxylic acid,
Glacial acrylic acid (98% in aqueous solution), 2-Propenoic acid

Exposure Limits:

NIOSH REL: TWA 2 ppm (6 mg/m°) [skin]

OSHA PELt: none

Measurement Methods
(see Table 1):
OSHA 28, PV2005

Physical Description: Colorless liquid or solid (below 55°F) with a distinctive, acrid odor.
[Note: Shipped with an inhibitor (e.g., hydroquinone) since it readily polymerizes.]

Chemical & Physical Properties:
MW: 72.1

BP: 286°F

Sol: Miscible

FLP: 121°F

IP:?

Sp.Gr: 1.05

VP: 3 mmHg

FRZ: 55°F

Personal Protection/Sanitation

(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam

Remove: When wet or contam

Change: N.R.
Provide: Eyewash
Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

UEL: 8.02%
LEL: 2.4%
Class Il Combustible Liquid

Incompatibilities and Reactivities: Oxidizers, amines, alkalis,
ammonium hydroxide, chloro-sulfonic acid, oleum, ethylene diamine,

ethyleneimine, 2-aminoethanol

[Note: Corrosive to many metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, resp sys; eye, skin burns; skin sens; in

animals: lung, liver, kidney inj
TO: Eyes, skin, resp sys

First Aid

(see Table 6):

Eye: Irr immed

Skin: Wa

ter flush immed

Breath: Resp support

Swallow:

Medical attention immed

Acrylonitrile

Conversion: 1 ppm = 2.17 mg/m®

Formula:
CH,=CHCN

CAS#:
107-13-1

RTECS#:
AT5250000

IDLH:
Ca [85 ppm]

DOT: 1093 131P (inhibited)

Synonyms/Trade Names: Acrylonitrile monomer, AN, Cyanoethylene, Propenenitrile, 2-Propenenitrile, VCN,

Vinyl cyanide
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

TWA 1 ppm NIOSH 1604

C 10 ppm [15-minute] [skin] OSHA 37

See Appendix A
OSHA PEL: [1910.1045] TWA 2 ppm

C 10 ppm [15-minute] [skin]

Physical Description: Colorless to pale-yellow liquid with an unpleasant odor. [Note: Odor can only be detected

above the PEL.]

Chemical & Physical Properties:
MW: 53.1

BP: 171°F

Sol: 7%

FI.P: 30°F

IP: 10.91 eV

Sp.Gr: 0.81

VP: 83 mmHg

FRZ: -116°F

UEL: 17%

LEL: 3.0%

Class IB Flammable Liquid

Personal Protection/Sanitation

(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam

Remove: When wet (flamm)

Change: N.R.
Provide: Eyewash
Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

See Appendix E (page 351)

Incompatibilities and Reactivities: Strong oxidizers, acids & alkalis;
bromine; amines [Note: Unless inhibited (usually with methylhydroguinone),
may polymerize spontaneously or when heated or in presence of strong

alkali. Attacks copper.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin; asphy; head; sneez; nau, vomit; lass, dizz; skin vesic;

scaling derm; [carc]

TO: Eyes, skin, CVS, liver, kidneys, CNS [brain tumors, lung & bowel cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water wash immed

Breath: Resp support

Swallow: Medical attention immed
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Adiponitrile

Conversion: 1 ppm = 4.43 mg/m®

CAS#:
111-69-3

Formula:
NC(CH,),CN

RTECS#:
AV2625000

IDLH:
N.D.

DOT: 2205 153

Synonyms/Trade Names: 1,4-Dicyanobutane, Hexanedinitrile, Tetramethylene cyanide

Exposure Limits:
NIOSH REL: TWA 4 ppm (18 mg/m?®)

OSHA PEL: none

(see Table 1):

Physical Description: Water-white, practically odorless, oily liquid.
[Note: A solid below 34°F. Forms cyanide in the body.]

NIOSH

Measurement Methods

Nitriles Criteria Document

Chemical & Physical Properties:
MW: 108.2

BP: 563°F

Sol: 4.5%

Fl.P(oc): 199°F

IP: ?

Sp.Gr: 0.97

VP: 0.002 mmHg

FRZ: 34°F

UEL: 5.0%

LEL: 1.7%

Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations

(see Tables 3 and 4):
NIOSH

40 ppm: Sa

100 ppm: Sa:Cf

200 ppm: ScbaF/SaF
250 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Oxidizers (e.g., perchlorates, nitrates), strong acids (e.g., sulfuric acid)
[Note: Decomposes above 194°F, forming hydrogen cyanide.]

ER: Inh, Abs, Ing, Con

TO: Eyes, skin, resp sys, CNS, CVS

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, skin, resp sys; head, dizz, lass, conf, convuls;
blurred vision; dysp; abdom pain, nau, vomit

First Aid

(see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Conversion:

CAS#:
309-00-2

Formula:
C1,HsCls

RTECS#:

102100000

IDLH:
Ca [25 mg/m®]

DOT: 2761 151

Synonyms/Trade Names: HHDN, Octalene,
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-endo-1,4-exo0-5,8-dimethanonaphthalene

Exposure Limits:
NIOSH REL: Ca
TWA 0.25 mg/m® [skin]
See Appendix A
OSHA PEL: TWA 0.25 mg/m?® [skin]

Physical Description: Colorless to dark-brown crystalline solid with a mild chemical
odor. [Note: Formerly used as an insecticide.]

Measurement Methods
(see Table 1):
NIOSH 5502

Chemical & Physical Properties:
MW: 364.9

BP: Decomposes

Sol: 0.003%

FL.LP: NA

IP: ?

Sp.Gr: 1.60

VP: 0.00008 mmHg

MLT: 219°F

UEL: NA

LEL: NA

Noncombustible Solid, but may be
dissolved in flammable liquids.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam/Daily
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):
NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Concentrated mineral acids,
active metals, acid catalysts, acid oxidizing agents, phenol

ER: Inh, Abs, Ing, Con

thyroid & adrenal glands]

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Head, dizz; nau, vomit, mal; myoclonic jerks of limbs; clonic,
tonic convuls; coma; hema, azotemia;
TO: CNS, liver, kidneys, skin [in animals: tumors of the lungs, liver,

Eye: |
Skin:
[carc]

First Aid (see Table 6):

rrimmed
Soap wash immed

Breath: Resp support
Swallow: Medical attention immed




Allyl alcohol

Conversion: 1 ppm = 2.38 mg/m®

CAS#:
107-18-6

Formula:
CH,=CHCH,OH

RTECS#:
BA5075000

IDLH:
20 ppm

DOT: 1098 131

Synonyms/Trade Names: AA, Allylic alcohol, Propenol, 1-Propen-3-ol, 2-Propenol, Vinyl carbinol

Exposure Limits:
NIOSH REL: TWA 2 ppm (5 mg/m®)

ST 4 ppm (10 mg/m?) [skin]
OSHA PELt: TWA 2 ppm (5 mg/m®) [skin]

Measurement Methods
(see Table 1):
NIOSH 1402, 1405

Physical Description: Colorless liquid with a pungent, mustard-like odor.

Chemical & Physical Properties:
MW: 58.1

BP: 205°F

Sol: Miscible

FI.P: 70°F

IP: 9.63 eV

Sp.Gr: 0.85

VP: 17 mmHg

FRZ: -200°F

UEL: 18.0%

LEL: 2.5%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Provide: Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

20 ppm: Sa:Cf*/PaprOv*/CcrFOv/
GmFOv/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, acids, carbon tetrachloride
[Note: Polymerization may be caused by elevated temperatures, oxidizers, or peroxides.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Eye irrit, tissue damage; irrit upper resp sys, skin; pulm edema

TO: Eyes, skin, resp sys

Eye: |
Skin:

First Aid (see Table 6):

rr immed
Water flush immed

Breath: Resp support
Swallow: Medical attention immed

Allyl chloride

Conversion: 1 ppm = 3.13 mg/m®

CAS#:
107-05-1

Formula:
CH,=CHCH,CI

RTECS#:
UC7350000

IDLH:
250 ppm

DOT: 1100 131

Synonyms/Trade Names: 3-Chloropropene, 1-Chloro-2-propene, 3-Chloropropylene

Exposure Limits:

NIOSH REL: TWA 1 ppm (3 mg/m°®)
ST 2 ppm (6 mg/m®)

OSHA PELt: TWA 1 ppm (3 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 1000

OSHA7

Physical Description: Colorless, brown, yellow, or purple liquid with a pungent,

unpleasant odor.

Chemical & Physical Properties:
MW: 76.5

BP: 113°F

Sol: 0.4%

FLP: -25°F

IP: 10.05 eV

Sp.Gr: 0.94

VP: 295 mmHg

MLT: -210°F

UEL: 11.1%

LEL: 2.9%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Provide: Quick drench

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

25 ppm: Sa:Cf*

50 ppm: ScbaF/SaF

250 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, acids, amines, iron & aluminum chlorides, magnesium, zinc

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, nose, muc memb; pulm edema; in animals: liver,

kidney inj

TO: Eyes, skin, resp sys, liver, kidneys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

10




Allyl glycidyl ether

CAS#:
106-92-3

RTECS#:
RR0875000

IDLH:
50 ppm

Conversion: 1 ppm = 4.67 mg/m® DOT: 2219 129

Synonyms/Trade Names: AGE, 1-Allyloxy-2,3-epoxypropane, Glycidyl allyl ether, [(2-Propenyloxy)methyl] oxirane

Exposure Limits:

NIOSH REL: TWA 5 ppm (22 mg/m®) [skin]
ST 10 ppm (44 mg/m®)

OSHA PELt: C 10 ppm (45 mg/m°)

Measurement Methods
(see Table 1):
NIOSH 2545

Physical Description: Colorless liquid with a pleasant odor.

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 114.2 Skin: Prevent skin contact
BP: 309°F Eyes: Prevent eye contact
Sol: 14% Wash skin: When contam
FI.P: 135°F Remove: When wet or contam
IP: ? Change: N.R.

Sp.Gr: 0.97 Provide: Eyewash

VP: 2 mmHg

FRZ: -148°F [forms glass]

UEL: ?

LEL: ?

Class Il Combustible Liquid

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

50 ppm: CcrOv/PaprOv/
GmFOv/Sa/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, nose, resp sys; derm; pulm edema; narco;
possible hemato, repro effects

TO: Eyes, skin, resp sys, blood, repro sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Formula:

Allyl propyl disulfide

H,C=CHCH,S,CH,CH,CH,

CAS#:
2179-59-1

RTECS#:
JO0350000

IDLH:
N.D.

Conversion: 1 ppm = 6.07 mg/m® DOT:

Synonyms/Trade Names: 4,5-Dithia-1-octene, Onion oil, 2-Propenyl propyl disulfide, Propyl allyl disulfide

Exposure Limits:

NIOSH REL: TWA 2 ppm (12 mg/m®)
ST 3 ppm (18 mg/m®)

OSHA PELt: TWA 2 ppm (12 mg/m®)

Measurement Methods
(see Table 1):
OSHA PV2086

Physical Description: Pale-yellow liquid with a strong & irritating onion-like odor.

[Note: The chief volatile component of onion oil.]

Chemical & Physical Properties: Personal Protection/Sanitation
MW: 148.3 (see Table 2):

BP: ? Skin: N.R.

Sol: Insoluble Eyes: Prevent eye contact
FLP: ? Wash skin: N.R.

IP: ? Remove: When wet or contam
Sp.Gr(59°F): 0.93 Change: N.R.

VP: ?

FRZ: 5°F

UEL: ?

LEL: ?

Combustible Liquid

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, nose, resp sys; lac

TO: Eyes, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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CAS#: RTECS#: IDLH:

a-Alumina

1344-28-1 BD1200000 |N.D.

Conversion:
Synonyms/Trade Names: Alumina, Aluminum oxide, Aluminum trioxide [Note: a-Alumina is the main component
of technical grade alumina. Corundum is natural Al,O;. Emery is an impure crystalline variety of Al,O3.]
Exposure Limits: Measurement Methods
NIOSH REL: See Appendix D (see Table 1):
OSHA PELt: TWA 15 mg/m® (total) NIOSH 0500, 0600

TWA 5 mg/m® (resp) OSHA ID109SG, ID198SG
Physical Description: White, odorless, crystalline powder.
Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 101.9 (see Table 2): (see Tables 3 and 4):
BP: 5396°F Skin: N.R. Not available.
Sol: Insoluble Eyes: N.R.
FI.P: NA Wash skin: N.R.
IP: NA Remove: N.R.
Sp.Gr: 4.0 Change: N.R.
VP: 0 mmHg (approx)
MLT: 3632°F
UEL: NA
LEL: NA Incompatibilities and Reactivities: Chlorine trifluoride, hot chlorinated
Noncombustible solid, but dusts may rubber, acids, oxidizers [Note: Hydrogen gas may be formed when finely
form explosive mixtures in air. divided iron contacts moisture during crushing & milling operations.]
Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, resp sys Skin: Blot/brush away
TO: Eyes, skin, resp sys Breath: Fresh air

Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
Al 7429-90-5 BD0330000 |N.D.

DOT: 1309 170 (powder, coated); 1396 138 (powder, uncoated);
9260 169 (molten)

Conversion:

Synonyms/Trade Names: Aluminium, Aluminum metal, Aluminum powder, Elemental aluminum

Exposure Limits: Measurement Methods
NIOSH REL: TWA 10 mg/m? (total) (see Table 1):

TWA 5 mg/m? (resp) NIOSH 7013, 7300, 7301, 7303
OSHA PEL: TWA 15 mg/m® (total) OSHA ID121

TWA 5 mg/m® (resp)
Physical Description: Silvery-white, malleable, ductile, odorless metal.

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 27.0 (see Table 2): (see Tables 3 and 4):
BP: 4221°F Skin: N.R. Not available.

Sol: Insoluble Eyes: N.R.

FLP: NA Wash skin: N.R.

IP: NA Remove: N.R.

Sp.Gr: 2.70 Change: N.R.

VP: 0 mmHg (approx)

MLT: 1220°F

UEL: NA

LEL: NA

Combustible Solid, finely divided dust is

easily ignited; may cause explosions.

Incompatibilities and Reactivities: Strong oxidizers & acids, halogenated hydrocarbons
[Note: Corrodes in contact with acids & other metals. Ignition may occur if powders are mixed with halogens,
carbon disulfide, or methyl chloride.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Con Eye: Irr immed

SY: Irrit eyes, skin, resp sys Breath: Fresh air

TO: Eyes, skin, resp sys
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Aluminum (pyro powders and

Formula:

welding fumes, as Al)

CAS#: RTECS#: IDLH:

N.D.

Conversion:

DOT: 1383 135 (powder, pyrophoric)

Synonyms/Trade Names: Synonyms vary depending upon the specific aluminum compound.

Exposure Limits:
NIOSH REL: TWA 5 mg/m®
OSHA PELt: none

Measurement Methods
(see Table 1):
NIOSH 7300, 7301, 7303

aluminum compound.

Physical Description: Appearance and odor vary depending upon the specific

Chemical & Physical

Properties: (see Table 2):

Properties vary depending upon |Skin: N.R.

the specific aluminum compound. |[Eyes: N.R.
Wash skin: N.R.
Remove: N.R.
Change: N.R.

Personal Protection/Sanitation

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Varies

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit skin, resp sys; pulm fib

TO: Skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Formula:

Aluminum (soluble salts and

alkyls, as Al)

CAS#: RTECS#: IDLH:

N.D.

Conversion:

DOT: 3051 135 (Aluminum alkyls)

Synonyms/Trade Names: Synonyms vary depending upon the specific aluminum compound.

Exposure Limits:
NIOSH REL: TWA 2 mg/m®
OSHA PELft: none

Measurement Methods
(see Table 1):
NIOSH 7013, 7300, 7301, 7303

aluminum compound.

Physical Description: Appearance and odor vary depending upon the specific

OSHA ID121

Chemical & Physical
Properties:
Properties vary depending upon

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact

Respirator Recommendations
(see Tables 3 and 4):
Not available.

the specific aluminum compound. |Eyes: Prevent eye contact

Wash skin: When contam

Change: Daily

Remove: When wet or contam

Incompatibilities and Reactivities: Varies

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit skin, resp sys; skin burns

TO: Skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed
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Formula:
CgHsCeH4NH,

4-Aminodiphenyl

CAS#:
92-67-1

RTECS#:
DU8925000

IDLH:
Ca[N.D]

Conversion: DOT:

Synonyms/Trade Names: 4-Aminobiphenyl, p-Aminobiphenyl, p-Aminodiphenyl, 4-Phenylaniline

Exposure Limits:
NIOSH REL: Ca
See Appendix A
OSHA PEL.: [1910.1011] See Appendix B

Measurement Methods
(see Table 1):

NIOSH P&CAM269 (1I-4)
OSHA 93

Physical Description: Colorless crystals with a floral odor.
[Note: Turns purple on contact with air.]

Chemical & Physical Properties: |Personal Protection/Sanitation
MW: 169.2 (see Table 2):

BP: 576°F Skin: Prevent skin contact

Sol: Slight Eyes: Prevent eye contact
FILLP: ? Wash skin: When contam/Daily
IP: ? Remove: When wet or contam
Sp.Gr: 1.16 Change: Daily

VP(227°F): 1 mmHg Provide: Eyewash

MLT: 127°F Quick drench

UEL: ?

LEL: ?

Combustible Solid, but must be

preheated before ignition possible.

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

See Appendix E (page 351)

Incompatibilities and Reactivities: Oxidized by air

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Head, dizz; drow, dysp; ataxia, lass; methemo; urinary
burning; acute hemorrhagic cystitis; [carc]

TO: Bladder, skin [bladder cancer]

First Aid

(see Table 6):

Eye: Irr immed
Skin: Soap wash immed
Breath: Resp support

Swallow

: Medical attention immed

Formula:
NH,CsH,N

2-Aminopyridine

CAS#:
504-29-0

RTECS#:
US1575000

IDLH:
5 ppm

Conversion: 1 ppm = 3.85 mg/m® DOT: 2671 153

Synonyms/Trade Names: a-Aminopyridine, a-Pyridylamine

Exposure Limits:
NIOSH REL: TWA 0.5 ppm (2 mg/m®)
OSHA PEL: TWA 0.5 ppm (2 mg/m®)

Measurement Methods
(see Table 1):
NIOSH S158 (11-4)

Physical Description: White powder, leaflets, or crystals with a characteristic odor.

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 94.1 Skin: Prevent skin contact
BP: 411°F Eyes: Prevent eye contact
Sol: >100% Wash skin: When contam
FI.P: 154°F Remove: When wet or contam
IP: 8.00 eV Change: Daily

Sp.Gr: ? Provide: Quick drench
VP(77°F): 0.8 mmHg

MLT: 137°F

UEL: ?

LEL: ?

Combustible Solid

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

5 ppm: Sa*/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, nose, throat; head, dizz; excitement; nau; high BP;
resp distress; lass; convuls; stupor

TO: CNS, resp sys

First Aid

(see Table 6):

Eye: Irr immed
Skin: Water flush immed
Breath: Resp support

Swallow!

: Medical attention immed
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Conversion:

CAS#:
61-82-5

Formula:
CoHyN,y

RTECS#:
XZ3850000

IDLH:
Ca[N.D]

DOT:

Synonyms/Trade Names: Aminotriazole; 3-Aminotriazole; 2-Amino-1,3,4-triazole; 3-Amino-1,2,4-triazole

Exposure Limits:

NIOSH REL: Ca
TWA 0.2 mg/m®
See Appendix A

OSHA PELt: none

Measurement Methods
(see Table 1):

NIOSH 0500

OSHA PV2006

Physical Description: Colorless to white, crystalline powder. [herbicide]

[Note: Odorless when pure.]

Chemical & Physical Properties:
MW: 84.1

BP: ?

Sol(77°F): 28%

FL.LP: NA

IP: ?

Sp.Gr: 1.14

VP: <0.000008 mmHg

MLT: 318°F

UEL: NA

LEL: NA

Noncombustible Solid, but may be
dissolved in flammable liquids.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: Daily
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Light (decomposes), strong oxidizers
[Note: Corrosive to iron, aluminum & copper.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin; dysp, musc spasms, ataxia, anor, salv, incr body
temperature; lass, skin dryness, depres (thyroid func suppression)
TO: Eyes, skin, thyroid [in animals: liver, thyroid & pituitary gland tumors]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water wash immed

Breath: Resp support

Swallow: Medical attention immed

Conversion: 1 ppm = 0.70 mg/m®

Formula: CAS#:

NH,3

7664-41-7

RTECS#:
BO0875000

IDLH:
300 ppm

DOT: 1005 125 (anhydrous); 2672 154 (10-35% solution);
2073 125 (>35-50% solution); 1005 125 (>50% solution)

Synonyms/Trade Names: Anhydrous ammonia, Aqua ammonia, Aqueous ammonia
[Note: Often used in an aqueous solution.]

Exposure Limits:
NIOSH REL: TWA 25 ppm (18 mg/m°)
ST 35 ppm (27 mg/m°)

OSHA PELt: TWA 50 ppm (35 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 3800, 6015, 6016

Physical Description: Colorless gas with a pungent, suffocating odor.

[Note: Shipped as a liquefied compressed gas. Easily liquefied under pressure.]

OSHA ID188

Chemical & Physical Properties: |Personal Protection/Sanitation
MW: 17.0 (see Table 2):

BP: -28°F Skin: Prevent skin contact

Sol: 34% Eyes: Prevent eye contact

FI.P: NA (Gas) Wash skin: When contam (solution)
IP: 10.18 eV Remove: When wet or contam
RGasD: 0.60 (solution)

VP: 8.5 atm Change: N.R.

FRZ: -108°F Provide: Eyewash (>10%)

UEL: 28% Quick drench (>10%)
LEL: 15%

[Note: Although NH; does not meet the DOT definition of a
Flammable Gas (for labeling purposes), it should be treated as one.]

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

250 ppm: CcrS*/Sa*

300 ppm: Sa:Cf*/PaprS*/CcrFS/
GmFS/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFS/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, acids, halogens, salts of silver & zinc
[Note: Corrosive to copper & galvanized surfaces.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing (solution), Con (solution/liquid)

SY: Irrit eyes, nose, throat; dysp, wheez, chest pain; pulm
edema; pink frothy sputum; skin burns, vesic; liquid: frostbite

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed (solution/liquid)

Skin: Water flush immed (solution/liquid)
Breath: Resp support

Swallow: Medical attention immed (solution)
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Formula: CAS#: RTECS#: IDLH:

Ammonium chloride fume

NH,CI 12125-02-9 BP4550000 |N.D.
Conversion: DOT:
Synonyms/Trade Names: Ammonium chloride, Ammonium muriate fume, Sal ammoniac fume
Exposure Limits: Measurement Methods
NIOSH REL: TWA 10 mg/m® (see Table 1):
ST 20 mg/m?® OSHA ID188

OSHA PELt: none
Physical Description: Finely divided, odorless, white particulate dispersed in air.

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 53.5 (see Table 2): (see Tables 3 and 4):
BP: Sublimes Skin: Prevent skin contact Not available.

Sol: 37% Eyes: Prevent eye contact

FI.P: NA Wash skin: When contam

IP: NA Remove: When wet or contam

Sp.Gr: 1.53 Change: Daily

VP(321°F): 1 mmHg Provide: Eyewash

MLT: 662°F (Sublimes) Quick drench

UEL: NA

LEL: NA

Noncombustible Solid

Incompatibilities and Reactivities: Alkalis & their carbonates, lead & silver salts, strong oxidizers, ammonium
nitrate, potassium chlorate, bromine trifluoride [Note: Corrodes most metals at high (i.e., fire) temperatures.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Con Eye: Irr immed
SY: Irrit eyes, skin, resp sys; cough, dysp, pulm sens Skin: Soap wash immed
TO: Eyes, skin, resp sys Breath: Resp support

Formula: CAS#: RTECS#: IDLH:
NH,0OSO,NH, 7773-06-0 WO06125000 |1500 mg/m®

Ammonium sulfamate

Conversion: DOT:

Synonyms/Trade Names: Ammate herbicide, Ammonium amidosulfonate, AMS,
Monoammonium salt of sulfamic acid, Sulfamate

Exposure Limits: Measurement Methods
NIOSH REL: TWA 10 mg/m® (total) (see Table 1):
TWA 5 mg/m? (resp) NIOSH S348 (lI-5)

OSHA PELt: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Physical Description: Colorless to white crystalline, odorless solid. [herbicide]

Chemical & Physical Properties: |Personal Protection/Sanitation |Respirator Recommendations
MW: 114.1 (see Table 2): (see Tables 3 and 4):

BP: 320°F (Decomposes) Skin: N.R. NIOSH

Sol: 200% Eyes: N.R. 50 mg/m*: Qm

FI.P: NA Wash skin: N.R. 100 mg/m®: 95XQ/Sa

IP: ? Remove: N.R. 250 mg/m*: Sa:Cf/PaprHie

Sp.Gr: 1.77 Change: N.R. 500 mg/m?*: SaT:Cf/PaprTHie/100F/
VP: 0 mmHg (approx) ScbaF/SaF

MLT: 268°F 1500 mg/m*: Sa:Pd,Pp

UEL: NA §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
LEL: NA Escape: 100F/ScbaE
Noncombustible Solid

Incompatibilities and Reactivities: Acids, hot water
[Note: Elevated temperatures cause a highly exothermic reaction with water.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Con Eye: Irr immed
SY: Irrit eyes, nose, throat; cough, dysp Skin: Soap wash prompt
TO: Eyes, resp sys Breath: Resp support

Swallow: Medical attention immed
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n-Amyl acetate

Conversion: 1 ppm = 5.33 mg/m®

Formula:
CH;COO[CH,],CH;

CAS#:
628-63-7

RTECS#:
AJ9250000

IDLH:
1000 ppm

DOT: 1104 129

Synonyms/Trade Names: Amyl acetic ester, Amyl acetic ether, 1-Pentanol acetate, Pentyl ester of acetic acid,

Primary amyl acetate

Exposure Limits:

NIOSH REL: TWA 100 ppm (525 mg/m®)
OSHA PEL: TWA 100 ppm (525 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1450, 2549

Physical Description: Colorless liquid with a persistent banana-like odor.

OSHA7

Chemical & Physical
Properties:

MW: 130.2

BP: 301°F

Sol: 0.2%

FLLP: 77°F

IP: ?

Sp.Gr: 0.88

VP: 4 mmHg

FRZ: -95°F

UEL: 7.5%

LEL: 1.1%

Class IC Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

1000 ppm: CcrOv*/GmFOv/PaprOv*/
Sa*/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Nitrates; strong oxidizers, alkalis & acids

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, nose; derm; possible CNS depres, narco

TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

sec-Amyl acetate

Conversion: 1 ppm = 5.33 mg/m®

Formula:
CH3;COOCH(CH,)C;3H;

CAS#:
626-38-0

RTECS#:
AJ2100000

IDLH:
1000 ppm

DOT: 1104 129

Synonyms/Trade Names: 1-Methylbutyl acetate, 2-Pentanol acetate, 2-Pentyl ester of acetic acid

Exposure Limits:

NIOSH REL: TWA 125 ppm (650 mg/m®)
OSHA PEL: TWA 125 ppm (650 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1450, 2549

Physical Description: Colorless liquid with a mild odor.

OSHA7

Chemical & Physical
Properties:

MW: 130.2

BP: 249°F

Sol: Slight

FIL.P: 89°F

IP:?

Sp.Gr: 0.87

VP: 7 mmHg

FRZ: -109°F

UEL: 7.5%

LEL: 1%

Class IC Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

1000 ppm: CcrOv*/GmFOv/PaprOv*/
Sa*/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Nitrates; strong oxidizers, alkalis & acids

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, nose; narco; derm; possible kidney, liver inj;

possible CNS depres

TO: Eyes, skin, resp sys, kidneys, liver, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed
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Formula: CAS#: RTECS#: IDLH:

Aniline (and homologs) CHsNH, 62-53-3 BW6650000 |Ca [100 ppm]
Conversion: 1 ppm = 3.81 mg/m® DOT: 1547 153
Synonyms/Trade Names: Aminobenzene, Aniline oil, Benzenamine, Phenylamine
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

See Appendix A NIOSH 2002, 2017, 8317
OSHA PELt: TWA 5 ppm (19 mg/m®) [skin] OSHA PV2079
Physical Description: Colorless to brown, oily liquid with an aromatic amine-like odor.
[Note: A solid below 21°F.]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 93.1 Skin: Prevent skin contact NIOSH

BP: 363°F Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sol: 4% Wash skin: When contam Escape: GmFOv/ScbaE

FI.P: 158°F Remove: When wet or contam

IP: 7.70 eV Change: N.R.

Sp.Gr: 1.02 Provide: Quick drench

VP: 0.6 mmHg

FRZ: 21°F

UEL: 1%

LEL: 1.3%

Class IlIA Combustible Liquid

Incompatibilities and Reactivities: Strong oxidizers, strong acids, toluene diisocyanate, alkalis

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed
SY: Head, lass, dizz; cyan; ataxia; dysp on effort; tacar; irrit Skin: Soap wash prompt
eyes; methemo; cirr; [carc] Breath: Resp support

TO: Blood, CVS, eyes, liver, kidneys, resp sys [bladder cancer] [Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
NH,C¢H,OCH; 90-04-0 BZ5410000 |Ca [50 mg/m°]

o-Anisidine

Conversion: DOT: 2431 153

Synonyms/Trade Names: ortho-Aminoanisole, 2-Anisidine, o-Methoxyaniline
[Note: o-Anisidine has been used as a basis for many dyes.]

Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

0.5 mg/m® [skin] NIOSH 2514

See Appendix A
OSHA PEL: TWA 0.5 mg/m”® [skin]

Physical Description: Red or yellow, oily liquid with an amine-like odor. [Note: A solid below 41°F.]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 123.2 (see Table 2): (see Tables 3 and 4):

BP: 437°F Skin: Prevent skin contact NIOSH

Sol(77°F): 1% Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FI.P(oc): 244°F Wash skin: When contam Escape: GmFOv/ScbaE

IP: 7.44 eV Remove: When wet or contam

Sp.Gr: 1.10 Change: Daily

VP: <0.1 mmHg Provide: Eyewash

FRZ: 41°F Quick drench

UEL: ?

LEL: ?

Class IlIB Combustible Liquid

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Head, dizz; cyan; RBC Heinz bodies; [carc] Skin: Soap wash immed

TO: Blood, kidneys, liver, CVS, CNS [in animals: tumors of the  |Breath: Resp support

thyroid gland, bladder & kidneys] Swallow: Medical attention immed
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p-Anisidine

Conversion:

Formula:
NH,CeH,OCH;

CAS#:
104-94-9

RTECS#:
BZ5450000

IDLH:
50 mg/m®

DOT: 2431 153

Synonyms/Trade Names: para-Aminoanisole, 4-Anisidine, p-Methoxyaniline

Exposure Limits:

NIOSH REL: TWA 0.5 mg/m?® [skin]
OSHA PEL: TWA 0.5 mg/m® [skin]

Measurement Methods
(see Table 1):
NIOSH 2514

Physical Description: Yellow to brown, crystalline solid with an amine-like odor.

Chemical & Physical
Properties:

MW: 123.2

BP: 475°F

Sol: Moderate

FLP: ?

IP: 7.44 eV

Sp.Gr: 1.07
VP(77°F): 0.006 mmHg
MLT: 135°F

UEL: ?

LEL: ?

Combustible Solid

(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam

Change: Daily
Provide: Quick drench

Personal Protection/Sanitation

Remove: When wet or contam

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

5 mg/m®: 95XQ/Sa

12.5 mg/m®: Sa:Cf/PaprHie

25 mg/m®: 100F/PaprTHie*/ScbaF/SaF
50 mg/m*: Sa:Pd,Pp*

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Head, dizz; cyan; RBC Heinz bodies
TO: Blood, kidneys, liver, CVS, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Conversion:

CAS#:
7440-36-0

RTECS#:
CC4025000

IDLH:
50 mg/m° (as Sb)

DOT: 1549 157 (inorganic compounds, n.o.s.); 2871 170 (powder);

3141 157 (inorganic liquid compounds, n.o.s.)

Synonyms/Trade Names: Antimony metal, Antimony powder, Stibium

Exposure Limits:

NIOSH REL*: TWA 0.5 mg/m®
OSHA PEL*: TWA 0.5 mg/m®

[*Note: The REL and PEL also apply to other antimony compounds (as Sb).]

Measurement Methods

(see Table 1):

NIOSH 7301, 7303,
P&CAM 261 (11-4)

Physical Description: Silver-white, lustrous, hard, brittle solid; scale-like crystals;

or a dark-gray, lustrous powder.

OSHA ID121, ID125G, ID206

Chemical & Physical
Properties:

MW: 121.8

BP: 2975°F

Sol: Insoluble

FLP: NA

IP: NA

Sp.Gr: 6.69

VP: 0 mmHg (approx)
MLT: 1166°F

UEL: NA

LEL: NA

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

5 mg/m®: 95XQ/Sa

12.5 mg/m*: Sa:Cf/PaprHie

25 mg/m®: 100F/SaT:Cf/PaprTHie/ScbaF/SaF
50 mg/m®: Sa:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

Noncombustible Solid in bulk form, but a moderate explosion hazard in the form of dust when exposed to flame.

Incompatibilities and Reactivities: Strong oxidizers, acids, halogenated acids
[Note: Stibine is formed when antimony is exposed to nascent (freshly formed) hydrogen.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, nose, throat, mouth; cough; dizz; head; nau,
vomit, diarr; stomach cramps; insom; anor; unable to smell properly

TO: Eyes, skin, resp sys, CVS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

19




Conversion:

Formula:
C1oH,NHC(NH,)S

CAS#:
86-88-4

RTECS#:
YT9275000

IDLH:
100 mg/m®

DOT: 1651 153

Synonyms/Trade Names: a-Naphthyl thiocarbamide, 1-Naphthyl thiourea, a-Naphthyl thiourea

Exposure Limits:
NIOSH REL: TWA 0.3 mg/m®
OSHA PEL: TWA 0.3 mg/m®

Measurement Methods
(see Table 1):
NIOSH S276 (11-5)

Physical Description: White crystalline or gray, odorless powder. [rodenticide]

Chemical & Physical
Properties:

MW: 202.3

BP: Decomposes
Sol: 0.06%

FL.LP: NA

IP: ?

Sp.Gr: ?

VP: Low

MLT: 388°F

UEL: NA

LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: Daily

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

3 mg/m® CcrOv95/Sa

7.5 mg/m®: Sa:Cf/PaprOvHie

15 mg/m*: CcrFOv100/GmFOv100/
PaprTOvHie/SaT:Cf/ScbaF/SaF

100 mg/m®: Sa:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv100/ScbakE

Incompatibilities and Reactivities: Strong oxidizers, silver nitrate

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing

SY: After ingestion of large doses: vomit, dysp, cyan, coarse pulm

rales; liver damage
TO: Resp sys, blood, liver

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed

Arsenic (inorganic

compounds, as As)
Conversion:

Formula: |CAS#: RTECS#: IDLH:
As (metal) |7440-38-2 (metal) |CG0525000 (metal) |Ca [5 mg/m® (as As)]
DOT: 1558 152 (metal); 1562 152 (dust)

Synonyms/Trade Names: Arsenic metal: Arsenia
Other synonyms vary depending upon the specific As compound. [Note: OSHA considers “Inorganic Arsenic”
to mean copper acetoarsenite & all inorganic compounds containing arsenic except ARSINE.]

Exposure Limits:
NIOSH REL: Ca

C 0.002 mg/m?® [15-minute]

See Appendix A

OSHA PEL: [1910.1018] TWA 0.010 mg/m®

Measurement Methods

(see Table 1):

NIOSH 7300, 7301, 7303,
9102, 7900

OSHA ID105

Physical Description: Metal: Silver-gray or tin-white, brittle, odorless solid.

Chemical & Physical Properties:

MW: 74.9

BP: Sublimes

Sol: Insoluble

FILLP: NA

IP: NA

Sp.Gr: 5.73 (metal)

VP: 0 mmHg (approx)
MLT: 1135°F (Sublimes)
UEL: NA

LEL: NA

(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact

Change: Daily
Provide: Eyewash
Quick drench

Personal Protection/Sanitation

Wash skin: When contam/Daily
Remove: When wet or contam

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFAg100/ScbakE

See Appendix E (page 351)

Metal: Noncombustible Solid in bulk form, but a slight explosion hazard in the form of dust when exposed to flame.

Incompatibilities and Reactivities: Strong oxidizers, bromine azide

[Note: Hydrogen gas can react with inorganic arsenic to form the highly toxic gas arsine.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Con, Ing

SY: Ulceration of nasal septum, derm, Gl disturbances, peri neur,
resp irrit, hyperpig of skin, [carc]

TO: Liver, kidneys, skin, lungs, lymphatic sys [lung & lymphatic cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Formula:

Arsenic (organic compounds, as As)

CAS#: RTECS#: IDLH:

N.D.

Conversion: DOT:

Synonyms/Trade Names: Synonyms vary depending upon the specific organic arsenic compound.

Exposure Limits:
NIOSH REL: none
OSHA PEL: TWA 0.5 mg/m®

Measurement Methods
(see Table 1):
NIOSH 5022

Physical Description: Appearance and odor vary depending upon the specific

organic arsenic compound.

Personal Protection/Sanitation
(see Table 2):

Chemical & Physical
Properties:

Properties vary depending
upon the specific organic

arsenic compound. the specific compound.

Recommendations regarding personal
protective clothing vary depending upon

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Varies

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: In animals: irrit skin, possible derm; resp distress; diarr;
kidney damage; musc tremor, convuls; possible Gl tract, repro
effects; possible liver damage

TO: Skin, resp sys, kidneys, CNS, liver, Gl tract, repro sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

IDLH:
Ca [3 ppm]

CAS#:
7784-42-1

RTECS#:
CG6475000

DOT: 2188 119

Conversion: 1 ppm = 3.19 mg/m®

Synonyms/Trade Names: Arsenic hydride, Arsenic trihydride, Arseniuretted hydrogen, Arsenous hydride,

Hydrogen arsenide

Exposure Limits:

NIOSH REL: Ca
C 0.002 mg/m® [15-minute]
See Appendix A

OSHA PEL: TWA 0.05 ppm (0.2 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 6001

OSHA ID105

Physical Description: Colorless gas with a mild, garlic-like odor.
[Note: Shipped as a liquefied compressed gas.]

Chemical & Physical Properties: |Personal Protection/Sanitation
MW: 78.0 (see Table 2):

BP: -81°F Skin: Frostbite

Sol: 20% Eyes: Frostbite

FI.P: NA (Gas) Wash skin: N.R.

IP: 9.89 eV Remove: When wet (flamm)
RGasD: 2.69 Change: N.R.

VP(70°F): 14.9 atm Provide: Frostbite wash
FRZ: -179°F

UEL: 78%

LEL: 5.1%

Flammable Gas

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFS/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, chlorine, nitric acid
[Note: Decomposes above 446°F. There is a high potential for the generation of arsine gas when inorganic

arsenic is exposed to nascent (freshly formed) hydrogen.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Con (liquid)

SY: Head, mal, lass, dizz; dysp; abdom, back pain; nau, vomit;
bronze skin; hema; jaun; peri neur; liquid: frostbite; [carc]

TO: Blood, kidneys, liver [lung & lymphatic cancer]

First Aid (see Table 6):
Eye: Frostbite

Skin: Frostbite

Breath: Resp support
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Formula: CAS#: RTECS#: IDLH:
Hydrated mineral silicates |1332-21-4 Cl16475000 Ca[N.D]

Asbestos

Conversion: DOT: 2212 171 (blue, brown); 2590 171 (white)

Synonyms/Trade Names: Actinolite, Actinolite asbestos, Amosite (cummingtonite-grunerite), Anthophyllite,
Anthophyllite asbestos, Chrysotile, Crocidolite (Riebeckite), Tremolite, Tremolite asbestos

Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

See Appendix A NIOSH 7400, 7402

See Appendix C OSHA ID160, ID191

OSHA PEL: [1910.1001] [1926.1101] See Appendix C

Physical Description: White or greenish (chrysotile), blue (crocidolite), or gray-green
(amosite) fibrous, odorless solids.

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations

MW: Varies (see Table 2): (see Tables 3 and 4):

BP: Decomposes Skin: Prevent skin contact NIOSH

Sol: Insoluble Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FI.P: NA Wash skin: Daily Escape: 100F/ScbaE

IP: NA Remove: N.R.

Sp.Gr: ? Change: Daily See Appendix E (page 351)

VP: 0 mmHg (approx)

MLT: 1112°F (Decomposes)
UEL: NA

LEL: NA

Noncombustible Solids

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Ing, Con Eye: Irr immed

SY: Asbestosis (chronic exposure): dysp, interstitial fib, restricted pulm Breath: Fresh air
function, finger clubbing; irrit eyes; [carc]
TO: Resp sys, eyes [lung cancer]

Formula: CAS#: RTECS#: IDLH:
Asphalt fumes 8052-42-4 19900000  |Ca [N.D.]
Conversion: DOT: 1999 130 (asphalt)

Synonyms/Trade Names: Asphalt: Asphaltum, Bitumen (European term), Petroleum asphalt, Petroleum bitumen,
Road asphalt, Roofing asphalt

Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

C 5 mg/m® [15-minute] NIOSH 5042

See Appendix A
OSHA PEL: none

Physical Description: Fumes generated during the production or application of asphalt (a dark-brown to black
cement-like substance manufactured by the vacuum distillation of crude petroleum oil).

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations

Properties: (see Table 2): (see Tables 3 and 4):

Properties vary depending upon [Skin: Prevent skin contact NIOSH

the specific asphalt formulation or |Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

mixture. Wash skin: Daily Escape: GmFOv100/ScbaE
Remove: N.R.

Asphalt: Combustible Solid Change: Daily

Incompatibilities and Reactivities: None reported [Note: Asphalt becomes molten at about 200°F.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Abs, Con Eye: Irr immed

SY: Irrit eyes, resp sys; [carc] Breath: Resp support
TO: Eyes, resp sys [in animals: skin tumors]
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Formula:
CgH14CINs

CAS#:
1912-24-9

RTECS#:
XY5600000

IDLH:
N.D.

Conversion:

DOT: 2763 151 (triazine pesticide)

6-Chloro-N-ethyl-N'-(1-methylethyl)-1,3,5-triazine-2,4-diamine

Synonyms/Trade Names: 2-Chloro-4-ethylamino-6-isopropylamino-s-triazine;

Exposure Limits:
NIOSH REL: TWA 5 mg/m®
OSHA PELt: none

(see Table 1):

Physical Description: Colorless or white, odorless, crystalline powder. [herbicide]

Measurement Methods

NIOSH 5602, 8315

Chemical & Physical Properties: Personal Protection/Sanitation
MW: 215.7 (see Table 2):

BP: Decomposes Skin: Prevent skin contact
Sol: 0.003% Eyes: Prevent eye contact
FI.P: NA Wash skin: When contam

IP: NA Remove: When wet or contam
Sp.Gr: 1.19 Change: Daily

VP: 0.0000003 mmHg Provide: Eyewash

MLT: 340°F Quick drench

UEL: NA

LEL: NA

Noncombustible Solid, but may be

mixed with flammable liquids.

(see Tables 3 and 4):
Not available.

Respirator Recommendations

Incompatibilities and Reactivities: Strong acids, strong bases

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin; derm, sens skin; dysp, lass, inco, salv;
hypothermia; liver inj

TO: Eyes, skin, resp sys, CNS, liver

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Formula:

Azinphos-methyl

C10H1203PS,N5 [(CH30),P(S)SCHa(N3C7H,0)]

CAS#:
86-50-0

RTECS#:
TE1925000

IDLH:
10 mg/m®

Conversion:

DOT: 2783 152 (organophosphorus pesticide, solid, toxic)

Methyl azinphos

Synonyms/Trade Names: O,0-Dimethyl-S-4-ox0-1,2,3-benzotriazin-3(4H)-yImethyl phosphorodithioate; Guthion®;

Exposure Limits:
NIOSH REL: TWA 0.2 mg/m® [skin]
OSHA PEL: TWA 0.2 mg/m?® [skin]

(see Table 1):
NIOSH 5600

Physical Description: Colorless crystals or a brown, waxy solid.

insecticide]

OSHA PV2087

Measurement Methods

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 317.3 Skin: Prevent skin contact
BP: Decomposes Eyes: Prevent eye contact
Sol: 0.003% Wash skin: When contam
FL.LP: NA Remove: When wet or contam
IP: ? Change: Daily

Sp.Gr: 1.44 Provide: Quick drench

VP: 8 x 10° mmHg

MLT: 163°F

UEL: NA

LEL: NA

Noncombustible Solid

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

2 mg/m*: CcrOv95/Sa

5 mg/m®: Sa:Cf/PaprOvHie

10 mg/m®: CcrFOv100/GmFOV100/

PaprTOvHie/SaT:Cf/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, acids

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Miosis; ache eyes; blurred vision, lac, rhin; head; chest tight,
wheez, lar spasm; salv; cyan; anor; nau, vomit, diarr; sweat;
twitch, para, convuls; low BP, card irreg

TO: Resp sys, CNS, CVS, blood chol

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Conversion:

Formula: CAS#:

BaCl,

10361-37-2

RTECS#:
CQ8750000

IDLH:
50 mg/m° (as Ba)

DOT: 1564 154 (barium compound, n.o.s.)

Synonyms/Trade Names: Barium dichloride

Exposure Limits:
NIOSH REL*: TWA 0.5 mg/m®
OSHA PEL*: TWA 0.5 mg/m®

[*Note: The REL and PEL also apply to other soluble barium compounds (as Ba)

except Barium sulfate.]

Measurement Methods
(see Table 1):

NIOSH 7056, 7303
OSHA ID121

Physical Description: White, odorless solid.

Chemical & Physical Properties:
MW: 208.2

BP: 2840°F

Sol: 38%

FL.LP: NA

IP: ?

Sp.Gr: 3.86

VP: Low

MLT: 1765°F

UEL: NA

LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

5 mg/m® 95XQ/Sa

12.5 mg/m*: Sa:Cf/PaprHie

25 mg/m®: 100F/SaT:Cf/PaprTHie/
ScbaF/SaF

50 mg/m®: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

Incompatibilities and Reactivities: Acids, oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; skin burns; gastroenteritis;
musc spasm; slow pulse, extrasystoles; hypokalemia
TO: Eyes, skin, resp sys, heart, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Barium nitrate (as Ba)

Conversion:

Formula: CAS#:

Ba(NO;),

10022-31-8

RTECS#:
CQ9625000

IDLH:
50 mg/m° (as Ba)

DOT: 1446 141

Synonyms/Trade Names: Barium dinitrate, Barium(ll) nitrate (1:2), Barium salt of nitric acid

Exposure Limits:
NIOSH REL*: TWA 0.5 mg/m®
OSHA PEL*: TWA 0.5 mg/m®

[*Note: The REL and PEL also apply to other soluble barium compounds (as Ba)

except Barium sulfate.]

Measurement Methods
(see Table 1):

NIOSH 7056

OSHA ID121

Physical Description: White, odorless solid.

Chemical & Physical Properties:
MW: 261.4

BP: Decomposes

Sol: 9%

FL.LP: NA

IP: ?

Sp.Gr: 3.24

VP: Low

MLT: 1094°F

UEL: NA

LEL: NA

Noncombustible Solid, but will
accelerate the burning of
combustible materials.

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

5 mg/m®: 95XQ/Sa

12.5 mg/m*: Sa:Cf/PaprHie

25 mg/m®: 100F/SaT:Cf/PaprTHie/
ScbaF/SaF

50 mg/m®: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

Incompatibilities and Reactivities: Acids, oxidizers, aluminum-magnesium alloys, (barium dioxide + zinc)
[Note: Contact with combustible material may cause fire.]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; skin burns; gastroenteritis;
musc spasm; slow pulse, extrasystoles; hypokalemia

TO: Eyes, skin, resp sys, heart, CNS
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Barium sulfate

CAS#:
7727-43-7

RTECS#: IDLH:
CR0600000 |N.D.

Conversion:

DOT: 1564 154 (barium compound, n.o.s.)

Synonyms/Trade Names: Atrtificial barite, Barite, Barium salt of sulfuric acid, Barytes (natural)

Exposure Limits:

NIOSH REL: TWA 10 mg/m? (total)
TWA 5 mg/m® (resp)

OSHA PEL{: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

(see Table 1):
NIOSH 0500, 0600

Physical Description: White or yellowish, odorless powder.

Measurement Methods

Chemical & Physical Properties:
MW: 233.4

BP: 2912°F (Decomposes)
Sol(64°F): 0.0002%

(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact

FI.P: NA Wash skin: Daily

IP: NA Remove: N.R.

Sp.Gr: 4.25-4.5 Change: N.R.

VP: 0 mmHg (approx) Provide: Eyewash
MLT: 2876°F Quick drench
UEL: NA

LEL: NA

Noncombustible Solid

Personal Protection/Sanitation

(see Tables 3 and 4):
Not available.

Respirator Recommendations

Incompatibilities and Reactivities: Phosphorus, aluminum

[Note: Aluminum in the presence of heat can cause an explosion.

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Con

SY: Irrit eyes, nose, upper resp sys; benign pneumoconiosis
(baritosis)

TO: Eyes, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed

Formula:
C14H1N4O3

CAS#:
17804-35-2

RTECS#: IDLH:
DD6475000 |N.D.

Conversion:

DOT: 2757 151 (carbamate pesticide, solid)

Synonyms/Trade Names: Methyl 1-(butylcarbamoyl)-2-benzimidazolecarbamate

Exposure Limits:

NIOSH REL: See Appendix D

OSHA PELt: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

(see Table 1):
NIOSH 0500, 0600
OSHA PV2107

Physical Description: White crystalline solid with a faint, acrid odor. [fungicide]

[Note: Decomposes without melting above 572°F.]

Measurement Methods

Chemical & Physical Properties:

MW: 290.4 (see Table 2):

Personal Protection/Sanitation

(see Tables 3 and 4):

Respirator Recommendations

Skin: Prevent skin contact Not available.

Eyes: Prevent eye contact

BP: Decomposes
Sol: 0.0004%

FLP: NA Wash skin: When contam

IP: NA Remove: When wet or contam
Sp.Gr: ? Change: Daily

VP: <0.00001 mmHg Provide: Eyewash

MLT: >572°F (Decomposes) Quick drench

UEL: NA

LEL: NA

Noncombustible Solid

Incompatibilities and Reactivities: Heat, strong acids, strong alkalis

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, upper resp sys; skin sens; possible repro, Skin: Soap wash immed

terato effects Breath: Resp support

TO: Eyes, skin, resp sys, repro sys Swallow: Medical attention immed
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Conversion: 1 ppm = 3.19 mg/m®

CAS#:
71-43-2

Formula:
CeHe

RTECS#:
CY 1400000

IDLH:
Ca [500 ppm]

DOT: 1114 130

Synonyms/Trade Names: Benzol, Phenyl hydride

Exposure Limits:

Measurement Methods

NIOSH REL: Ca OSHA PEL: [1910.1028] (see Table 1):
TWA 0.1 ppm TWA 1 ppm NIOSH 1500, 1501, 3700, 3800
ST 1 ppm ST 5 ppm OSHA 12, 1005
See Appendix A See Appendix F

Physical Description: Colorless to light-yellow liquid with an aromatic odor. [Note: A solid below 42°F.]

Chemical & Physical Properties:
MW: 78.1

BP: 176°F

Sol: 0.07%

FLP: 12°F

IP: 9.24 eV

Sp.Gr: 0.88

VP: 75 mmHg

FRZ: 42°F

UEL: 7.8%

LEL: 1.2%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

See Appendix E (page 351)

Incompatibilities and Reactivities: Strong oxidizers, many fluorides & perchlorates, nitric acid

ER: Inh, Abs, Ing, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, skin, nose, resp sys; dizz; head, nau, staggered
gait; anor, lass; derm; bone marrow depres; [carc]
TO: Eyes, skin, resp sys, blood, CNS, bone marrow [leukemia]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Benzenethiol

Conversion: 1 ppm = 4.51 mg/m®

Formula: CAS#:

CgHsSH

108-98-5

RTECS#:
DC0525000

IDLH:
N.D.

DOT: 2337 131

Synonyms/Trade Names: Mercaptobenzene, Phenyl mercaptan, Thiophenol

Exposure Limits:

OSHA PELt: none

NIOSH REL: C 0.1 ppm (0.5 mg/m®) [15-minute]

Measurement Methods
(see Table 1):
OSHA PV2075

[Note: A solid below 5°F.]

Physical Description: Water-white liquid with an offensive, garlic-like odor.

Chemical & Physical Properties:
MW: 110.2

BP: 336°F

Sol(77°F): 0.08%

FILP: 132°F

IP: 8.33 eV

Sp.Gr: 1.08

VP(65°F): 1 mmHg

FRZ: 5°F

UEL: ?

LEL: ?

Class Il Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

1 ppm: CcrOv/Sa

2.5 ppm: Sa:Cf/PaprOv

5 ppm: CcrFOv/GmFOvV/PaprTOv/
ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

[Note: Oxidizes on exposure to air.]

Incompatibilities and Reactivities: Strong acids & bases, calcium hypochlorite, alkali metals

ER: Inh, Abs, Ing, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, skin, resp sys; derm; cyan; cough, wheez, dysp, pulm edema,
pneu; head, dizz, CNS depres; nau, vomit; kidney, liver, spleen damage
TO: Eyes, skin, resp sys, CNS, kidneys, liver, spleen

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Formula: CAS#: RTECS#: IDLH:
NH,CeH,CeHsNH, |92-87-5 DC9625000 |Ca[N.D.]
Conversion: DOT: 1885 153

Synonyms/Trade Names: Benzidine-based dyes; 4,4'-Bianiline; 4,4'-Biphenyldiamine; 1,1'-Biphenyl-4,4'-diamine;
4,4'-Diaminobiphenyl; p-Diaminodiphenyl [Note: Benzidine has been used as a basis for many dyes.]

Benzidine

Exposure Limits: Measurement Methods
NIOSH REL: Ca OSHA PEL: [1910.1010] (see Table 1):

See Appendix A See Appendix B NIOSH 5509

See Appendix C See Appendix C OSHA 65

Physical Description: Grayish-yellow, reddish-gray, or white crystalline powder.
[Note: Darkens on exposure to air and light.]

Chemical & Physical Properties: Personal Protection/Sanitation |Respirator Recommendations
MW: 184.3 (see Table 2): (see Tables 3 and 4):

BP: 752°F Skin: Prevent skin contact NIOSH

Sol(54°F): 0.04% Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FILLP: ? Wash skin: When contam/Daily |Escape: 100F/ScbaE

IP: ? Remove: When wet or contam

Sp.Gr: 1.25 Change: Daily See Appendix E (page 351)
VP: Low Provide: Eyewash

MLT: 239°F Quick drench

UEL: ?

LEL: ?

Combustible Solid, but difficult to burn.

Incompatibilities and Reactivities: Red fuming nitric acid

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Hema; secondary anemia from hemolysis; acute cystitis; acute Skin: Soap wash immed

liver disorders; derm; painful, irreg urination; [carc] Breath: Resp support

TO: Bladder, skin, kidneys, liver, blood [liver, kidney & bladder cancer] |Swallow: Medical attention immed

. Formula: CAS#: RTECS#: IDLH:
Benzoyl peroxide (CeHsCO)0,  |94-36-0 DM8575000 |1500 mg/m®
Conversion: DOT:
Synonyms/Trade Names: Benzoperoxide, Dibenzoyl peroxide
Exposure Limits: Measurement Methods
NIOSH REL: TWA 5 mg/m® (see Table 1):
OSHA PEL: TWA 5 mg/m® NIOSH 5009

Physical Description: Colorless to white crystals or a granular powder with a faint,
benzaldehyde-like odor.

Chemical & Physical Properties: |Personal Protection/Sanitation |Respirator Recommendations
MW: 242.2 (see Table 2): (see Tables 3 and 4):

BP: Decomposes explosively Skin: Prevent skin contact NIOSH/OSHA

Sol: <1% Eyes: Prevent eye contact 50 mg/m®: 95XQ*/Sa*

FI.P: 176°F Wash skin: When contam 125 mg/m®: Sa:Cf*/PaprHie*

IP: ? Remove: When wet or contam | 250 mg/m®: 100F/PaprTHie*/ScbaF/SaF
Sp.Gr: 1.33 Change: Daily 1500 mg/m*: SaF:Pd,Pp

VP: <1 mmHg §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
MLT: 217°F Escape: 100F/ScbaE

UEL: ?

LEL: ?

Combustible Solid (easily ignited

and burns very rapidly).

Incompatibilities and Reactivities: Combustible substances (wood, paper, etc.), acids, alkalis, alcohols, amines,
ethers [Note: Containers may explode when heated. Extremely explosion-sensitive to shock, heat & friction.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, muc memb; sens derm Skin: Soap wash prompt
TO: Eyes, skin, resp sys Breath: Resp support

Swallow: Medical attention immed
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Benzyl chloride

Conversion: 1 ppm = 5.18 mg/m®

CAS#:
100-44-7

Formula:
CeHsCH,CI

RTECS#:
X88925000

IDLH:
10 ppm

DOT: 1738 156

Synonyms/Trade Names: Chloromethylbenzene, a-Chlorotoluene

Exposure Limits:

OSHA PEL: TWA 1 ppm (5 mg/m®)

NIOSH REL: C 1 ppm (5 mg/m®) [15-minute]

Measurement Methods
(see Table 1):
NIOSH 1003

Physical Description: Colorless to slightly yellow liquid with a pungent, aromatic odor.

OSHA7

Chemical & Physical Properties:
MW: 126.6

BP: 354°F

Sol: 0.05%

FLP: 153°F

IP:?

Sp.Gr: 1.10

VP: 1 mmHg

FRZ: -38°F

UEL: ?

LEL: 1.1%

Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

10 ppm: CcrOvAg*/GmFOvVAg/
PaprOvAg*/Sa*/ScbaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOvAg/ScbaE

Incompatibilities and Reactivities: Oxidizers, acids, copper, aluminum, magnesium, iron, zinc, tin [Note: Can
polymerize when in contact with all common metals except nickel & lead. Hydrolyzes in H,O to benzyl alcohol.]

ER: Inh, Ing, Con

TO: Eyes, skin, resp sys, CNS

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, skin, nose; lass; irrity; head; skin eruption; pulm edema

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Beryllium & beryllium Formula:
compounds (as Be) Be (metal)

CASH#:
7440-41-7 (metal)

RTECS#:
DS1750000 (metal)

IDLH:
Ca [4 mg/m® (as Be)]

Conversion:

|DOT: 1566 154 (compounds); 1567 134 (powder)

Synonyms/Trade Names: Beryllium metal: Beryllium
Other synonyms vary depending upon the specific beryllium compound.

Exposure Limits:
NIOSH REL: Ca

See Appendix A
OSHA PEL: TWA 0.002 mg/m®

Not to exceed 0.0005 mg/m®

C 0.005 mg/m° 0.025 mg/m? [30-minute maximum peak]

Measurement Methods

(see Table 1):

NIOSH 7102, 7300, 7301,
7303, 9102

OSHA ID125G, 1D206

Physical Description: Metal: A hard, brittle, gray-white solid.

Chemical & Physical Properties:
MW: 9.0

BP: 4532°F

Sol: Insoluble

FILLP: NA

IP: NA

Sp.Gr: 1.85 (metal)
VP: 0 mmHg (approx)
MLT: 2349°F

UEL: NA

LEL: NA

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: Daily

Remove: When wet or contam
Change: Daily

Provide: Eyewash

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Metal: Noncombustible Solid in bulk form, but a slight explosion hazard in the form of a powder or dust.

Incompatibilities and Reactivities: Acids, caustics, chlorinated hydrocarbons, oxidizers, molten lithium

ER: Inh, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Berylliosis (chronic exposure): anor, low-wgt, lass, chest pain, cough,
clubbing of fingers, cyan, pulm insufficiency; irrit eyes; derm; [carc]
TO: Eyes, skin, resp sys [lung cancer]

First Aid (see Table 6):
Eye: Irr immed
Breath: Fresh air
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Bismuth telluride, doped with Formula:

Selenium sulfide (as Bi,Tej;)

CAS#: RTECS#:

IDLH:
N.D.

Conversion: DOT:

20% stannous telluride, plus some tellurium.]

Synonyms/Trade Names: Doped bismuth sesquitelluride, Doped bismuth telluride, Doped bismuth tritelluride,
Doped tellurobismuthite [Note: Doped with selenium sulfide. Commercial mix may contain 80% Bi,Tes,

Exposure Limits:
NIOSH REL: TWA 5 mg/m®
OSHA PELt: none

(see Table 1
NIOSH 0500

small amount of selenium sulfide (SeS).
[Note: Doping alters the conductivity of a semiconductor.]

Physical Description: Gray, crystalline solid that has been enhanced (doped) with a

Measurement Methods

):

OSHA ID121

Chemical & Physical Properties: |Personal Protection/Sanitation

Properties are unavailable but (see Table 2): (see Tables 3 and 4):
should be similar to Bismuth Skin: Prevent skin contact Not available.
telluride, undoped. Eyes: Prevent eye contact

Wash skin: When contam
Sp.Gr: ? Remove: When wet or contam

Change: N.R.
Noncombustible Solid Provide: Eyewash

Quick drench

Respirator Recommendations

Incompatibilities and Reactivities: Strong oxidizers, moisture

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Con

SY: Irrit eyes, skin, upper resp sys; garlic breath; in animals:
pulm lesions (nonfibrotic)

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Bismuth telluride, undoped Formula:

CAS#: RTECS#:
1304-82-1 EB3110000

IDLH:
N.D.

Conversion:

Synonyms/Trade Names: Bismuth sesquitelluride, Bismuth telluride, Bismuth tritelluride, Tellurobismuthite

Exposure Limits:
NIOSH REL: TWA 10 mg/m? (total)
TWA 5 mg/m® (resp)
OSHA PEL: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

(see Table 1

Physical Description: Gray, crystalline solid.

Measurement Methods

):

NIOSH 0500, 0600
OSHA ID121

Chemical & Physical Properties: Personal Protection/Sanitation

MW: 800.8 (see Table 2): (see Tables 3 and
BP: ? Skin: Prevent skin contact Not available.
Sol: Insoluble Eyes: Prevent eye contact

FL.LP: NA Wash skin: When contam

IP: NA Remove: When wet or contam

Sp.Gr: 7.7 Change: N.R.

VP: 0 mmHg (approx) Provide: Eyewash

MLT: 1063°F Quick drench

UEL: NA

LEL: NA

Noncombustible Solid

Respirator Recommendations

4):

nitric acid (decomposes)

Incompatibilities and Reactivities: Strong oxidizers (e.g., bromine, chlorine, or fluorine), moisture,

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Con

SY: Irrit eyes, skin, upper resp sys; garlic breath

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Borates, tetra, sodium salts

(Anhydrous)

Conversion:

CAS#:
1330-43-4

Formula:
Na,B,0-

RTECS#:
ED4588000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: Anhydrous borax, Borax dehydrated, Disodium salt of boric acid,
Disodium tetrabromate, Fused borax, Sodium borate (anhydrous), Sodium tetraborate

Exposure Limits:
NIOSH REL: TWA 1 mg/m®
OSHA PELt: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: White to gray, odorless powder. [herbicide]
[Note: Becomes opaque on exposure to air.]

OSHA ID125G

Chemical & Physical Properties:
MW: 201.2

BP: 2867°F (Decomposes)
Sol: 4%

FLP: NA

IP: NA

Sp.Gr: 2.37

VP: 0 mmHg (approx)
MLT: 1366°F

UEL: NA

LEL: NA

Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: Daily

Remove: N.R.

Change: Daily

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Moisture [Note: Forms partial hydrate in moist air.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; derm; epis; cough, dysp

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed

Borates, tetra, sodium salts

(Decahydrate)

Conversion:

CAS#:
1303-96-4

Formula:
Na,B,0,x10H,0

RTECS#:
VZ2275000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: Borax, Borax decahydrate, Sodium borate decahydrate,

Sodium tetraborate decahydrate

Exposure Limits:
NIOSH REL: TWA 5 mg/m®
OSHA PELt: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: White, odorless, crystalline solid. [herbicide]

[Note: Becomes anhydrous at 608°F.]

OSHA ID125G

Chemical & Physical Properties:
MW: 381.4

BP: 608°F

Sol: 6%

FLP: NA

IP: NA

Sp.Gr: 1.73

VP: 0 mmHg (approx)

MLT: 167°F

UEL: NA

LEL: NA

Noncombustible Solid (an inherent
fire retardant).

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: Daily

Remove: N.R.

Change: Daily

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Zirconium, strong acids, metallic salts

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; derm; epis; cough, dysp

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed

30




Borates, tetra, sodium salts Formula: CAS#: RTECS#: IDLH:

(Pentahydrate) Na,B40;x5H,0  |12179-04-3 VZ2540000 (N.D.
Conversion: DOT:

Synonyms/Trade Names: Borax pentahydrate, Sodium borate pentahydrate, Sodium tetraborate pentahydrate
Exposure Limits: Measurement Methods
NIOSH REL: TWA 1 mg/m® (see Table 1):

OSHA PELft: none NIOSH 0500

Physical Description: Colorless or white, odorless crystals or free-flowing powder. OSHA ID125G
[herbicide] [Note: Begins to lose water of hydration at 252°F.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 291.4 (see Table 2): (see Tables 3 and 4):

BP: ? Skin: N.R. Not available.

Sol: 3% Eyes: N.R.

FI.P: NA Wash skin: Daily

IP: NA Remove: N.R.

Sp.Gr: 1.82 Change: Daily

VP: 0 mmHg (approx)

MLT: 392°F

UEL: NA

LEL: NA

Noncombustible Solid

Incompatibilities and Reactivities: None reported
[Note: See the reactivities & incompatibilities reported for the related substance Borax decahydrate above.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, upper resp sys; derm; epis; cough, dysp Skin: Soap wash
TO: Eyes, skin, resp sys Breath: Resp support

Swallow: Medical attention immed

- CAS#: RTECS#: IDLH:
Boron oxide 1303-86-2 ED7900000 |2000 mg/m®
Conversion: DOT:
Synonyms/Trade Names: Boric anhydride, Boric oxide, Boron trioxide
Exposure Limits: Measurement Methods
NIOSH REL: TWA 10 mg/m® (see Table 1):
OSHA PELt: TWA 15 mg/m® NIOSH 0500
Physical Description: Colorless, semitransparent lumps or hard, white, odorless
crystals.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 69.6 Skin: Prevent skin contact NIOSH
BP: 3380°F Eyes: Prevent eye contact 50 mg/m*: Qm*
Sol: 3% Wash skin: When contam 100 mg/m®: 95XQ*/Sa*
FL.LP: NA Remove: When wet or contam 250 mg/m*: Sa:Cf*/PaprHie*
IP: 13.50 eV Change: N.R. 500 mg/m*: 100F/PaprTHie*/ScbaF/SaF
Sp.Gr: 2.46 2000 mg/m®: SaF:Pd,Pp
VP: 0 mmHg (approx) §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
MLT: 842°F Escape: 100F/ScbaE
UEL: NA
LEL: NA
Noncombustible Solid

Incompatibilities and Reactivities: Water [Note: Reacts slowly with water to form boric acid.]
Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, resp sys; cough; conj; skin eryt Skin: Water flush prompt
TO: Eyes, skin, resp sys Breath: Fresh air

Swallow: Medical attention immed
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Conversion: 1 ppm = 10.25 mg/m®

CAS#:
10294-33-4

Formula:
BBr;

RTECS#:
ED7400000

IDLH:
N.D.

DOT: 2692 157

Synonyms/Trade Names: Boron bromide, Tribromoborane

Exposure Limits:
NIOSH REL: C 1 ppm (10 mg/m®)
OSHA PELt: none

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless, fuming liquid with a sharp, irritating odor.

Chemical & Physical Properties:
MW: 250.5

BP: 194°F

Sol: Decomposes
FLP: NA

IP: 9.70 eV
Sp.Gr(65°F): 2.64
VP(57°F): 40 mmHg
FRZ: -51°F

UEL: NA

LEL: NA
Noncombustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Moisture, water, heat, potassium, sodium, alcohols
[Note: Attacks metals, wood & rubber. Reacts with water to form boric acid and hydrogen bromide.]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin, resp sys; eye, skin burns; dysp, pulm edema
TO: Eyes, skin, resp sys

RTECS#:
ED2275000

CAS#:
7637-07-2

IDLH:
25 ppm

Formula:
BF;

Boron trifluoride

Conversion: 1 ppm = 2.77 mg/m®

DOT: 1008 125

Synonyms/Trade Names: Boron fl

luoride, Trifluoroborane

Exposure Limits:
NIOSH REL: C 1 ppm (3 mg/m®)
OSHA PEL: C 1 ppm (3 mg/m°)

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless gas with a pungent, suffocating odor.

[Note: Forms dense white fumes in moist air. Shipped as a nonliquefied compressed gas.]

Chemical & Physical
Properties:

MW: 67.8

BP: -148°F

Sol: 106% (in cold H,0)
FLP: NA

IP: 15.50 eV

RGasD: 2.38

VP: >50 atm

FRZ: -196°F

UEL: NA

LEL: NA
Nonflammable Gas

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

10 ppm: Sa*

25 ppm: Sa:Cf*/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFS/ScbaE

Incompatibilities and Reactivities: Alkali metals, calcium oxide
[Note: Hydrolyzes in moist air or hot water to form boric acid, hydrogen fluoride & fluoboric acid.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con
SY: Irrit eyes, skin, nose, resp sys;
pneu; kidney damage

TO: Eyes, skin, resp sys, kidneys

epis; eye, skin burns; in animals:

First Aid (see Table 6):
Eye: Irr immed

Skin: Water flush immed
Breath: Resp support
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Bromacil

Conversion: 1 ppm = 10.68 mg/m®

CAS#:
314-40-9

RTECS#:
YQ9100000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: 5-Bromo-3-sec-butyl-6-methyluracil, 5-Bromo-6-methyl-3-(1-methylpropyl)uracil

Exposure Limits:
NIOSH REL: TWA 1 ppm (10 mg/m?®)
OSHA PELt: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: Odorless, colorless to white, crystalline solid. [herbicide]
[Note: Commercially available as a wettable powder or in liquid formulations.]

Chemical & Physical Properties:
MW: 261.2

BP: Sublimes

Sol(77°F): 0.08%

FLP: NA

IP:?

Sp.Gr: 1.55

VP(212°F): 0.0008 mmHg

MLT: 317°F (Sublimes)

UEL: NA

LEL: NA

Noncombustible Solid, but may be
dissolved in flammable liquids.

Personal Protection/Sanitation

(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Strong acids (decomposes slowly), oxidizers, heat, sparks, open flames

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; in animals: thyroid inj

TO: Eyes, skin, resp sys, thyroid

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Conversion: 1 ppm = 6.54 mg/m®

CAS#:
7726-95-6

RTECS#:
EF9100000

IDLH:
3 ppm

DOT: 1744 154

Synonyms/Trade Names: Molecular bromine

Exposure Limits:

NIOSH REL: TWA 0.1 ppm (0.7 mg/m®)
ST 0.3 ppm (2 mg/m®)

OSHA PELt: TWA 0.1 ppm (0.7 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 6011

OSHA ID108

Physical Description: Dark reddish-brown, fuming liquid with suffocating, irritating

fumes.

Chemical & Physical Properties:
MW: 159.8

BP: 139°F

Sol: 4%

FLP: NA

IP: 10.55 eV

Sp.Gr: 3.12

VP: 172 mmHg

FRZ: 19°F

UEL: NA

LEL: NA

Noncombustible Liquid, but accelerates
the burning of combustibles.

Personal Protection/Sanitation

(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

2.5 ppm: Sa:Cf£/PaprS; £

3 ppm: CcrFS;/GmFS; /PaprTS; £/
ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFS;/ScbaE

Incompatibilities and Reactivities: Combustible organics (sawdust, wood, cotton, straw, etc.), aluminum, readily
oxidizable materials, ammonia, hydrogen, acetylene, phosphorus, potassium, sodium
[Note: Corrodes iron, steel, stainless steel & copper.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Dizz, head; lac, epis; cough, feeling of oppression, pulm edema,
pneu; abdom pain, diarr; measle-like eruptions; eye, skin burns

TO: Resp sys, eyes, CNS, skin

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Conversion: 1 ppm = 7.15 mg/m®

Formula:
BrFs

CAS#:
7789-30-2

RTECS#:
EF9350000

IDLH:
N.D.

DOT: 1745 144

Synonyms/Trade Names: Bromine fluoride

Exposure Limits:

NIOSH REL: TWA 0.1 ppm (0.7 mg/m®)

OSHA PELt: none

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless to pale-yellow, fuming liquid with a pungent odor.

[Note: A colorless gas above 105°F. Shipped as a compressed gas.]

Chemical & Physical Properties:
MW: 174.9

BP: 105°F

Sol: Reacts violently

FLP: NA

IP:?

Sp.Gr: 2.48

VP: 328 mmHg

FRZ: -77°F

UEL: NA

LEL: NA

Noncombustible Liquid, but a very
powerful oxidizer.

(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam

Change: N.R.
Provide: Eyewash
Quick drench

Personal Protection/Sanitation

Remove: When wet or contam

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Acids, halogens, arsenic, selenium, sulfur, glass, organic materials, water

[Note: Reacts with all elements except inert gases, nitrogen & oxygen.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, resp sys; corn nec; skin burns; cough, dysp,

pulm edema; liver, kidney inj

TO: Eyes, skin, resp sys, liver, kidneys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Bromoform

Conversion: 1 ppm = 10.34 mg/m®

Formula:
CHBr;

CAS#:
75-25-2

IDLH:
850 ppm

RTECS#:
PB5600000

DOT: 2515 159

Synonyms/Trade Names: Methyl tribromide, Tribromomethane

Exposure Limits:

NIOSH REL: TWA 0.5 ppm (5 mg/m®) [skin]
OSHA PEL: TWA 0.5 ppm (5 mg/m®) [skin]

Measurement Methods
(see Table 1):
NIOSH 1003

Physical Description: Colorless to yellow liquid with a chloroform-like odor.

[Note: A solid below 47°F.]

OSHA7

Chemical & Physical
Properties:

MW: 252.8

BP: 301°F

Sol: 0.1%

FLP: NA

IP: 10.48 eV

Sp.Gr: 2.89

VP: 5 mmHg

FRZ: 47°F

UEL: NA

LEL: NA
Noncombustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

12.5 ppm: Sa:Cf£/PaprOvE

25 ppm: CcrFOv/GmFOv/PaprTOvE/
ScbaF/SaF

850 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbhaE

Incompatibilities and Reactivities: Lithium, sodium, potassium, calcium, aluminum, zinc, magnesium, strong
caustics, acetone [Note: Gradually decomposes, acquiring yellow color; air & light accelerate decomposition.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con
SY: Irrit eyes, skin, resp sys; CNS

TO: Eyes, skin, resp sys, CNS, liver, kidneys

depres; liver, kidney damage

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed
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. Formula: CAS#: RTECS#: IDLH:
1,3-Butadiene CH,=CHCH=CH, |106-99-0 EI9275000  |Ca [2000 ppm] [10%LEL]
Conversion: 1 ppm = 2.21 mg/m® |DOT: 1010 116P (inhibited)

Synonyms/Trade Names: Biethylene, Bivinyl, Butadiene, Divinyl, Erythrene, Vinylethylene
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

See Appendix A NIOSH 1024
OSHA PEL: [1910.1051] TWA 1 ppm OSHA 56

ST 5 ppm
Physical Description: Colorless gas with a mild aromatic or gasoline-like odor.

[Note: A liquid below 24°F. Shipped as a liquefied compressed gas.]
Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 54.1 (see Table 2): (see Tables 3 and 4):
BP: 24°F Skin: Frostbite NIOSH
Sol: Insoluble Eyes: Frostbite ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FI.P: NA (Gas) Wash skin: N.R. Escape: GmFS/ScbaE
-105°F (Liquid) Remove: When wet (flamm)
IP: 9.07 eV Change: N.R. See Appendix E (page 351)
RGasD: 1.88 Provide: Frostbite wash
Sp.Gr: 0.65 (Liquid at 24°F)
VP: 2.4 atm
FRZ: -164°F
UEL: 12.0%
LEL: 2.0%
Flammable Gas

Incompatibilities and Reactivities: Phenol, chlorine dioxide, copper, crotonaldehyde [Note: May contain
inhibitors (e.g., tributylcatechol) to prevent self-polymerization. May form explosive peroxides upon exposure to air.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Con (liquid) Eye: Frostbite
SY: Irrit eyes, nose, throat; drow, dizz; liquid: frostbite; terato, Skin: Frostbite
repro effects; [carc] Breath: Resp support

TO: Eyes, resp sys, CNS, repro sys [hemato cancer]

Formula: CAS#: RTECS#: IDLH:
CH;CH,CH,CH; |106-97-8 EJ4200000 N.D.

Conversion: 1 ppm = 2.38 mg/m® DOT: 1011 115; 1075 115

Synonyms/Trade Names: normal-Butane, Butyl hydride, Diethyl, Methylethylmethane
[Note: Also see specific listing for Isobutane.]

Exposure Limits: Measurement Methods
NIOSH REL: TWA 800 ppm (1900 mg/m°) (see Table 1):
OSHA PELt: none OSHA 56

Physical Description: Colorless gas with a gasoline-like or natural gas odor.
[Note: Shipped as a liquefied compressed gas. A liquid below 31°F.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 58.1 (see Table 2): (see Tables 3 and 4):

BP: 31°F Skin: Frostbite Not available.

Sol: Slight Eyes: Frostbite

FL.P: NA (Gas) Wash skin: N.R.

IP: 10.63 eV Remove: When wet (flamm)

RGasD: 2.11 Change: N.R.

Sp.Gr: 0.6 (Liquid at 31°F) Provide: Frostbite wash

VP: 2.05 atm

FRZ: -217°F

UEL: 8.4%

LEL: 1.6% Incompatibilities and Reactivities: Strong oxidizers (e.g., nitrates and
Flammable Gas perchlorates), chlorine, fluorine, (nickel carbonyl + oxygen)

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Con (liquid) Eye: Frostbite

SY: Drow, narco, asphy; liquid: frostbite Skin: Frostbite

TO: CNS Breath: Resp support
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CAS#:
78-93-3

RTECS#:
EL6475000

IDLH:
3000 ppm

n . Formula:
o CH3COCH,CHy

Conversion: 1 ppm = 2.95 mg/m® DOT: 1193 127

Synonyms/Trade Names: Ethyl methyl ketone, MEK, Methyl acetone, Methyl ethyl ketone

Exposure Limits: Measurement Methods
NIOSH REL: TWA 200 ppm (590 mg/m?) (see Table 1):

ST 300 ppm (885 mg/m®) NIOSH 2500, 2555, 3800
OSHA PELt: TWA 200 ppm (590 mg/m®) OSHA 16, 84, 1004

Physical Description: Colorless liquid with a moderately sharp, fragrant, mint- or

acetone-like odor.

Chemical & Physical
Properties:

MW: 72.1

BP: 175°F

Sol: 28%

FI.P: 16°F

IP: 9.54 eV

Sp.Gr: 0.81

VP: 78 mmHg

FRZ: -123°F
UEL(200°F): 11.4%
LEL(200°F): 1.4%
Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Provide: Eyewash

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

3000 ppm: Sa:Cf£/PaprOv£/CcrFOv/
GmFOvV/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, amines, ammonia, inorganic acids, caustics, isocyanates,

pyridines

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, nose; head; dizz; vomit; derm

TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water wash immed

Breath: Fresh air

Swallow: Medical attention immed

2-Butoxyethanol

Conversion: 1 ppm = 4.83 mg/m®

Formula:
C,Hy;OCH,CH,0OH

CAS#:
111-76-2

RTECS#:
KJ8575000

IDLH:
700 ppm

DOT: 2369 152

Synonyms/Trade Names: Butyl Cellosolve®, Butyl oxitol, Dowanol® EB, EGBE, Ektasolve EB®,
Ethylene glycol monobutyl ether, Jeffersol EB

Exposure Limits:

NIOSH REL: TWA 5 ppm (24 mg/m°) [skin]
OSHA PELt: TWA 50 ppm (240 mg/m®) [skin]

Measurement Methods
(see Table 1):
NIOSH 1403

Physical Description: Colorless liquid with a mild, ether-like odor.

OSHA 83

Chemical & Physical
Properties:

MW: 118.2

BP: 339°F

Sol: Miscible

FLP: 143°F

IP: 10.00 eV

Sp.Gr: 0.90

VP: 0.8 mmHg

FRZ: -107°F
UEL(275°F): 12.7%
LEL(200°F): 1.1%
Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.

Provide: Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

50 ppm: CcrOv*/Sa*

125 ppm: Sa:Cf*/PaprOv*

250 ppm: CcrFOV/GmFOvV/PaprTOv*/
ScbaF/SaF

700 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, strong caustics

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, nose, throat; hemolysis, hema; CNS depres,

head; vomit

TO: Eyes, skin, resp sys, CNS, hemato sys, blood, kidneys, liver,

lymphoid sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed
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2-Butoxyethanol acetate

Conversion: 1 ppm = 6.55 mg/m®

Formula:
C4Hy0O(CH,),OCOCH;

CAS#:
112-07-2

RTECS#:
KJ8925000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: 2-Butoxyethyl acetate, Butyl Cellosolve® acetate, Butyl glycol acetate, EGBEA,
Ektasolve EB® acetate, Ethylene glycol monobutyl ether acetate

Exposure Limits:

NIOSH REL: TWA 5 ppm (33 mg/m®)

OSHA PEL: none

Measurement Methods
(see Table 1):
OSHA 83

Physical Description: Colorless liquid with a pleasant, sweet, fruity odor.

Chemical & Physical
Properties:

MW: 160.2

BP: 378°F

Sol: 1.5%

FI.P: 160°F

IP: ?

Sp.Gr: 0.94

VP: 0.3 mmHg

FRZ: -82°F
UEL(275°F): 8.54%
LEL(200°F): 0.88%
Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

50 ppm: CcrOv*/Sa*

125 ppm: Sa:Cf*/PaprOv*

250 ppm: CcrFOV/GmFOvV/PaprTOv*/
ScbaF/SaF

700 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, nose, throat; hemolysis, hema; CNS depres, head; vomit
TO: Eyes, skin, resp sys, CNS, hemato sys, blood, kidneys, liver, lymphoid

sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed

n-Butyl acetate

Conversion: 1 ppm = 4.75 mg/m®

Formula:
CH;COO[CH,];CH,

CAS#:
123-86-4

RTECS#:
AF7350000

IDLH:
1700 ppm [10%LEL]

[DOT: 1123 129

Synonyms/Trade Names: Butyl acetate, n-Butyl ester of acetic acid, Butyl ethanoate

Exposure Limits:

NIOSH REL: TWA 150 ppm (710 mg/m°)
ST 200 ppm (950 mg/m®)
OSHA PEL{: TWA 150 ppm (710 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 1450

OSHA7

Physical Description: Colorless liquid with a fruity odor.

Chemical & Physical
Properties:

MW: 116.2

BP: 258°F

Sol: 1%

FL.P: 72°F

IP: 10.00 eV

Sp.Gr: 0.88

VP: 10 mmHg

FRZ: -107°F

UEL: 7.6%

LEL: 1.7%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

1500 ppm: CcrOv*/Sa*

1700 ppm: Sa:Cf*/PaprOv*/CcrFOv/
GmFOvV/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Nitrates; strong oxidizers, alkalis & acids

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; head, drow, narco

TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed
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= . - Formula: CAS#: RTECS#: IDLH:
CH;COOCH(CH;)CH,CH; [105-46-4 |AF7380000 |1700 ppm [10%LEL]

Conversion: 1 ppm =4.75 mg/m®  [DOT: 1123 129

Synonyms/Trade Names: sec-Butyl ester of acetic acid, 1-Methylpropyl acetate

Exposure Limits: Measurement Methods
NIOSH REL: TWA 200 ppm (950 mg/m?) (see Table 1):
OSHA PEL: TWA 200 ppm (950 mg/m®) NIOSH 1450
Physical Description: Colorless liquid with a pleasant, fruity odor. OSHA7
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 116.2 Skin: Prevent skin contact NIOSH/OSHA
BP: 234°F Eyes: Prevent eye contact 1700 ppm: Sa:Cf£/PaprOv£/CcrFOv/
Sol: 0.8% Wash skin: When contam GmFOv/ScbaF/SaF
FI.P: 62°F Remove: When wet (flamm) §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
IP: 9.91 eV Change: N.R. Escape: GmFOv/ScbaE
Sp.Gr: 0.86
VP: 10 mmHg
FRZ: -100°F
UEL: 9.8%
LEL: 1.7%
Class IB Flammable Liquid
Incompatibilities and Reactivities: Nitrates; strong oxidizers, alkalis & acids
Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes; head; drow; dryness upper resp sys, skin; narco  [Skin: Water flush prompt
TO: Eyes, skin, resp sys, CNS Breath: Resp support

Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
tert-Butyl acetate CH3COOC(CHs), |540-88-5 AF7400000  |1500 ppm [10%LEL]
Conversion: 1 ppm = 4.75 mg/m® DOT: 1123 129
Synonyms/Trade Names: tert-Butyl ester of acetic acid
Exposure Limits: Measurement Methods
NIOSH REL: TWA 200 ppm (950 mg/m?) (see Table 1):
OSHA PEL: TWA 200 ppm (950 mg/m®) NIOSH 1450
Physical Description: Colorless liquid with a fruity odor. OSHA7
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 116.2 Skin: Prevent skin contact NIOSH/OSHA

BP: 208°F Eyes: Prevent eye contact 1500 ppm: Sa:Cf£/PaprOv£/CcrFOv/
Sol: Insoluble Wash skin: When contam GmFOv/ScbaF/SaF
FIL.P: 72°F Remove: When wet (flamm) §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
IP: ? Change: N.R. Escape: GmFOv/ScbaE

Sp.Gr: 0.87

VP: ?

FRZ: ?

UEL: ?

LEL: 1.5%

Class IB Flammable Liquid

Incompatibilities and Reactivities: Nitrates; strong oxidizers, alkalis & acids

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Itch, inflamm eyes; irrit upper resp tract; head; narco; derm |Skin: Water flush prompt
TO: Resp sys, eyes, skin, CNS Breath: Resp support

Swallow: Medical attention immed
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Butyl acrylate

Conversion: 1 ppm = 5.24 mg/m®

CAS#:
141-32-2

Formula:
CH,=CHCOOC,Hyq

RTECS#:
UD3150000

IDLH:
N.D.

DOT: 2348 130P

Synonyms/Trade Names: n-Butyl acrylate, Butyl ester of acrylic acid, Butyl-2-propenoate

Exposure Limits:
NIOSH REL: TWA 10 ppm (55 mg/m°)
OSHA PELt: none

Measurement Methods
(see Table 1):
OSHA PV2011

Physical Description: Clear, colorless liquid with a strong, fruity odor. [Note: Highly

reactive; may contain an inhibitor to prevent spontaneous polymerization.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 128.2 (see Table 2): (see Tables 3 and 4):
BP: 293°F Skin: Prevent skin contact Not available.

Sol: 0.1% Eyes: Prevent eye contact

FI.P: 103°F Wash skin: When contam

IP: ? Remove: When wet or contam

Sp.Gr: 0.89 Change: N.R.

VP: 4 mmHg Provide: Eyewash

FRZ: -83°F Quick drench

UEL: 9.9%

LEL: 1.5%

Class Il Combustible Liquid

Incompatibilities and Reactivities: Strong acids & alkalis, amines, halogens, hydrogen compounds, oxidizers,
heat, flame, sunlight [Note: Polymerizes readily on heating.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, upper resp sys; sens derm; dysp

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

CAS#:
71-36-3

RTECS#:
E01400000

IDLH:
1400 ppm [10%LEL]

Formula:
CH;CH,CH,CH,OH

n-Butyl alcohol

Conversion: 1 ppm = 3.03 mg/m® DOT: 1120 129

Synonyms/Trade Names: 1-Butanol, n-Butanol, Butyl alcohol, 1-Hydroxybutane, n-Propyl carbinol

Exposure Limits: Measurement Methods
NIOSH REL: C 50 ppm (150 mg/m?®) [skin] (see Table 1):
OSHA PEL#: TWA 100 ppm (300 mg/m®) NIOSH 1401, 1405

Physical Description: Colorless liquid with a strong, characteristic, mildly alcoholic OSHA 7

odor.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 74.1 Skin: Prevent skin contact NIOSH

BP: 243°F Eyes: Prevent eye contact 1250 ppm: Sa:Cf£/PaprOvE

Sol: 9% Wash skin: When contam 1400 ppm: CcrFOV/GmFOV/PaprTOvE/
FI.P: 84°F Remove: When wet (flamm) ScbaF/SaF

IP: 10.04 eV Change: N.R. §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 0.81 Escape: GmFOv/ScbaE

VP: 6 mmHg

FRZ: -129°F

UEL: 11.2%

LEL: 1.4%

Class IC Flammable Liquid

Incompatibilities and Reactivities: Strong oxidizers, strong mineral acids, alkali metals, halogens

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, nose, throat; head, dizz, drow; corn inflamm, blurred |Skin: Water flush prompt

vision, lac, photo; derm; possible auditory nerve damage, hearing Breath: Resp support

loss; CNS depres Swallow: Medical attention immed
TO: Eyes, skin, resp sys, CNS
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- T Formula:
= ‘ CH;CH(OH)CH,CH,

CAS#:
78-92-2

RTECS#:
EO1750000

IDLH:
2000 ppm

Conversion: 1 ppm = 3.03 mg/m® DOT: 1120 129

Synonyms/Trade Names: 2-Butanol, Butylene hydrate, 2-Hydroxybutane, Methyl ethyl carbinol

Exposure Limits:

NIOSH REL: TWA 100 ppm (305 mg/m?®)
ST 150 ppm (455 mg/m®)

OSHA PELt: TWA 150 ppm (450 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 1401, 1405
OSHA7

Physical Description: Colorless liquid with a strong, pleasant odor.

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 74.1 Skin: Prevent skin contact
BP: 211°F Eyes: Prevent eye contact
Sol: 16% Wash skin: When contam
FI.P: 75°F Remove: When wet (flamm)
IP: 10.10 eV Change: N.R.

Sp.Gr: 0.81

VP: 12 mmHg

FRZ: -175°F

UEL(212°F): 9.8%

LEL(212°F): 1.7%

Class IC Flammable Liquid

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

1000 ppm: CcrOv*/Sa*

2000 ppm: Sa:Cf*/PaprOv*/CcrFOv/
GmFOvV/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, organic peroxides, perchloric & permonosulfuric acids

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin, nose, throat; narco

TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Formula:
(CH;);COH

tert-Butyl alcohol

CAS#:
75-65-0

RTECS#:
E01925000

IDLH:
1600 ppm

Conversion: 1 ppm = 3.03 mg/m® DOT: 1120 129

Synonyms/Trade Names: 2-Methyl-2-propanol, Trimethyl carbinol

Exposure Limits:

NIOSH REL: TWA 100 ppm (300 mg/m®)
ST 150 ppm (450 mg/m®)

OSHA PEL#: TWA 100 ppm (300 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 1400

OSHA7

Physical Description: Colorless solid or liquid (above 77°F) with a camphor-like odor.

[Note: Often used in aqueous solutions.]

Chemical & Physical Personal Protection/Sanitation

Properties: (see Table 2):

MW: 74.1 Skin: Prevent skin contact
BP: 180°F Eyes: Prevent eye contact
Sol: Miscible Wash skin: When contam
FI.P: 52°F Remove: When wet (flamm)
IP: 9.70 eV Change: N.R.

Sp.Gr: 0.79 (Solid)
VP(77°F): 42 mmHg

FRZ: 78°F

UEL: 8.0%

LEL: 2.4%

Combustible Solid

Class IB Flammable Liquid

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

1600 ppm: Sa:Cf£/PaprOv£/CcrFOv/
GmFOvV/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong mineral acids, strong hydrochloric acid, oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin, nose, throat; drow, narco

TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed
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Formula:
CH;CH,CH,CH,NH,

n-Butylamine

CAS#:
109-73-9

RTECS#:
E02975000

IDLH:
300 ppm

Conversion: 1 ppm = 2.99 mg/m® DOT: 1125 132

Synonyms/Trade Names: 1-Aminobutane, Butylamine

Exposure Limits:
NIOSH REL: C 5 ppm (15 mg/m®) [skin]
OSHA PEL: C 5 ppm (15 mg/m®) [skin]

Measurement Methods
(see Table 1):
NIOSH 2012

Physical Description: Colorless liquid with a fishy, ammonia-like odor.

Chemical & Physical Properties: |Personal Protection/Sanitation
MW: 73.2 (see Table 2):

BP: 172°F Skin: Prevent skin contact
Sol: Miscible Eyes: Prevent eye contact
FI.P: 10°F Wash skin: When contam
IP: 8.71 eV Remove: When wet (flamm)
Sp.Gr: 0.74 Change: N.R.

VP: 82 mmHg Provide: Eyewash

FRZ: -58°F Quick drench

UEL: 9.8%

LEL: 1.7%

Class IB Flammable Liquid

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

50 ppm: CcrS*/Sa*

125 ppm: Sa:Cf*/PaprS*

250 ppm: CcrFS/GmFS/PaprTS*/
ScbaF/SaF

300 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFS/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, strong acids
[Note: May corrode some metals in presence of water.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, nose, throat; head; skin flush, burns

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

CAS#:
1189-85-1

Formula:
[(CH3);CQL.CrO,

tert-Butyl chromate

RTECS#:
GB2900000

IDLH:
Ca [15 mg/m® {as Cr(VI)}]

Conversion: DOT:

Synonyms/Trade Names: di-tert-Butyl ester of chromic acid

Exposure Limits:

NIOSH REL: Ca
TWA 0.001 mg Cr(VI)/m®
See Appendix A
See Appendix C

OSHA PEL: C 0.1 mg CrOz/m? [skin]
See Appendix C

Measurement Methods
(see Table 1):

NIOSH 7604

OSHA ID103, ID215

Physical Description: Liquid. [Note: Solidifies at 32-23°F.]

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 230.3 Skin: Prevent skin contact

BP: ? Eyes: Prevent eye contact

Sol: ? Wash skin: When contam/Daily
FLP: ? Remove: When wet or contam
IP: ? Change: N.R.

Sp.Gr: ? Provide: Eyewash

VP: ? Quick drench

FRZ: 32-23°F

UEL: ?

LEL: ?

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Reducing agents, moisture, acids, alcohols, hydrazine, combustible materials

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, resp sys; eye, skin burns; drow, musc weak;
skin ulcers; lung changes; [carc]

TO: Eyes, skin, resp sys, CNS [lung cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Conversion: 1 ppm = 5.33 mg/m®

Formula: CAS#: RTECS#: IDLH:
C;H1,0, 2426-08-6 TX4200000 [250 ppm
DOT:

Synonyms/Trade Names: BGE; 1

,2-Epoxy-3-butoxypropane

Exposure Limits:

NIOSH REL: C 5.6 ppm (30 mg/m®) [15-minute]
OSHA PEL#: TWA 50 ppm (270 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1616

Physical Description: Colorless liquid with an irritating odor.

OSHA7

Chemical & Physical
Properties:

MW: 130.2

BP: 327°F

Sol: 2%

FI.P: 130°F

IP:?

Sp.Gr: 0.91
VP(77°F): 3 mmHg
FRZ: ?

UEL: ?

LEL: ?

Class Il Combustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

56 ppm: CcrOv*/Sa*

140 ppm: Sa:Cf*/PaprOv*

250 ppm: CcrFOvV/GmFOvV/PaprTOv*/
ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, strong caustics

ER: Inh, Ing, Con

effects; CNS depres

Exposure Routes, Symptoms, Target Organs (see Table 5):
SY: Irrit eyes, skin, nose; skin sens; narco; possible hemato

TO: Eyes, skin, resp sys, CNS, blood

Eye:

First Aid (see Table 6):

Irr immed

Skin: Soap wash immed
Breath: Resp support
Swallow: Medical attention immed

n-Butyl lactate

Conversion: 1 ppm = 5.98 mg/m®

Formula:
CH3;CH(OH)COOC,H,

CAS#:
138-22-7

RTECS#:
0D4025000

IDLH:
N.D.

DOT: 1993 128 (combustible liquid, n.o.s.)

Synonyms/Trade Names: Butyl ester of 2-hydroxypropanoic acid, Butyl ester of lactic acid, Butyl lactate

Exposure Limits:

OSHA PELt: none

NIOSH REL: TWA 5 ppm (25 mg/m?®)

Measurement Methods
(see Table 1):
None available

Physical Description: Clear, colorless to white liquid with a mild, transient odor.

Chemical & Physical Properties:
MW: 146.2

BP: 370°F

Sol: Slight

FLP: 160°F

IP: ?

Sp.Gr: 0.98

VP: 0.4 mmHg

FRZ: -45°F

UEL: ?

LEL: 1.15%

Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Strong acids & bases, strong oxidizers, heat, sparks, open flames

ER: Inh, Ing, Con

TO: Eyes, skin, resp sys, CNS

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, skin, nose, throat; drow, head, CNS depres; nau, vomit

First Aid (see Table 6):

Eye: Irrimmed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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n-Butyl mercaptan

Conversion: 1 ppm = 3.69 mg/m®

CAS#:
109-79-5

RTECS#:
EK6300000

Formula:
CH;CH,CH,CH,SH

IDLH:
500 ppm

DOT: 2347 130

Synonyms/Trade Names: Butanethiol, 1-Butanethiol, n-Butanethiol, 1-Mercaptobutane

Exposure Limits:

NIOSH REL: C 0.5 ppm (1.8 mg/m®) [15-minute]

OSHA PELf: TWA 10 ppm (35 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 2525, 2542

Physical Description: Colorless liquid with a strong, garlic-, cabbage-, or

skunk-like odor.

Chemical & Physical
Properties:

MW: 90.2

BP: 209°F

Sol: 0.06%

FI.P: 35°F

IP: 9.15 eV

Sp.Gr: 0.83

VP: 35 mmHg

FRZ: -176°F

UEL: ?

LEL: ?

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

5 ppm: CcrOv/Sa

12.5 ppm: Sa:Cf/PaprOv

25 ppm: CcrFOv/GmFOv/PaprTOv/ScbaF/SaF
500 ppm: Sa:Pd,Pp*

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers (such as dry bleaches), acids

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin; musc weak, mal, sweat, nau, vomit, head, conf; in
animals: narco, inco, lass; cyan, pulm irrit; liver, kidney damage
TO: Eyes, skin, resp sys, CNS, liver, kidneys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed

o-sec-Butylphenol

Conversion: 1 ppm = 6.14 mg/m®

CAS#:
89-72-5

RTECS#:
$J8920000

Formula:
CH;CH,CH(CH;)CgH,OH

IDLH:
N.D.

DOT:

Synonyms/Trade Names: 2-sec-Butylphenol; 2-(1-Methylpropyl)phenol

Exposure Limits:

NIOSH REL: TWA 5 ppm (30 mg/m°) [skin]

OSHA PELt: none

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless liquid or solid (below 61°F).

Chemical & Physical Properties:
MW: 150.2

BP: 227°F

Sol: Insoluble

FI.P: 225°F

IP:?

Sp.Gr: 0.89

VP: Low

FRZ: 61°F

UEL: ?

LEL: ?

Class 1IB Combustible Liquid
Combustible Solid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con
SY: Irrit eyes, skin, resp sys; skin burns
TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap flush immed

Breath: Resp support

Swallow: Medical attention immed
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CAS#: RTECS#: IDLH:
98-51-1 XS8400000 [100 ppm

-tert-B e Formula:
(CH53)sCCeH4CH,
Conversion: 1 ppm = 6.07 mg/m® DOT: 2667 152

Synonyms/Trade Names: 4-tert-Butyltoluene, 1-Methyl-4-tert-butylbenzene

Exposure Limits:
NIOSH REL: TWA 10 ppm (60 mg/m°)

Measurement Methods
(see Table 1):

ST 20 ppm (120 mg/m®) NIOSH 1501
OSHA PELt: TWA 10 ppm (60 mg/m®) OSHA 7
Physical Description: Colorless liquid with a distinct aromatic odor, somewhat like gasoline.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 148.3 Skin: Prevent skin contact NIOSH/OSHA
BP: 379°F Eyes: Prevent eye contact 100 ppm: Sa:Cf£/PaprOv£/CerFOv/
Sol: Insoluble Wash skin: When contam GmFOv/ScbaF/SaF
FI.P: 155°F Remove: When wet or contam §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
IP: 8.28 eV Change: N.R. Escape: GmFOv/ScbaE
Sp.Gr: 0.86
VP(77°F): 0.7 mmHg
FRZ: -62°F
UEL: ?
LEL: ?
Class IlIA Combustible Liquid

Incompatibilities and Reactivities: Oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin; dry nose, throat; head; low BP, tacar, abnor
CVS stress; CNS, hemato depres; metallic taste; liver, kidney inj
TO: Eyes, skin, resp sys, CVS, CNS, bone marrow, liver, kidneys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush prompt

Breath: Resp support

Swallow: Medical attention immed

Formula:
CH;CH,CH,CN

n-Butyronitrile

CAS#: RTECS#: IDLH:
109-74-0 ET8750000 |N.D.

Conversion: 1 ppm = 2.83 mg/m® DOT: 2411 131

Synonyms/Trade Names: Butanenitrile, Butyronitrile, 1-Cyanopropane, Propyl cyanide, n-Propyl cyanide

Exposure Limits:
NIOSH REL: TWA 8 ppm (22 mg/m®)
OSHA PEL: none

Measurement Methods
(see Table 1):
NIOSH 1606 (adapt)

Physical Description: Colorless liquid with a sharp, suffocating odor.

[Note: Forms cyanide in the body.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 69.1 Skin: Prevent skin contact NIOSH

BP: 244°F Eyes: Prevent eye contact 80 ppm: CcrOv/Sa

Sol(77°F): 3% Wash skin: When contam 200 ppm: Sa:Cf/PaprOv

FI.P: 62°F Remove: When wet (flamm) 400 ppm: CcrFOvV/GmFOvV/PaprTOv/
IP: 11.67 eV Change: N.R. ScbaF/SaF

Sp.Gr: 0.81 Provide: Quick drench 1000 ppm: SaF:Pd,Pp

VP: 14 mmHg §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FRZ: -170°F Escape: GmFOv/ScbaE

UEL: ?

LEL: 1.65%

Class IB Flammable Liquid

Incompatibilities and Reactivities: Strong oxidizers & reducing agents, strong acids & bases

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, resp sys; head, dizz, lass, conf, convuls;
dysp; abdom pain, nau, vomit

TO: Eyes, skin, resp sys, CNS, CVS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Formula: CAS#: RTECS#: IDLH:
Cd (metal) 7440-43-9 (metal) EU9800000 (metal) |Ca [9 mg/m® (as Cd)]

Cadmium dust (as Cd)

Conversion: DOT: 2570 154 (cadmium compound)

Synonyms/Trade Names: Cadmium metal: Cadmium
Other synonyms vary depending upon the specific cadmium compound.

Exposure Limits: Measurement Methods
NIOSH REL*: Ca (see Table 1):

See Appendix A NIOSH 7048, 7300, 7301, 7303, 9102
OSHA PEL*: [1910.1027] TWA 0.005 mg/m® OSHA ID121, ID125G, 1D189, ID206

[*Note: The REL and PEL apply to all Cadmium compounds (as Cd).]

Physical Description: Metal: Silver-white, blue-tinged lustrous, odorless solid.

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 112.4 (see Table 2): (see Tables 3 and 4):

BP: 1409°F Skin: N.R. NIOSH

Sol: Insoluble Eyes: N.R. ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FI.P: NA Wash skin: Daily Escape: 100F/ScbaE

IP: NA Remove: N.R.

Sp.Gr: 8.65 (metal) Change: Daily See Appendix E (page 351)

VP: 0 mmHg (approx)

MLT: 610°F

UEL: NA

LEL: NA

Metal: Noncombustible Solid in bulk |[Incompatibilities and Reactivities: Strong oxidizers; elemental sulfur,
form, but will burn in powder form.  [selenium & tellurium

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing Eye: Irr immed

SY: Pulm edema, dysp, cough, chest tight, subs pain; head; Skin: Soap wash

chills, musc aches; nau, vomit, diarr; anos, emphy, prot, mild Breath: Resp support

anemia; [carc] Swallow: Medical attention immed

TO: Resp sys, kidneys, prostate, blood [prostatic & lung cancer]

. Formula: CAS#: RTECS#: IDLH:
Cadmium fume (as Cd) cdoicd 1306-19-0 (CdO) |EV1930000 (CdO) |Ca [9 mg/m?® (as Cd)]
Conversion: DOT:
Synonyms/Trade Names: CdO: Cadmium monoxide, Cadmium oxide fume Cd: Cadmium
Exposure Limits: Measurement Methods
NIOSH REL*: Ca (see Table 1):

See Appendix A NIOSH 7048, 7300, 7301, 7303

OSHA PEL*: [1910.1027] TWA 0.005 mg/m3 OSHA ID121, ID125G, ID189, ID206

[*Note: The REL and PEL apply to all Cadmium compounds (as Cd).]

Physical Description: Odorless, yellow-brown, finely divided particulate
dispersed in air. [Note: See listing for Cadmium dust for properties of Cd.]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations

MW: 128.4 (see Table 2): (see Tables 3 and 4):

BP: Decomposes Skin: N.R. NIOSH

Sol: Insoluble Eyes: N.R. ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FL.P: NA Wash skin: Daily Escape: 100F/ScbaE

IP: NA Remove: N.R.

Sp.Gr: 8.15 (crystalline form) Change: Daily See Appendix E (page 351)

6.95 (amorphous form)
VP: 0 mmHg (approx)

MLT: 2599°F

UEL: NA

LEL: NA

Noncombustible Solid Incompatibilities and Reactivities: Not applicable
Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh Breath: Resp support

SY: Pulm edema, dysp, cough, chest tight, subs pain; head; chills, musc
aches; nau, vomit, diarr; emphy, prot, anos, mild anemia; [carc]
TO: Resp sys, kidneys, blood [prostatic & lung cancer]
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Calcium arsenate (as As)

Conversion:

Formula: CAS#:
Ca;(AsO,), 7778-44-1

RTECS#:
CG0830000

IDLH:
Ca [5 mg/m° (as As)]

DOT: 1573 151

Synonyms/Trade Names: Calcium salt (2:3) of arsenic acid, Cucumber dust, Tricalcium arsenate,
Tricalcium ortho-arsenate [Note: Also see specific listing for Arsenic (inorganic compounds, as As).]

Exposure Limits:

NIOSH REL: Ca
C 0.002 mg/m® [15-minute]
See Appendix A

OSHA PEL: [1910.1018] TWA 0.010 mg/m®

Measurement Methods
(see Table 1):

NIOSH 7900

OSHA ID105

Physical Description: Colorless to white, odorless solid. [insecticide/herbicide]

Chemical & Physical
Properties:

MW: 398.1

BP: Decomposes
Sol(77°F): 0.01%
FLP: NA

IP: NA

Sp.Gr: 3.62

VP: 0 mmHg (approx)
MLT: ?

UEL: NA

LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin:
Eyes: Prevent eye contact
Wash skin: When contam/Daily
Remove: When wet or contam
Change: Daily

Provide: Eyewash

Prevent skin contact NIOSH

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: None reported
[Note: Produces toxic fumes of arsenic when heated to decomposition.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Lass; Gl dist; peri neur; skin hyperpig, palmar planter
hyperkeratoses; derm; [carc]; in animals:
TO: Eyes, resp sys, liver, skin, CNS, lymphatic sys [lymphatic &

lung cancer]

Eye: Irr immed

liver damage

First Aid (see Table 6):

Skin: Soap wash prompt
Breath: Resp support
Swallow: Medical attention immed

Calcium carbonate

Conversion:

CAS#:
1317-65-3

RTECS#:
EV9580000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: Calcium salt of carbonic acid
[Note: Occurs in nature as as limestone, chalk, marble, dolomite, aragonite, calcite & oyster shells.]

Exposure Limits:

NIOSH REL: TWA 10 mg/m? (total)
TWA 5 mg/m® (resp)

OSHA PEL: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Measurement Methods
(see Table 1):

NIOSH 7020, 7303
OSHA ID121

Physical Description: White, odorless powder or colorless crystals.

Chemical & Physical Properties:
MW: 100.1

BP: Decomposes

Sol: 0.001%

FL.LP: NA

IP: NA

Sp.Gr: 2.7-2.95

VP: 0 mmHg (approx)

MLT: 1517-2442°F (Decomposes)
UEL: NA

LEL: NA

Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Acids,

mercury & hydrogen, fluorine, magnesium

alum, ammonium salts,

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con
SY: Irrit eyes, skin, resp sys; cough
TO: Eyes, skin, resp sys

Eye: Irr immed
Skin: Soap wash
Breath: Fresh air

First Aid (see Table 6):
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Calcium cyanamide

Conversion:

CAS#:
156-62-7

RTECS#:
GS6000000

IDLH:
N.D.

DOT: 1403 138 (with >0.1% calcium carbide)

Synonyms/Trade Names: Calcium carbimide, Cyanamide, Lime nitrogen, Nitrogen lime
[Note: Cyanamide is also a synonym for Hydrogen cyanamide, NH,CN.]

Exposure Limits:
NIOSH REL: TWA 0.5 mg/m®
OSHA PELft: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: Colorless, gray, or black crystals or powder. [fertilizer]
[Note: Commercial grades may contain calcium carbide.]

Chemical & Physical Properties:
MW: 80.1

BP: Sublimes

Sol: Insoluble

FLP: NA

IP: NA

Sp.Gr: 2.29

VP: 0 mmHg (approx)

MLT: 2444°F

UEL: NA

LEL: NA

Noncombustible Solid, but a fire risk
if it contains calcium carbide.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Water
[Note: May polymerize in water or alkaline solutions to dicyanamide.
Decomposes in water to form acetylene & ammonia.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, resp sys; head, dizz, rapid breath, low BP,
nau, vomit; skin burns, sens; cough; Antabuse-like effects
TO: Eyes, skin, resp sys, vasomotor sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap flush immed

Breath: Resp support

Swallow: Medical attention immed

Calcium hydroxide

Conversion:

CAS#:
1305-62-0

Formula:
Ca(OH),

RTECS#:
EW2800000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: Calcium hydrate, Caustic lime, Hydrated lime, Slaked lime

Exposure Limits:

NIOSH REL: TWA 5 mg/m®

OSHA PEL: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Measurement Methods
(see Table 1):

NIOSH 7020

OSHA ID121

Physical Description: White, odorless powder.
[Note: Readily absorbs CO, from the air to form calcium carbonate.]

Chemical & Physical Properties:
MW: 74.1

BP: Decomposes

Sol(32°F): 0.2%

FLLP: NA

IP: NA

Sp.Gr: 2.24

VP: 0 mmHg (approx)

MLT: 1076°F (Decomposes) (Loses H,0)

UEL: NA
LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam/Daily
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Maleic anhydride, phosphorus, nitroethane, nitromethane, nitroparaffins,
nitropropane [Note: Attacks some metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; eye, skin burns; skin vesic;

cough, bron, pneu
TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap flush immed

Breath: Resp support

Swallow: Medical attention immed
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Calcium oxide

Conversion:

Formula: CAS#:

Ca0O

1305-78-8

RTECS#:
EW3100000

IDLH:
25 mg/m®

DOT: 1910 157

Synonyms/Trade Names: Burned lime, Burnt lime, Lime, Pebble lime, Quick lime, Unslaked lime

Exposure Limits:
NIOSH REL: TWA 2 mg/m®
OSHA PEL: TWA 5 mg/m®

Measurement Methods
(see Table 1):
NIOSH 7020, 7303

Physical Description: White or gray, odorless lumps or granular powder.

OSHA ID121

Chemical & Physical Properties:
MW: 56.1

BP: 5162°F

Sol: Reacts

FLP: NA

IP: NA

Sp.Gr: 3.34

VP: 0 mmHg (approx)

MLT: 4662°F

UEL: NA

LEL: NA

Noncombustible Solid, but will support
combustion by liberation of oxygen.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam/Daily
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

10 mg/m®: Qm

20 mg/m®: 95XQ/Sa

25 mg/m®: Sa:Cf/PaprHie/100F/
ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

Incompatibilities and Reactivities: Water (liberates heat), fluorine, ethanol

[Note: Reacts with water to form calcium hydroxide.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp tract; ulcer, perf nasal septum; pneu; derm

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Calcium silicate

Conversion:

CAS#:

1344-95-2

RTECS#:
VV9150000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: Calcium hydrosilicate, Calcium metasilicate, Calcium monosilicate,
Calcium salt of silicic acid, Wollastonite (mineral)

Exposure Limits:
NIOSH REL: TWA 10 mg/m? (total)
TWA 5 mg/m® (resp)
OSHA PEL: TWA 15 mg/m? (total)
TWA 5 mg/m® (resp)

Measurement Methods
(see Table 1):

NIOSH 7020

OSHA ID121

Physical Description: White or cream-colored, free-flowing powder.

[Note: The commercial product is prepared from diatomaceous earth & lime.]

Chemical & Physical Properties:
MW: 116.2

BP: ?

Sol: 0.01%

FLP: NA

IP: NA

Sp.Gr: 2.9

VP: 0 mmHg (approx)
MLT: 2804°F

UEL: NA

LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: None reported
[Note: After prolonged contact with water, solution reverts to soluble calcium salts & amorphous silica.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con
SY: Irrit eyes, skin, upper resp sys
TO: Eyes, skin, resp sys

First Aid (see Table 6):
Eye: Irr immed

Skin: Soap wash
Breath: Fresh air

48




Calcium sulfate

CAS#: RTECS#: IDLH:
7778-18-9 WS6920000 [N.D.

Conversion: DOT:

Synonyms/Trade Names: Anhydrous calcium sulfate, Anhydrous gypsum, Anhydrous sulfate of lime,
Calcium salt of sulfuric acid [Note: Gypsum is the dihydrate form & Plaster of Paris is the hemihydrate form.]

Exposure Limits:
NIOSH REL: TWA 10 mg/m® (total)
TWA 5 mg/m® (resp)
OSHA PEL: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Measurement Methods
(see Table 1):
NIOSH 0500, 0600

Physical Description: Odorless, white powder or colorless, crystalline solid.

[Note: May have blue, gray, or reddish tinge.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 136.1 (see Table 2): (see Tables 3 and 4):

BP: Decomposes Skin: N.R. Not available.

Sol: 0.3% Eyes: N.R.

FLP: NA Wash skin: N.R.

IP: NA Remove: N.R.

Sp.Gr: 2.96 Change: N.R.

VP: 0 mmHg (approx)

MLT: 2840°F (Decomposes)
UEL: NA

LEL: NA

Noncombustible Solid

Incompatibilities and Reactivities: Diazomethane, aluminum, phosphorus, water
[Note: Hygroscopic (i.e., absorbs moisture from the air). Reacts with water to form Gypsum & Plaster of Paris.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Con

SY: Irrit eyes, skin, upper resp sys; conj; rhinitis, epis

TO: Eyes, skin, resp sys

First Aid (see Table 6):
Eye: Irr immed

Skin: Soap wash
Breath: Fresh air

Formula:
CWOHWSO

Camphor (synthetic)

CAS#: RTECS#: IDLH:
76-22-2 EX1225000 200 mg/m®

Conversion: DOT: 2717 133

Synonyms/Trade Names: 2-Camphonone, Gum camphor, Laurel camphor, Synthetic camphor

Exposure Limits:
NIOSH REL: TWA 2 mg/m®
OSHA PEL: TWA 2 mg/m®

Measurement Methods
(see Table 1):
NIOSH 1301, 2553

Physical Description: Colorless or white crystals with a penetrating, aromatic odor. OSHA7

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 152.3 Skin: Prevent skin contact NIOSH/OSHA

BP: 399°F Eyes: Prevent eye contact 50 mg/m®: Sa:Cf£/PaprOvHief

Sol: Insoluble Wash skin: When contam 100 mg/m®: CcrFOv100/GmFOv100/
FI.P: 150°F Remove: When wet or contam PaprTOvHie£/ScbaF/SaF
IP: 8.76 eV Change: Daily 200 mg/m*: SaF:Pd,Pp

Sp.Gr: 0.99 §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
VP: 0.2 mmHg Escape: GmFOv100/ScbaE

MLT: 345°F

UEL: 3.5%

LEL: 0.6%

Combustible Solid

Incompatibilities and Reactivities: Strong oxidizers (especially chromic anhydride & potassium permanganate)

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, muc memb; nau, vomit, diarr; head, dizz,
excitement, epilep convuls

TO: Eyes, skin, resp sys, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Formula: CAS#:

C,H:NO

Caprolactam

105-60-2

RTECS#:
CM3675000

IDLH:
N.D.

Conversion: 1 ppm = 4.63 mg/m® DOT:

Synonyms/Trade Names: Aminocaproic lactam, epsilon-Caprolactam, Hexahydro-2H-azepin-2-one,

2-Oxohexamethyleneimine

Exposure Limits:
NIOSH REL: Dust: TWA 1 mg/m®
ST 3 mg/m®
Vapor: TWA 0.22 ppm (1 mg/m®)
ST 0.66 ppm (3 mg/m®)
OSHA PELt: none

Measurement Methods
(see Table 1):
OSHA PV2012

Physical Description: White, crystalline solid or flakes with an unpleasant odor.
[Note: Significant vapor concentrations would be expected only at elevated temperatures.]

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Chemical & Physical Properties: Personal Protection/Sanitation
MW: 113.2 (see Table 2):

BP: 515°F Skin: Prevent skin contact

Sol: 53% Eyes: Prevent eye contact

FI.P: 282°F Wash skin: When contam

IP: ? Remove: When wet or contam
Sp.Gr: 1.01 Change: Daily

VP: 0.00000008 mmHg

MLT: 156°F

UEL: 8.0%

LEL: 1.4% Incompatibilities and Reactivities: Strong oxidizers,
Combustible Solid (acetic acid + dinitrogen trioxide)

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit skin, eyes, resp sys; epis; derm, skin sens; asthmay; irrity, conf,
dizz, head; abdom cramps, diarr, nau, vomit; liver, kidney inj

TO: Eyes, skin, resp sys, CNS, CVS, liver, kidneys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water wash immed

Breath: Resp support

Swallow: Medical attention immed

Formula: CAS#:

C1oHsCluNO,S

2425-06-1

RTECS#:
GW4900000

IDLH:
Ca[N.D]

DOT:

Conversion:

Synonyms/Trade Names: Captofol; Difolatan® N-((1,1,2,2-Tetrachloroethyl)thio)-4-cyclohexene-1,2-dicarboximide

Exposure Limits:

NIOSH REL: Ca
TWA 0.1 mg/m?® [skin]
See Appendix A

OSHA PELt: none

Measurement Methods
(see Table 1):
NIOSH 0500

Physical Description: White, crystalline solid with a slight, characteristic pungent odor. [fungicide]

[Note: Available commercially as a wettable powder or in liquid form.]

Chemical & Physical Properties: |Personal Protection/Sanitation
MW: 349.1 (see Table 2):

BP: Decomposes Skin: Prevent skin contact

Sol: 0.0001% Eyes: Prevent eye contact

FI.P: NA Wash skin: When contam/Daily
IP: NA Remove: When wet or contam
Sp.Gr: ? Change: Daily

VP: 0.000008 mmHg Provide: Eyewash

MLT: 321°F (Decomposes) Quick drench

UEL: NA

LEL: NA

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Noncombustible Solid, but may be

Incompatibilities and Reactivities:
dissolved in flammable liquids. P

Acids, acid vapors, strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, resp sys; derm, skin sens; conj; bron, wheez; diarr,
vomit; liver, kidney inj; high BP; in animals: terato effects; [carc]

TO: Eyes, skin, resp sys, CNS, liver, kidneys, CVS [in animals: tumors at
many sites]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Conversion:

Formula:
CoHgCI;NO,S

CAS#:
133-06-2

RTECS#:
GW5075000

IDLH:
Ca[N.D]

DOT:

Synonyms/Trade Names: Captane; N-Trichloromethylmercapto-4-cyclohexene-1,2-dicarboximide

Exposure Limits:

NIOSH REL: Ca
TWA 5 mg/m®
See Appendix A

OSHA PELfY: none

Measurement Methods
(see Table 1):
NIOSH 5601, 9202, 9205

Physical Description: Odorless, white, crystalline powder. [fungicide]
[Note: Commercial product is a yellow powder with a pungent odor.]

Chemical & Physical
Properties:

MW: 300.6

BP: Decomposes
Sol(77°F): 0.0003%

FLP: ?

IP: NA

Sp.Gr: 1.74

VP: 0 mmHg (approx)
MLT: 352°F (Decomposes)
UEL: ?

LEL: ?

Combustible Solid; may be
dissolved in flammable liquids.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam/Daily
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong alkaline materials (e.g., hydrated lime) [Note: Corrosive to metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, upper resp sys; blurred vision; derm, skin

sens; dysp; diarr, vomit; [carc]

TO: Eyes, skin, resp sys, Gl tract, liver, kidneys [in animals:

duodenal tumors]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Conversion:

Formula:
CH;NHCOOC,H;

CAS#:
63-25-2

RTECS#:
EC5950000

IDLH:
100 mg/m®

DOT: 2757 151

Synonyms/Trade Names: a-Naphthyl N-methyl-carbamate, 1-Naphthyl N-Methyl-carbamate, Sevin®

Exposure Limits:
NIOSH REL: TWA 5 mg/m®
OSHA PEL: TWA 5 mg/m®

Measurement Methods
(see Table 1):
NIOSH 5006, 5601

Physical Description: White or gray, odorless solid. [pesticide]

OSHA 63

Chemical & Physical
Properties:

MW: 201.2

BP: Decomposes

Sol: 0.01%

FL.LP: NA

IP: ?

Sp.Gr: 1.23

VP(77°F): <0.00004 mmHg
MLT: 293°F

UEL: NA

LEL: NA

Noncombustible Solid, but may
be dissolved in flammable liquids.

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

50 mg/m*: Sa*

100 mg/m®: Sa:Cf*/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, strongly alkaline pes

ticides

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Miosis, blurred vision, tear; rhin, salv; sweat; abdom cramps, nau,

vomit, diarr; tremor; cyan; convuls; irrit skin; possible repro effects
TO: Resp sys, CNS, CVS, skin, blood chol, repro sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed
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Carbofuran

Conversion:

CAS#:
1563-66-2

Formula:
C12H15N03

RTECS#:
FB9450000

IDLH:
N.D.

DOT: 2757 151

Synonyms/Trade Names: 2,3-Dihydro-2,2-dimethyl-7-benzofuranyl methylcarbamate; Furacarb®; Furadan®

Exposure Limits:
NIOSH REL: TWA 0.1 mg/m®
OSHA PELt: none

Measurement Methods
(see Table 1):
NIOSH 5601

Physical Description: Odorless, white or grayish, crystalline solid. [insecticide]
[Note: May be dissolved in a liquid carrier.]

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Chemical & Physical Properties: Personal Protection/Sanitation
MW: 221.3 (see Table 2):

BP: ? Skin: Prevent skin contact
Sol(77°F): 0.07% Eyes: Prevent eye contact
FI.P: NA Wash skin: When contam

IP: NA Remove: When wet or contam
Sp.Gr: 1.18 Change: Daily

VP(77°F): 0.000003 mmHg Provide: Eyewash

MLT: 304°F Quick drench

UEL: NA

LEL: NA

Noncombustible Solid permanganates)

Incompatibilities and Reactivities: Alkaline substances, acid,
strong oxidizers (e.g., perchlorates, peroxides, chlorates, nitrates,

ER: Inh, Abs, Ing, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Miosis, blurred vision; sweat, salv, abdom cramps, diarr,
head, nau, vomit; lass, musc twitch, inco, convuls
TO: CNS, PNS, blood chol

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap flush immed

Breath: Fresh air

Swallow: Medical attention immed

Carbon black

Conversion:

Formula:

CAS#:
1333-86-4

RTECS#:
FF5800000

IDLH:

DOT:

Synonyms/Trade Names: Acetylene black, Channel black, Furnace black, Lamp black, Thermal black

Exposure Limits:

Ca

NIOSH REL: TWA 3.5 mg/m®
Carbon black in presence of polycyclic aromatic hydrocarbons (PAHs):

TWA 0.1 mg PAHs/m®

See Appendix A

See Appendix C
OSHA PEL: TWA 3.5 mg/m®

(see Table 1):
NIOSH 5000
OSHA ID196

Physical Description: Black, odorless solid.

Chemical & Physical

Properties:

MW: 12.0

BP: Sublimes

Sol: Insoluble

FLP: NA

IP: NA

Sp.Gr: 1.8-2.1

VP: 0 mmHg (approx)

MLT: Sublimes

UEL: NA

LEL: NA

Combustible Solid that
may contain flammable
hydrocarbons.

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: Prevent eye contact
Wash skin: Daily

Remove: N.R.

Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

17.5 mg/m*: Qm

35 mg/m®: 95XQ/Sa

87.5 mg/m®: Sa:Cf/PaprHie

175 mg/m®: 100F/PaprTHie/SchaF/SaF
1750 mg/m*: Sa:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

In presence of polycyclic aromatic hydrocarbons:

NIOSH
¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Strong oxidizers such as chlorates, bromates & nitrates

ER: Inh, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Cough; irrit eyes; in presence of polycyclic aromatic hydrocarbons: [carc]
TO: Resp sys, eyes [lymphatic cancer (in presence of PAHs)]

First Aid (see Table 6):
Eye: Irr prompt
Breath: Fresh air
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Carbon dioxide

Conversion: 1 ppm = 1.80 mg/m®

CAS#: RTECS#: IDLH:
124-38-9 FF6400000 40,000 ppm

DOT: 1013 120; 1845 120 (dry ice); 2187 120 (liquid)

Synonyms/Trade Names: Carbonic acid gas, Dry ice [Note: Normal constituent of air (about 300 ppm)].

Exposure Limits:

NIOSH REL: TWA 5000 ppm (9000 mg/m?®)
ST 30,000 ppm (54,000 mg/m®)
OSHA PELt: TWA 5000 ppm (9000 mg/m®)

Measurement Methods
(see Table 1):

NIOSH 6603

OSHA ID172

Physical Description: Colorless, odorless gas.
[Note: Shipped as a liquefied compressed gas. Solid form is utilized as dry ice.]

Chemical & Physical Properties:
MW: 44.0

BP: Sublimes
Sol(77°F): 0.2%

FLP: NA

IP: 13.77 eV

RGasD: 1.53

VP: 56.5 atm

MLT: -109°F (Sublimes)
UEL: NA

LEL: NA

Nonflammable Gas

Personal Protection/Sanitation
(see Table 2):

Skin: Frostbite

Eyes: Frostbite

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

40,000 ppm: Sa/ScbaF

Wash skin: N.R. §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Remove: N.R. Escape: ScbaE
Change: N.R.

Provide: Frostbite wash

Incompatibilities and Reactivities: Dusts of various metals, such as
magnesium, zirconium, titanium, aluminum, chromium & manganese are
ignitable and explosive when suspended in carbon dioxide. Forms carbonic
acid in water.

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con (liquid/solid)

SY: Head, dizz, restless, pares; dysp; sweat, mal; incr heart rate, card
output, BP; coma; asphy; convuls; frostbite (liq, dry ice)

TO: Resp sys, CVS

First Aid (see Table 6):
Eye: Frostbite

Skin: Frostbite

Breath: Resp support

Carbon disulfide

Conversion: 1 ppm = 3.11 mg/m®

CAS#:
75-15-0

RTECS#:
FF6650000

IDLH:
500 ppm

DOT: 1131 131

Synonyms/Trade Names: Carbon bisulfide

Exposure Limits:
NIOSH REL: TWA 1 ppm (3 mg/m®)

ST 10 ppm (30 mg/m°) [skin]

OSHA PELt: TWA 20 ppm
C 30 ppm

100 ppm (30-minute maximum peak)

Measurement Methods
(see Table 1):
NIOSH 1600, 3800

Physical Description: Colorless to faint-yellow liquid with a sweet ether-like odor.
[Note: Reagent grades are foul smelling.]

Chemical & Physical
Properties:

MW: 76.1

BP: 116°F

Sol: 0.3%

FILP: -22°F

IP: 10.08 eV

Sp.Gr: 1.26

VP: 297 mmHg

FRZ: -169°F

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

10 ppm: CcrOv/Sa

25 ppm: Sa:Cf/PaprOv

50 ppm: CcrFOV/GmFOV/PaprTOv/
ScbaF/SaF

500 ppm: Sa:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbhaE

UEL: 50.0%
LEL: 1.3%
Class IB Flammable Liquid

Incompatibilities and Reactivities: Strong oxidizers; chemically-active metals
such as sodium, potassium & zinc; azides; rust; halogens; amines
[Note: Vapors may be ignited by contact with an ordinary light bulb.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Dizz, head, poor sleep, lass, anxi, anor, low-wgt; psychosis;
polyneur; Parkinson-like syndrome; ocular changes; coronary heart
disease; gastritis; kidney, liver inj; eye, skin burns; derm; repro effects
TO: CNS, PNS, CVS, eyes, kidneys, liver, skin, repro sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Carbon monoxide

Conversion: 1 ppm = 1.15 mg/m®

CAS#:
630-08-0

RTECS#:
FG3500000

IDLH:
1200 ppm

DOT: 1016 119; 9202 168

(cryogenic liquid)

Synonyms/Trade Names: Carbon oxide, Flue gas, Monoxide

Exposure Limits:

NIOSH REL: TWA 35 ppm (40 mg/m°)
C 200 ppm (229 mg/m°)

OSHA PELt: TWA 50 ppm (55 mg/m°)

Measurement Methods
(see Table 1):

NIOSH 6604

OSHA D209, ID210

Physical Description: Colorless, odorless gas.
[Note: Shipped as a nonliquefied or liquefied compressed gas.]

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 28.0 Skin: Frostbite

BP: -313°F Eyes: Frostbite

Sol: 2% Wash skin: N.R.

FI.P: NA (Gas) Remove: When wet (flamm)
IP: 14.01 eV Change: N.R.

RGasD: 0.97 Provide: Frostbite wash
VP: >35 atm

MLT: -337°F

UEL: 74%

LEL: 12.5%

Flammable Gas

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

350 ppm: Sa

875 ppm: Sa:Cf

1200 ppm: GmFSt/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFSt/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, bromine trifluoride, chlorine trifluoride, lithium

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con (liquid)

SY: Head, tachypnea, nau, lass, dizz, conf, halu; cyan; depres S-T segment

of electrocardiogram, angina, syncope
TO: CVS, lungs, blood, CNS

First Aid (see Table 6):
Eye: Frostbite

Skin: Frostbite

Breath: Resp support

Carbon tetrabromide

Conversion: 1 ppm = 13.57 mg/m®

CAS#:
558-13-4

Formula:
CBr,

RTECS#:
FG4725000

IDLH:
N.D.

DOT: 2516 151

Synonyms/Trade Names: Carbon bromide, Methane tetrabromide, Tetrabromomethane

Exposure Limits:

NIOSH REL: TWA 0.1 ppm (1.4 mg/m?)
ST 0.3 ppm (4 mg/m®)

OSHA PELft: none

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless to yellow-brown crystals with a slight odor.

Chemical & Physical Properties:
MW: 331.7

BP: 374°F

Sol: 0.02%

FILP: NA

IP: 10.31 eV

Sp.Gr: 3.42
VP(205°F): 40 mmHg
MLT: 194°F

UEL: NA

LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: Prevent eye contact
Wash skin: Daily

Remove: N.R.

Change: Daily

Provide: Eyewash

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Strong oxidizers, hexacyclohexyldilead, lithium

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, resp sys; lac; lung, liver, kidney inj;

in animals: corn damage
TO: Eyes, skin, resp sys, liver, kidneys

First Aid

(see Table 6):

Eye: Irr immed

Skin: Soap wash prompt
Breath: Resp support
Swallow:

Medical attention immed
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CAS#: RTECS#: IDLH:

Carbon tetrachloride

56-23-5 FG4900000 |Ca [200 ppm]

Conversion: 1 ppm = 6.29 mg/m® DOT: 1846 151
Synonyms/Trade Names: Carbon chloride, Carbon tet, Freon® 10, Halon® 104, Tetrachloromethane
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

ST 2 ppm (12.6 mg/m?) [60-minute] NIOSH 1003

See Appendix A OSHA7
OSHA PELt: TWA 10 ppm

C 25 ppm

200 ppm (5-minute maximum peak in any 4 hours)
Physical Description: Colorless liquid with a characteristic ether-like odor.
Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 153.8 (see Table 2): (see Tables 3 and 4):
BP: 170°F Skin: Prevent skin contact NIOSH
Sol: 0.05% Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FI.P: NA Wash skin: When contam Escape: GmFOv/ScbaE
IP: 11.47 eV Remove: When wet or contam
Sp.Gr: 1.59 Change: N.R.
VP: 91 mmHg Provide: Eyewash
FRZ: -9°F Quick drench
UEL: NA Incompatibilities and Reactivities: Chemically-active metals such as
LEL: NA i o sodium, potassium & magnesium; fluorine; aluminum [Note: Forms highly
Noncombustible Liquid toxic phosgene gas when exposed to flames or welding arcs.]
Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Abs, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin; CNS depres; nau, vomit; liver, kidney inj; drow, dizz, Skin: Soap wash immed
inco; [carc] Breath: Resp support
TO: CNS, eyes, lungs, liver, kidneys, skin [in animals: liver cancer] Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
COF, 353-50-4 FG6125000 [N.D.

Carbonyl fluoride

Conversion: 1 ppm = 2.70 mg/m® DOT: 2417 125

Synonyms/Trade Names: Carbon difluoride oxide, Carbon fluoride oxide, Carbon oxyfluoride, Carbonyl difluoride,
Fluoroformyl fluoride, Fluorophosgene

Exposure Limits: Measurement Methods
NIOSH REL: TWA 2 ppm (5 mg/m®) (see Table 1):
ST 5 ppm (15 mg/m®) None available

OSHA PELt: none

Physical Description: Colorless gas with a pungent and very irritating odor.
[Note: Shipped as a liquefied compressed gas.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 66.0 (see Table 2): (see Tables 3 and 4):

BP: -118°F Skin: Frostbite Not available.

Sol: Reacts Eyes: Frostbite

FL.LP: NA Wash skin: N.R.

IP: 13.02 eV Remove: N.R.

RGasD: 2.29 Change: N.R.

VP: 55.4 atm Provide: Frostbite wash

IL:JEIZ. ,\]ZS F Incompatibilities and Reactivities: Heat, moisture,

LEL: NA hexafluoroisopropylideneamino-lithium

Nonflammable Gas [Note: Reacts with water to form hydrogen fluoride & carbon dioxide.]
Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Con Eye: Frostbite

SY: Irrit eyes, skin, muc memb, resp sys; eye, skin burns; lac; cough, |Skin: Frostbite

pulm edema, dysp; chronic exposure: Gl pain, musc fib, skeletal Breath: Resp support

fluorosis; liquid: frostbite

TO: Eyes, skin, resp sys, bone
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Formula: CAS#: RTECS#: IDLH:
CgH4(OH), 120-80-9 UX1050000 |N.D.

Conversion: 1 ppm = 4.50 mg/m® DOT:

Synonyms/Trade Names: 1,2-Benzenediol; 0-Benzenediol; 1,2-Dihydroxybenzene; o-Dihydroxybenzene;
2-Hydroxyphenol; Pyrocatechol

Exposure Limits: Measurement Methods
NIOSH REL: TWA 5 ppm (20 mg/m°) [skin] (see Table 1):
OSHA PELft: none OSHA PV2014

Physical Description: Colorless, crystalline solid with a faint odor.
[Note: Discolors to brown in air & light.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 110.1 (see Table 2): (see Tables 3 and 4):
BP: 474°F Skin: Prevent skin contact Not available.

Sol: 44% Eyes: Prevent eye contact

FI.P: 261°F Wash skin: When contam

IP: ? Remove: When wet or contam

Sp.Gr: 1.34 Change: Daily

VP(244°F): 10 mmHg Provide: Eyewash

MLT: 221°F

UEL: ?

LEL: 1.4%

Combustible Solid

Incompatibilities and Reactivities: Strong oxidizers, nitric acid

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, resp sys; skin sens, derm; lac, burns eyes; Skin: Water wash immed

convuls, incr BP, kidney inj Breath: Resp support

TO: Eyes, skin, resp sys, CNS, kidneys Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
(CsH100s)n 9004-34-6 FJ5691460 N.D.
Conversion: DOT:
Synonyms/Trade Names: Hydroxycellulose, Pyrocellulose
Exposure Limits: Measurement Methods
NIOSH REL: TWA 10 mg/m® (total) (see Table 1):
TWA 5 mg/m? (resp) NIOSH 0500, 0600, 7404

OSHA PEL: TWA 15 mg/m?® (total)
TWA 5 mg/m® (resp)

Physical Description: Odorless, white substance.
[Note: The principal fiber cell wall material of vegetable tissues (wood, cotton, flax, grass, etc.).]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations

MW: 160,000-560,000 (see Table 2): (see Tables 3 and 4):
BP: Decomposes Skin: N.R. Not available.

Sol: Insoluble Eyes: N.R.

FLP: NA Wash skin: N.R.

IP: NA Remove: N.R.

Sp.Gr: 1.27-1.61 Change: N.R.

VP: 0 mmHg (approx)

MLT: 500-518°F (Decomposes)
UEL: NA

LEL: NA

Combustible Solid

Incompatibilities and Reactivities: Water, bromine pentafluoride, sodium nitrate, fluorine, strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb Skin: Soap wash

TO: Eyes, skin, resp sys Breath: Fresh air

56



Cesium hydroxide

Conversion:

Formula: CAS#:

CsOH

21351-79-1

RTECS#:
FK9800000

IDLH:
N.D.

DOT: 2682 157; 2681 154 (solution)

Synonyms/Trade Names: Cesium hydrate, Cesium hydroxide dimer

Exposure Limits:
NIOSH REL: TWA 2 mg/m®
OSHA PELt: none

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless or yellowish, crystalline solid.
[Note: Hygroscopic (i.e., absorbs moisture from the air).]

Chemical & Physical Properties:
MW: 149.9

BP: ?

Sol(59°F): 395%
FLP: NA

IP: NA

Sp.Gr: 3.68

VP: 0 mmHg (approx)
MLT: 522°F

UEL: NA

LEL: NA
Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Water, acids, CO,, metals (e.g., Al, Pb, Sn, Zn), oxygen
[Note: CsOH is a strong base, causing the generation of considerable heat in contact with water or moisture.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, upper resp sys; eye, skin burns

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed

Chlordane

Conversion:

CAS#:
57-74-9

Formula:
C1oHsClg

RTECS#:
PB9800000

IDLH:
Ca [100 mg/m’]

DOT: 2996 151

Synonyms/Trade Names: Chlordan; Chlordano;
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-methanoindane

Exposure Limits:
NIOSH REL: Ca
TWA 0.5 mg/m?® [skin]
See Appendix A
OSHA PEL: TWA 0.5 mg/m? [skin]

Measurement Methods
(see Table 1):

NIOSH 5510

OSHA 67

Physical Description: Amber-colored, viscous liquid with a pungent, chlorine-like odor. [insecticide]

Chemical & Physical Properties:
MW: 409.8

BP: Decomposes

Sol: 0.0001%

FLP: NA

IP:?

Sp.Gr(77°F): 1.6

VP: 0.00001 mmHg

FRZ: 217-228°F

UEL: NA

LEL: NA

Noncombustible Liquid, but may be
utilized in flammable solutions.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, alkaline reagents

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Blurred vision; conf; ataxia, delirium; cough; abdom pain, nau,
vomit, diarr; irrity, tremor, convuls; anuria; in animals: lung, liver, kidney

damage; [carc]

TO: CNS, eyes, lungs, liver, kidneys [in animals: liver cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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Chlorinated camphene

Conversion:

Formula:
C10H10C|B

CASH#: RTECS#: IDLH:
8001-35-2  |XW5250000 |Ca [200 mg/m?]

DOT: 2761 151

Synonyms/Trade Names: Chlorocamphene, Octachlorocamphene, Polychlorocamphene, Toxaphene

Exposure Limits: Measurement Methods

NIOSH REL: Ca [skin] (see Table 1):
See Appendix A NIOSH 5039

OSHA PELt: TWA 0.5 mg/m® [skin]

Physical Description: Amber, waxy solid with a mild, piney, chlorine- and camphor-

like odor. [insecticide]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations

Properties: (see Table 2): (see Tables 3 and 4):

MW: 413.8 Skin: Prevent skin contact NIOSH

BP: Decomposes Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Sol: 0.0003% Wash skin: When contam/Daily Escape: GmFOv100/ScbaE

FL.LP: NA Remove: When wet or contam

IP: ? Change: Daily

Sp.Gr: 1.65 Provide: Eyewash

VP(77°F): 0.4 mmHg

MLT: 149-194°F

UEL: NA

LEL: NA

Noncombustible Solid, but may
be dissolved in flammable liquids.

Quick drench

Incompatibilities and Reactivities: Strong oxidizers [Note: Slightly corrosive to metals under moist conditions.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

First Aid (see Table 6):
Eye: Irr immed

SY: Nau, conf, agitation, tremor, convuls, uncon; dry, red skin; [carc] Skin: Soap wash prompt

TO: CNS, skin [in animals: liver cancer]

Breath: Resp support
Swallow: Medical attention immed

Chlorinated diphenyl oxide

Conversion:

Formula:
Ci2H10..C1,O

CAS#: RTECS#: IDLH:
5 mg/m®

DOT:

Synonyms/Trade Names: Synonyms depend on the degree of chlorination of diphenyl oxide [(CeHs5),0], ranging
from monochlorodiphenyl oxide [(CsH,Cl)O(C¢Hs)] to decachlorodiphenyl oxide [(CsCls)O(CeCls)].

Exposure Limits:
NIOSH REL: TWA 0.5 mg/m®
OSHA PEL: TWA 0.5 mg/m®

Measurement Methods
(see Table 1):
NIOSH 5025

Physical Description: Appearance and odor vary depending upon the specific

compound.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
Properties vary depending Skin: Prevent skin contact NIOSH/OSHA

upon the specific compound. |Eyes: Prevent eye contact

Wash skin: When contam
Remove: When wet or contam
Change: Daily

5 mg/m®: Sa/ScbaF
§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOvAg100/ScbakE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con
SY: Acne-form derm, liver damage
TO: Skin, liver

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed
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Conversion: 1 ppm = 2.90 mg/m®

CAS#:

7782-50-5

RTECS#:
FO2100000

IDLH:
10 ppm

DOT: 1017 124

Synonyms/Trade Names: Molecular chlorine

Exposure Limits:

NIOSH REL: C 0.5 ppm (1.45 mg/m®) [15-minute]

OSHA PELt: C 1 ppm (3 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 6011

Physical Description: Greenish-yellow gas with a pungent, irritating odor.
[Note: Shipped as a liquefied compressed gas.]

OSHA ID101, ID126SGX

Chemical & Physical Properties:
MW: 70.9

BP: -29°F

Sol: 0.7%

FLP: NA

IP: 11.48 eV

RGasD: 2.47

VP: 6.8 atm

FRZ: -150°F

UEL: NA

LEL: NA

Nonflammable Gas, but a strong
oxidizer.

Personal Protection/Sanitation
(see Table 2):

Skin: Frostbite

Eyes: Frostbite

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Provide: Frostbite wash

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

5 ppm: CcrS*/Sa*

10 ppm: Sa:Cf*/PaprS*/CcrFS/GmFS/

ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFS/ScbaE

Incompatibilities and Reactivities: Reacts explosively or forms explosive compounds with many common
substances such as acetylene, ether, turpentine, ammonia, fuel gas, hydrogen & finely divided metals.

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con

SY: Burning of eyes, nose, mouth; lac, rhin; cough, choking, subs pain; nau,
vomit; head, dizz; syncope; pulm edema; pneu; hypox; derm; liquid: frostbite

TO: Eyes, skin, resp sys

First Aid (see Table 6):
Eye: Frostbite

Skin: Frostbite

Breath: Resp support

Chlorine dioxide

Conversion: 1 ppm = 2.76 mg/m®

Formula: CAS#:

CIO,

10049-04-4

RTECS#:
FO3000000

IDLH:
5 ppm

DOT: 9191 143 (hydrate, frozen)

Synonyms/Trade Names: Chlorine oxide, Chlorine peroxide

Exposure Limits:

NIOSH REL: TWA 0.1 ppm (0.3 mg/m®)

ST 0.3 ppm (0.9 mg/m®)

OSHA PELf: TWA 0.1 ppm (0.3 mg/m®)

Measurement Methods
(see Table 1):
OSHA ID126SGX, 1D202

Physical Description: Yellow to red gas or a red-brown liquid (below 52°F) with an

unpleasant odor similar to chlorine and nitric acid.

Chemical & Physical Properties:
MW: 67.5

BP: 52°F

Sol(77°F): 0.3%

FI.P: NA (Gas) ? (Liquid)

IP: 10.36 eV

RGasD: 2.33

Sp.Gr: 1.6 (Liquid at 32°F)

VP: >1 atm

FRZ: -74°F

UEL: ?

LEL: ?

Flammable Gas, Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact (liquid)
Eyes: Prevent eye contact (liquid)
Wash skin: When contam (liquid)
Remove: When wet (flamm)
Change: N.R.
Provide: Eyewash (liquid)

Quick drench (liquid)

Respirator Recommendations
(see Tables 3 and 4):
NIOSH/OSHA

1 ppm: CcrS/Sa

2.5 ppm: Sa:Cf£/PaprS£

5 ppm: CcrFS/GmFS/ScbaF/SaF
§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFS;/ScbaE

Incompatibilities and Reactivities: Organic materials, heat, phosphorus, potassium hydroxide, sulfur, mercury,
carbon monoxide [Note: Unstable in light. A powerful oxidizer.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing (liquid), Con

SY: Irrit eyes, nose, throat; cough, wheez, bron, pulm edema;

chronic bron
TO: Eyes, resp sys

First Aid (see Table 6):

Eye: Irr immed (liquid)

Skin: Soap wash immed (liquid)

Breath: Resp support

Swallow: Medical attention immed (liquid)
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Chlorine trifluoride

CAS#: RTECS#: IDLH:
7790-91-2 FO2800000 |20 ppm

Conversion: 1 ppm = 3.78 mg/m® DOT: 1749 124

Synonyms/Trade Names: Chlorine fluoride, Chlorotrifluoride

Exposure Limits:
NIOSH REL: C 0.1 ppm (0.4 mg/m°)
OSHA PEL: C 0.1 ppm (0.4 mg/m°)

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless gas or a greenish-yellow liquid (below 53°F) with a
somewhat sweet, suffocating odor. [Note: Shipped as a liquefied compressed gas.]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 92.5 (see Table 2): (see Tables 3 and 4):

BP: 53°F Skin: Prevent skin contact NIOSH/OSHA

Sol: Reacts Eyes: Prevent eye contact 2.5 ppm: Sa:Cft

FI.P: NA Wash skin: When contam (liquid) |5 ppm: ScbaF/SaF

IP: 13.00 eV Remove: When wet or 20 ppm: SaF:Pd,Pp

RGasD: 3.21 contam (liquid) §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 1.77 (Liquid at 53°F) Change: N.R. Escape: GmFS/ScbaE

VP: 1.4 atm Provide: Eyewash (liquid)

FRZ: -105°F Quick drench (liquid)

UEL: NA

LEL: NA

Nonflammable Gas

Noncombustible Liquid, but contact |Incompatibilities and Reactivities: Oxidizers, water, acids, combustible
with organic materials may resultin |materials, sand, glass, metals (corrosive)

SPONTANEOQOUS ignition. [Note: Reacts with water to form chlorine & hydrofluoric acid.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing (liquid), Con

SY: Eye, skin burns (liq or high vap conc); resp irrit; in animals:
lac, corn ulcer; pulm edema

TO: Skin, eyes, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed (liquid)

Formula:

Chloroacetaldehyde CICH,CHO

CAS#: RTECS#: IDLH:
107-20-0 AB2450000 (45 ppm

Conversion: 1 ppm = 3.21 mg/m® DOT: 2232 153

Synonyms/Trade Names: Chloroacetaldehyde (40% aqueous solution), 2-Chloroacetaldehyde, 2-Chloroethanal

Exposure Limits:
NIOSH REL: C 1 ppm (3 mg/m®)

Measurement Methods
(see Table 1):

OSHA PEL: C 1 ppm (3 mg/m®) NIOSH 2015
Physical Description: Colorless liquid with an acrid, penetrating odor. OSHA 76

[Note: Typically found as a 40% aqueous solution.]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 78.5 Skin: Prevent skin contact NIOSH/OSHA

BP: 186°F Eyes: Prevent eye contact 10 ppm: CcrOv*/Sa*

Sol: Miscible Wash skin: When contam 25 ppm: Sa:Cf*/PaprOv*

F1.P: 190°F (40% solution) Remove: When wet or contam 45 ppm: CcrFOv/GmFOv/PaprTOv*/
IP: 10.61 eV Change: N.R. ScbaF/SaF

Sp.Gr: 1.19 (40% solution) Provide: Eyewash §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
VP: 100 mmHg Quick drench Escape: GmFOv/ScbhaE

FRZ: -3°F (40% solution)

UEL: ?

LEL: ?

Class IlIA Combustible Liquid

Incompatibilities and Reactivities: Oxidizers, acids

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Abs, Ing, Con

SY: Irrit skin, eyes, muc memb; skin burns; eye damage; pulm
edema; skin, resp sys sens

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed
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o-Chloroacetophenone

Formula:
CgHsCOCH,CI

CAS#:
532-27-4

RTECS#:
AM6300000

IDLH:
15 mg/m®

Conversion: 1 ppm = 6.32 mg/m®

DOT: 1697 153

Synonyms/Trade Names: 2-Chloroacetophenone, Chloromethyl phenyl ketone, Mace®, Phenacyl chloride,

Phenyl chloromethyl ketone, Tear gas

Exposure Limits:
NIOSH REL: TWA 0.3 mg/m® (0.05 ppm)
OSHA PEL: TWA 0.3 mg/m® (0.05 ppm)

Measurement Methods
(see Table 1):
NIOSH P&CAM291 (II-5)

Physical Description: Colorless to gray crystalline solid with a sharp, irritating odor.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 154.6 Skin: Prevent skin contact NIOSH/OSHA

BP: 472°F Eyes: Prevent eye contact 3 mg/m®: CcrOv95/Sa

Sol: Insoluble Wash skin: When contam 7.5 mg/m®: Sa:Cf£/PaprOvHief
FI.P: 244°F Remove: When wet or contam 15 mg/m*: CcrFOv100/GmFS100/SchaF/SaF
IP: 9.44 eV Change: Daily §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sp.Gr: 1.32 Provide: Eyewash Escape: GmFS100/SchakE

VP: 0.005 mmHg

MLT: 134°F

UEL: ?

LEL: ?

Combustible Solid

Incompatibilities and Reactivities: Water, steam, strong oxidizers [Note: Slowly corrodes metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con
SY: Irrit eyes, skin, resp sys; pulm edema
TO: Eyes, skin, resp sys

Eye: Irr immed
Skin: Soap wash immed
Breath: Resp support

Swallow: Medical attention immed

CAS#:
79-04-9

RTECS#:
A06475000

IDLH:
N.D.

Formula:
CICH,COCI

Chloroacetyl chloride

Conversion: 1 ppm = 4.62 mg/m® DOT: 1752 156

Synonyms/Trade Names: Chloroacetic acid chloride, Chloroacetic chloride, Monochloroacetyl chloride

Exposure Limits: Measurement Methods
NIOSH REL: TWA 0.05 ppm (0.2 mg/m®) (see Table 1):
OSHA PELt: none None available

Physical Description: Colorless to yellowish liquid with a strong, pungent odor.

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 112.9 (see Table 2): (see Tables 3 and 4):
BP: 223°F Skin: Prevent skin contact Not available.

Sol: Decomposes Eyes: Prevent eye contact

FI.P: NA Wash skin: When contam

IP: 10.30 eV Remove: When wet or contam

Sp.Gr: 1.42 Change: N.R.

VP: 19 mmHg Provide: Eyewash

FRZ: -7°F Quick drench

UEL: NA

LEL: NA

Noncombustible Liquid

Incompatibilities and Reactivities: Water, alcohols, bases, metals (corrosive), amines
[Note: Decomposes in water to form chloroacetic acid & hydrogen chloride gas.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, resp sys; eye, skin burns; cough, wheez, dysp; lac Skin: Water flush immed

TO: Eyes, skin, resp sys Breath: Resp support

Swallow: Medical attention immed
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Chlorobenzene

Conversion: 1 ppm = 4.61 mg/m®

Formula:
CgHsCl

CAS#:
108-90-7

RTECS#:
CZ0175000

IDLH:
1000 ppm

DOT: 1134 130

Synonyms/Trade Names: Benzene chloride, Chlorobenzol, MCB, Monochlorobenzene, Phenyl chloride

Exposure Limits:
NIOSH REL: See Appendix D

OSHA PEL: TWA 75 ppm (350 mg/m®)

Measurement Methods
(see Table 1):
NIOSH 1003

Physical Description: Colorless liquid with an almond-like odor.

OSHA7

Chemical & Physical
Properties:

MW: 112.6

BP: 270°F

Sol: 0.05%

FI.P: 82°F

IP: 9.07 eV

Sp.Gr: 1.11

VP: 9 mmHg

FRZ: -50°F

UEL: 9.6%

LEL: 1.3%

Class IC Flammable Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

OSHA

1000 ppm: Sa:Cf£/PaprOv£/CcrFOv/
GmFOv/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin, nose; drow, inco; CNS depres; in animals:

liver, lung, kidney inj

TO: Eyes, skin, resp sys, CNS, liver

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed

Conversion: 1 ppm = 7.71 mg/m®

o-Chlorobenzylidene malononitrile CICq

Formula:
H,CH=C(CN),

CAS#:
2698-41-1

RTECS#:
003675000

IDLH:
2 mg/m®

DOT: 2810 153

Synonyms/Trade Names: 2-Chlorobenzalmalonitrile, CS, OCBM

Exposure Limits:

NIOSH REL: C 0.05 ppm (0.4 mg/m®) [skin]
OSHA PEL#: TWA 0.05 ppm (0.4 mg/m®)

Measurement Methods
(see Table 1):
NIOSH P&CAM304 (1I-5)

Physical Description: White crystalline solid with a pepper-like odor.

Chemical & Physical
Properties:

MW: 188.6

BP: 590-599°F
Sol: Insoluble

FLP: ?

IP:?

Sp.Gr: ?

VP: 0.00003 mmHg
MLT: 203-205°F
UEL: ?

LEL: ?

MEC: 25 g/m®
Combustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam/Daily
Remove: When wet or contam
Change: Daily

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

2 mg/m®: Sa:Cf£/GmFS100/ScbaF/SaF
§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFS100/ScbakE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Pain, burn eyes, lac, conj; eryt eyelids, blepharospasm; irrit
throat, cough, chest tight; head; eryt, vesic skin

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

62




Formula: CAS#: RTECS#: IDLH:
CH,BrCI 74-97-5 PA5250000 |2000 ppm

Chlorobromomethane

Conversion: 1 ppm = 5.29 mg/m® DOT: 1887 160

Synonyms/Trade Names: Bromochloromethane, CB, CBM, Fluorocarbon 1011, Halon® 1011,
Methyl chlorobromide

Exposure Limits: Measurement Methods
NIOSH REL: TWA 200 ppm (1050 mg/m°) (see Table 1):
OSHA PEL: TWA 200 ppm (1050 mg/m®) NIOSH 1003

Physical Description: Colorless to pale-yellow liquid with a chloroform-like odor.
[Note: May be used as a fire extinguishing agent.]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 129.4 Skin: Prevent skin contact NIOSH/OSHA

BP: 155°F Eyes: Prevent eye contact 2000 ppm: Sa:Cf£/PaprOv£/CerFOv/
Sol: Insoluble Wash skin: When contam GmFOv/ScbaF/SaF
FI.P: NA Remove: When wet or contam §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
IP: 10.77 eV Change: N.R. Escape: GmFOv/ScbaE

Sp.Gr: 1.93

VP: 115 mmHg

FRZ: -124°F

UEL: NA

LEL: NA

Noncombustible Liquid

Incompatibilities and Reactivities: Chemically-active metals such as calcium, powdered aluminum, zinc, and
magnesium

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes, skin, throat; conf, dizz, CNS depres; pulm edema |Skin: Soap wash prompt
TO: Eyes, skin, resp sys, liver, kidneys, CNS Breath: Resp support

Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
CHCIF, 75-45-6 PA6390000 [N.D.

Chlorodifluoromethane

Conversion: 1 ppm = 3.54 mg/m® DOT: 1018 126

Synonyms/Trade Names: Difluorochloromethane, Fluorocarbon-22, Freon® 22, Genetron® 22,
Monochlorodifluoromethane, Refrigerant 22

Exposure Limits: Measurement Methods
NIOSH REL: TWA 1000 ppm (3500 mg/m®) (see Table 1):
ST 1250 ppm (4375 mg/m°) NIOSH 1018

OSHA PELt: none

Physical Description: Colorless gas with a faint, sweetish odor.
[Note: Shipped as a liquefied compressed gas.]

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations

MW: 86.5 (see Table 2): (see Tables 3 and 4):

BP: -41°F Skin: Frostbite Not available.

Sol(77°F): 0.3% Eyes: Frostbite

FI.P: NA Wash skin: N.R.

IP: 12.45 eV Remove: N.R.

RGasD: 3.11 Change: N.R.

VP: 9.4 atm Provide: Frostbite wash

FRZ: -231°F

UEL: NA

LEL: NA 1 — - -

Nonflammable Gas ncompatlbllltlgs and Rgactlvmes. Alkall§, alkaline earth metals (e.g.,
powdered aluminum, sodium, potassium, zinc)

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Con (liquid) Eye: Frostbite
SY: Irrit resp sys; conf, drow, ringing in ears; heart palp, card Skin: Frostbite
arrhy; asphy; liver, kidney, spleen inj; liquid: frostbite Breath: Resp support

TO: Resp sys, CVS, CNS, liver, kidneys, spleen
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Chlorodiphenyl (42% chlorine)

Conversion:

Formula:
CeH4CICeH,Cl, (approx)

CAS#:
53469-21-9

RTECS#:
TQ1356000

IDLH:
Ca [5 mg/m®]

DOT: 2315 171

Synonyms/Trade Names: Aroclor® 1242, PCB, Polychlorinated biphenyl

Exposure Limits:

NIOSH REL*: Ca
TWA 0.001 mg/m®
See Appendix A

OSHA PEL: TWA 1 mg/m? [skin]

[*Note: The REL also applies to other PCBs.]

Measurement Methods
(see Table 1):

NIOSH 5503

OSHA PV2089

Physical Description: Colorless to light-colored, viscous liquid with a mild, hydrocarbon odor.

Chemical & Physical Properties:
MW: 258 (approx)
BP: 617-691°F
Sol: Insoluble
FLP: NA

IP:?
Sp.Gr(77°F): 1.39
VP: 0.001 mmHg
FRZ: -2°F

UEL: NA

LEL: NA

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Nonflammable Liquid, but exposure in a fire results in the formation of a black soot containing PCBs,
polychlorinated dibenzofurans & chlorinated dibenzo-p-dioxins.

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes; chloracne; liver damage; repro effects; [carc]
TO: Skin, eyes, liver, repro sys [in animals: tumors of the pituitary

gland & liver, leukemia]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Chlorodiphenyl (54% chlorine)

Conversion:

Formula:
C4H3Cl,CH,Cl, (approx)

CAS#:
11097-69-1

RTECS#:
TQ1360000

IDLH: Ca
[5 mg/m®]

DOT: 2315 171

Synonyms/Trade Names: Aroclor® 1254, PCB, Polychlorinated biphenyl

Exposure Limits:

NIOSH REL*: Ca
TWA 0.001 mg/m?®
See Appendix A

OSHA PEL: TWA 0.5 mg/m® [skin]

[*Note: The REL also applies to other PCBs.]

Measurement Methods
(see Table 1):

NIOSH 5503

OSHA PV2088

Physical Description: Colorless to pale-yellow, viscous liquid or solid (below 50°F) with a mild, hydrocarbon odor.

Chemical & Physical Properties:
MW: 326 (approx)
BP: 689-734°F
Sol: Insoluble

FLP: NA

IP: ?

Sp.Gr(77°F): 1.38
VP: 0.00006 mmHg
FRZ: 50°F

UEL: NA

LEL: NA

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbakE

Nonflammable Liquid, but exposure in a fire results in the formation of a black soot containing PCBs,
polychlorinated dibenzofurans, and chlorinated dibenzo-p-dioxins.

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, chloracne; liver damage; repro effects; [carc]
TO: Skin, eyes, liver, repro sys [in animals: tumors of the pituitary

gland & liver, leukemial)

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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CAS#: RTECS#: IDLH:

67-66-3 FS9100000 |Ca [500 ppm]

Conversion: 1 ppm = 4.88 mg/m® DOT: 1888 151
Synonyms/Trade Names: Methane trichloride, Trichloromethane
Exposure Limits: Measurement Methods
NIOSH REL: Ca (see Table 1):

ST 2 ppm (9.78 mg/m®) [60-minute] NIOSH 1003

See Appendix A
OSHA PELt: C 50 ppm (240 mg/m®)
Physical Description: Colorless liquid with a pleasant odor.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 119.4 Skin: Prevent skin contact NIOSH
BP: 143°F Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sol(77°F): 0.5% Wash skin: When contam Escape: GmFOv/ScbaE
FLP: NA Remove: When wet or contam
IP: 11.42 eV Change: N.R.
Sp.Gr: 1.48 Provide: Eyewash
VP: 160 mmHg Quick drench
FRZ: -82°F
UEL: NA
LEL: NA

Noncombustible Liquid

Incompatibilities and Reactivities: Strong caustics; chemically-active metals such as aluminum or magnesium
powder, sodium & potassium; strong oxidizers [Note: When heated to decomposition, forms phosgene gas.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin; dizz, mental dullness, nau, conf; head, lass; anes; Skin: Soap wash prompt

enlarged liver; [carc] Breath: Resp support

TO: Liver, kidneys, heart, eyes, skin, CNS [in animals: liver & kidney cancer] |Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
(CH,CI),O 542-88-1 KN1575000 |Ca[N.D.]

bis-Chloromethyl ether

Conversion: DOT: 2249 131

Synonyms/Trade Names: BCME, bis-CME, Chloromethyl ether, Dichlorodimethyl ether, Dichloromethyl ether,
Oxybis(chloromethane)

Exposure Limits: Measurement Methods
NIOSH REL: Ca OSHA PEL: [1910.1008] (see Table 1):
See Appendix A See Appendix B OSHA 10
Physical Description: Colorless liquid with a suffocating odor.
Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 115.0 (see Table 2): (see Tables 3 and 4):
BP: 223°F Skin: Prevent skin contact NIOSH
Sol: Reacts Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
FI.P: <66°F Wash skin: When contam/Daily Escape: GmFOv/ScbaE
IP: ? Remove: When wet (flamm)
Sp.Gr: 1.32 Change: Daily See Appendix E (page 351)
VP(72°F): 30 mmHg Provide: Eyewash
FRZ: -43°F Quick drench
UEL: ?
LEL: ?
Class IB Flammable Liquid

Incompatibilities and Reactivities: Acids, water
[Note: Reacts with water to form hydrochloric acid & formaldehyde.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb, resp sys; pulm congestion, edema; corn | Skin: Soap wash immed

damage, nec; decr pulm function, cough, dysp, wheez; blood-stained Breath: Resp support

sputum, bronchial secretions; [carc] Swallow: Medical attention immed

TO: Eyes, skin, resp sys [lung cancer]
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Formula: CAS#: RTECS#: IDLH:
CH;0CH,CI 107-30-2 KN6650000 |Ca[N.D.]

Chloromethyl methyl ether

Conversion: DOT: 1239 131

Synonyms/Trade Names: Chlorodimethyl ether, Chloromethoxymethane, CMME, Dimethylchloroether,
Methylchloromethyl ether

Exposure Limits: Measurement Methods

NIOSH REL: Ca (see Table 1):
See Appendix A NIOSH P&CAM220 (l1-1)
OSHA PEL: [1910.1006] OSHA 10

See Appendix B
Physical Description: Colorless liquid with an irritating odor.

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 80.5 Skin: Prevent skin contact NIOSH

BP: 138°F Eyes: Prevent eye contact ¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Sol: Reacts Wash skin: When contam/Daily Escape: GmFOv/ScbaE
FI.P(oc): 32°F Remove: When wet (flamm)

IP: 10.25 eV Change: Daily See Appendix E (page 351)
Sp.Gr: 1.06 Provide: Eyewash

VP(70°F): 192 mmHg Quick drench

FRZ: -154°F

UEL: ?

LEL: ?

Class IB Flammable Liquid

Incompatibilities and Reactivities: Water [Note: Reacts with water to form hydrochloric acid & formaldehyde.]

Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb; pulm edema, pulm congestion, pneu; |Skin: Soap wash immed

skin burns, nec; cough, wheez, pulm congestion; blood stained- Breath: Resp support

sputum; low-wgt; bronchial secretions; [carc] Swallow: Medical attention immed

TO: Eyes, skin, resp sys [in animals: skin & lung cancer]

q Formula: CAS#: RTECS#: IDLH:
1-Chloro-1-nitropropane CH3CH,CHCINO, |600-25-9 TX5075000  |100 ppm
Conversion: 1 ppm = 5.06 mg/m® DOT:

Synonyms/Trade Names: Korax®, Lanstan®
Exposure Limits: Measurement Methods
NIOSH REL: TWA 2 ppm (10 mg/m®) (see Table 1):
OSHA PELt: TWA 20 ppm (100 mg/m®) NIOSH S211 (lI-5)
Physical Description: Colorless liquid with an unpleasant odor. [fungicide]
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
MW: 123.6 Skin: Prevent skin contact NIOSH
BP: 289°F Eyes: Prevent eye contact 20 ppm: Sa*
Sol: 0.5% Wash skin: When contam 50 ppm: Sa:Cf*/PaprOv*
FI.P(oc): 144°F Remove: When wet or contam 100 ppm: CcrFOv/GmFOv/PaprTOv*/
IP: 9.90 eV Change: N.R. ScbaF/SaF
Sp.Gr: 1.21 §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
VP(77°F): 6 mmHg Escape: GmFOv/ScbaE
FRZ: ?
UEL: ?
LEL: ?
Class IlIA Combustible Liquid
Incompatibilities and Reactivities: Strong oxidizers, acids
Exposure Routes, Symptoms, Target Organs (see Table 5): First Aid (see Table 6):
ER: Inh, Ing, Con Eye: Irr immed
SY: In animals: irrit eyes; pulm edema; liver, kidney, heart damage Skin: Soap wash
TO: Resp sys, liver, kidneys, CVS, eyes Breath: Resp support
Swallow: Medical attention immed
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Formula:
CCIF,CF,

Chloropentafluoroethane

CAS#:
76-15-3

RTECS#:
KH7877500

IDLH:
N.D.

Conversion: 1 ppm = 6.32 mg/m® DOT: 1020 126

Synonyms/Trade Names: Fluorocarbon-115, Freon® 115, Genetron® 115, Halocarbon 115,

Monochloropentafluoroethane

Exposure Limits:
NIOSH REL: TWA 1000 ppm (6320 mg/m®)
OSHA PELt: none

(see Table 1):
None available

Physical Description: Colorless gas with a slight, ethereal odor.
[Note: Shipped as a liquefied compressed gas.]

Chemical & Physical Properties: Personal Protection/Sanitation
MW: 154.5 (see Table 2):

BP: -38°F Skin: Frostbite
Sol(77°F): 0.006% Eyes: Frostbite

FLP: NA Wash skin: N.R.

IP: 12.96 eV Remove: N.R.

RGasD: 5.55 Change: N.R.
VP(70°F): 7.9 atm Provide: Frostbite wash
FRZ: -223°F

UEL: NA

LEL: NA

Nonflammable Gas

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Alkalis, alkaline earth metals (e.g., aluminum powder, sodium, potassium,

zinc)

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Con (liquid)

SY: Dysp; dizz, inco, narco; nau, vomit; heart palp, card arrhy,
asphy; liquid: frostbite, derm

TO: Skin, CNS, CVS

First Aid (see Table 6):
Eye: Frostbite

Skin: Frostbite

Breath: Resp support

Formula:
CCI3NO,

Chloropicrin

CAS#:
76-06-2

RTECS#:
PB6300000

IDLH:
2 ppm

Conversion: 1 ppm = 6.72 mg/m®

DOT: 1580 154; 1583 154 (mixture, n.o.s.)

Synonyms/Trade Names: Nitrochloroform, Nitrotrichloromethane, Trichloronitromethane

Exposure Limits:
NIOSH REL: TWA 0.1 ppm (0.7 mg/m®)
OSHA PEL: TWA 0.1 ppm (0.7 mg/m°)

(see Table 1):
None available

Physical Description: Colorless to faint-yellow, oily liquid with an intensely irritating

odor. [pesticide]

Chemical & Physical Personal Protection/Sanitation
Properties: (see Table 2):

MW: 164.4 Skin: Prevent skin contact
BP: 234°F Eyes: Prevent eye contact
Sol: 0.2% Wash skin: When contam
FL.LP: NA Remove: When wet or contam
IP: ? Change: N.R.

Sp.Gr: 1.66 Provide: Eyewash

VP: 18 mmHg Quick drench

FRZ: -93°F

UEL: NA

LEL: NA

Noncombustible Liquid

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

2 ppm: Sa:Cf£/PaprOv£/CcrFOv/
GmFOvV/ScbaF/SaF

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Strong oxidizers

[Note: The material may explode when heated under confinement.]

Exposure Routes, Symptoms, Target Organs (see Table 5):
ER: Inh, Ing, Con

SY: Irrit eyes, skin, resp sys; lac; cough, pulm edema; nau, vomit
TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed
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p-Chloroprene

Conversion: 1 ppm = 3.62 mg/m®

CAS#:
126-99-8

Formula:
CH,=CCICH=CH,

RTECS#:
E19625000

IDLH:
Ca [300 ppm]

DOT: 1991 131P (inhibited)

Synonyms/Trade Names: 2-Chloro-1,3-butadiene; Chlorobutadiene; Chloroprene

Exposure Limits:
NIOSH REL: Ca

See Appendix A

C 1 ppm (3.6 mg/m®) [15-minute]

OSHA PELt: TWA 25 ppm (90 mg/m®) [skin]

Measurement Methods
(see Table 1):

NIOSH 1002

OSHA 112

Physical Description: Colorless liquid with a pungent, ether-like odor.

Chemical & Physical
Properties:
MW: 88.5

BP: 139°F
Sol: Slight
FL.P: -4°F

IP: 8.79 eV
Sp.Gr: 0.96
VP: 188 mmHg
FRZ: -153°F
UEL: 11.3%
LEL: 1.9%

Class IB Flammable Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet (flamm)
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

Incompatibilities and Reactivities: Peroxides & other oxidizers
[Note: Polymerizes at room temperature unless inhibited with antioxidants.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, resp sys; anxi, irrity; derm; alopecia; repro

effects; [carc]

TO: Eyes, skin, resp sys, repro sys [lung & skin cancer]

Eye: |
Skin:

First Aid (see Table 6):

rr immed
Soap wash immed

Breath: Resp support
Swallow: Medical attention immed

o-Chlorostyrene

Conversion: 1 ppm = 5.67 mg/m®

Formula: CAS#:

CIC¢H,CH=CH,

2039-87-4

RTECS#:
WL4160000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: 2-Chlorostyrene, ortho-Chlorostyrene, 1-Chloro-2-ethenylbenzene

Exposure Limits:

NIOSH REL: TWA 50 ppm (285 mg/m®)
ST 75 ppm (428 mg/m®)

OSHA PELt: none

Measurement Methods
(see Table 1):
None available

Physical Description: Colorless liquid.

Chemical & Physical Properties:
MW: 138.6

BP: 372°F

Sol: Insoluble

FI.P: 138°F

IP: ?

Sp.Gr: 1.10

VP(77°F): 0.96 mmHg
FRZ: -82°F

UEL: ?

LEL: ?

Class Il Combustible Liquid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: In animals: irrit eyes, skin; hema, prot, acidosis; enlarged liver, jaun
TO: Eyes, skin, liver, kidneys, CNS, PNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed
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o-Chlorotoluene

Formula: CAS#: RTECS#: IDLH:
CICeH,CH, 95-49-8 X89000000 [N.D.

Conversion: 1 ppm = 5.18 mg/m® DOT: 2238 129

Synonyms/Trade Names: 1-Chloro-2-methylbenzene, 2-Chloro-1-methylbenzene, 2-Chlorotoluene,

o-Tolyl chloride

Exposure Limits:

NIOSH REL: TWA 50 ppm (250 mg/m®)
ST 75 ppm (375 mg/m®)

OSHA PELt: none

Physical Description: Colorless liquid with an aromatic odor.

Measurement Methods
(see Table 1):
None available

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 126.6 (see Table 2): (see Tables 3 and 4):
BP: 320°F Skin: Prevent skin contact Not available.
Sol(77°F): 0.009% Eyes: Prevent eye contact

FI.P: 96°F Wash skin: When contam

IP: 8.83 eV Remove: When wet (flamm)

Sp.Gr: 1.08 Change: N.R.

VP(77°F): 4 mmHg Provide: Eyewash

FRZ: -31°F

UEL: ?

LEL: ?

Class IC Flammable Liquid

Incompatibilities and Reactivities: Acids, alkalis, oxidizers, reducing materials, water

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb; derm; drow, inco, anes; cough; |Skin: Soap wash immed

liver, kidney inj Breath: Resp support

TO: Eyes, skin, resp sys, CNS, liver, kidneys Swallow: Medical attention immed

Formula: CAS#:
CICsH;NCCly 1929-82-4

2-Chloro-6-trichloromethyl pyridine

RTECS#: IDLH:
US7525000 |N.D.

Conversion: DOT:

Synonyms/Trade Names: 2-Chloro-6-(trichloro-methyl)pyridine; Nitrapyrin; N-serve®;
2,2,2,6-Tetrachloro-2-picoline

Exposure Limits:
NIOSH REL: TWA 10 mg/m’ (total)
ST 20 mg/m® (total)
TWA 5 mg/m® (resp)
OSHA PEL: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Physical Description: Colorless or white, crystalline solid with a mild, sweet odor.

Measurement Methods
(see Table 1):
None available

Chemical & Physical Properties: Personal Protection/Sanitation Respirator Recommendations
MW: 230.9 (see Table 2): (see Tables 3 and 4):
BP: ? Skin: Prevent skin contact Not available.

Sol: Insoluble Eyes: Prevent eye contact

FLP: ? Wash skin: When contam

IP: ? Remove: When wet or contam

Sp.Gr: ? Change: Daily

VP(73°F): 0.003 mmHg

MLT: 145°F

UEL: ?

LEL: ?

Combustible Solid [Explosive]

Incompatibilities and Reactivities: Aluminum, magnesium
[Note: Emits oxides of nitrogen and chloride ion when heated to decomposition.]

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: No adverse effects noted in ingestion studies with animals. |Skin: Soap wash immed
TO: Eyes, skin Breath: Resp support

Swallow: Medical attention immed
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Chlorpyrifos

Conversion:

Formula: CAS#:

CoH41CIsNOsPS

2921-88-2

RTECS#:
TF6300000

IDLH:
N.D.

DOT: 2783 152

Synonyms/Trade Names: Chlorpyrifos-ethyl; O,0-Diethyl O-3,5,6-trichloro-2-pyridyl

phosphorothioate; Dursban®

Exposure Limits:
NIOSH REL: TWA 0.2 mg/m®
ST 0.6 mg/m?® [skin]

OSHA PELft: none

Measurement Methods
(see Table 1):

NIOSH 5600 OSHA 62

Physical Description: Colorless to white, crystalline solid with a mild, mercaptan-like odor. [pesticide]
[Note: Commercial formulations may be combined with combustible liquids.]

Chemical & Physical Properties:
MW: 350.6

BP: 320°F (Decomposes)
Sol: 0.0002%

FLP: ?

IP:?

Sp.Gr: 1.40 (Liquid at 110°F)
VP: 0.00002 mmHg

MLT: 108°F

UEL: ?

LEL: ?

Combustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Strong acids, caustics, amines
[Note: Corrosive to copper & brass.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Wheez, lar spasms, salv; bluish lips, skin; miosis, blurred

vision; nau, vomit, abdom cramps, diarr
TO: Resp sys, CNS, PNS, plasma chol

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Chromic acid and chromates

Conversion:

CASH#:
1333-82-0 (Cr0,)

Formula:
CrO; (acid)

RTECS#:
GB6650000 (CrO3)

IDLH: Ca [15 mg/m®
{as Cr(VI)}]

DOT: 1755 154 (acid solution); 1463 141 (acid, solid)

Synonyms/Trade Names: Chromic acid (CrO;): Chromic anhydride, Chromic oxide, Chromium(VI) oxide (1:3),
Chromium trioxide. Synonyms of chromates (i.e., chromium(VI) compounds) such as zinc chromate vary

depending upon the specific compound.

Exposure Limits:

NIOSH REL (as Cr): Ca
TWA 0.001 mg/m®
See Appendix A
See Appendix C

OSHA PEL (as CrO;): C 0.1 mg/m® See Appendix C

Measurement Methods
(see Table 1):

NIOSH 7600, 7604, 7605
OSHA ID103, ID215, W4001

Physical Description: CrO;: Dark-red, odorless flakes or powder.
[Note: Often used in an aqueous solution (H,CrO,).]

Chemical & Physical Properties:
MW: 100.0

BP: 482°F (Decomposes)

Sol: 63%

FLP: NA

IP: NA

Sp.Gr: 2.70 (CrO;)

VP: Very low

MLT: 387°F (Decomposes)

UEL: NA

LEL: NA

CrOj3: Noncombustible Solid, but will
accelerate the burning of combustible
materials.

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Combustible, organic, or other
readily oxidizable materials (paper, wood, sulfur, aluminum, plastics, etc.);

corrosive to metals

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit resp sys; nasal septum perf; liver, kidney damage; leucyt,
leupen, eosin; eye inj, conj; skin ulcer, sens derm; [carc]
TO: Blood, resp sys, liver, kidneys, eyes, skin [lung cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap flush immed

Breath: Resp support

Swallow: Medical attention immed
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Formula: CAS#: RTECS#: IDLH:
250 mg/m? [as Cr(ll)]

Chromium(ll) compounds (as Cr)

Conversion: DOT:

Synonyms/Trade Names: Synonyms vary depending upon the specific Chromium(ll) compound.
[Note: Chromium(ll) compounds include soluble chromous salts.]

Exposure Limits: Measurement Methods
NIOSH REL: TWA 0.5 mg/m® (see Table 1):
See Appendix C NIOSH 7024, 7300, 7301, 7303, 9102
OSHA PEL: TWA 0.5 mg/m® OSHA ID121, ID125G
See Appendix C
Physical Description: Appearance and odor vary depending upon the specific compound.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
Properties vary depending |Skin: Prevent skin contact NIOSH/OSHA
upon the specific Eyes: Prevent eye contact 2.5 mg/m*: Qm*
compound. Wash skin: When contam 5 mg/m®: 95XQ*/Sa*
Remove: When wet or contam 12.5 mg/m*: Sa:Cf*/PaprHie*
Change: N.R. 25 mg/m®: 100F/PaprTHie*/ScbaF/SaF
250 mg/m*: SaF:Pd,Pp
§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Varies

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes; sens derm Skin: Water flush prompt
TO: Eyes, skin Breath: Resp support

Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
25 mg/m® [as Cr(lll)]

Chromium(lll) compounds (as Cr)

Conversion: DOT:

Synonyms/Trade Names: Synonyms vary depending upon the specific Chromium(lll) compound.
[Note: Chromium(lll) compounds include soluble chromic salts.]

Exposure Limits: Measurement Methods
NIOSH REL: TWA 0.5 mg/m® (see Table 1):
See Appendix C NIOSH 7024, 7300, 7301, 7303, 9102
OSHA PEL: TWA 0.5 mg/m® OSHA ID121, ID125G
See Appendix C
Physical Description: Appearance and odor vary depending upon the specific compound.
Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):
Properties vary depending Skin: Prevent skin contact NIOSH/OSHA
upon the specific compound. |Eyes: Prevent eye contact 2.5 mg/m® Qm*
Wash skin: When contam 5 mg/m®: 95XQ*/Sa*
Remove: When wet or contam 12.5 mg/m*: Sa:Cf*/PaprHie*
Change: N.R. 25 mg/m®: 100F/PaprTHie*/ScbaF/SaF
§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Varies

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed
SY: Irrit eyes; sens derm Skin: Water flush prompt
TO: Eyes, skin Breath: Resp support

Swallow: Medical attention immed
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Chromium metal

Conversion:

CAS#:
7440-47-3

RTECS#:
GB4200000

IDLH:
250 mg/m® (as Cr)

Synonyms/Trade Names: Chrome, Chromium

Exposure Limits:
NIOSH REL: TWA 0.5 mg/m®
See Appendix C
OSHA PEL*: TWA 1 mg/m®
See Appendix C
[*Note: The PEL also ap

plies to insoluble chromium salts.]

Measurement Methods

(see Table 1):

NIOSH 7024, 7300, 7301,
7303, 9102

OSHA ID121, ID125G

Physical Description: Blue-white to steel-gray, lustrous, brittle, hard, odorless solid.

Chemical & Physical Properties:
MW: 52.0

BP: 4788°F

Sol: Insoluble

FLLP: NA

IP: NA

Sp.Gr: 7.14

VP: 0 mmHg (approx)

MLT: 3452°F

UEL: NA

LEL: NA

Noncombustible Solid in bulk form,

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

2.5 mg/m® Qm*

5 mg/m®: 95XQ*/Sa*

12.5 mg/m*: Sa:Cf*/PaprHie*

25 mg/m®: 100F/PaprTHie*/
ScbaF/SaF

250 mg/m®: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

but finely divided dust burns
rapidly if heated in a flame.

Incompatibilities and Reactivities: Strong oxidizers (such as hydrogen

peroxide), alkalis

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, skin; lung fib (histologic)

TO: Eyes, skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed

Chromyl chloride

Conversion:

Formula: CAS#:

Cr(OCl),

14977-61-8

RTECS#:
GB5775000

IDLH:
Ca[N.D]

DOT: 1758 137

Synonyms/Trade Names: Chlorochromic anhydride, Chromic oxychloride, Chromium chloride oxide,
Chromium dichloride dioxide, Chromium dioxide dichloride, Chromium dioxychloride, Chromium oxychloride,

Dichlorodioxochromium

Exposure Limits:

NIOSH REL: Ca
0.001 mg Cr(VI)/m*
See Appendix A, See Ap

OSHA PEL: none

pendix C

Measurement Methods
(see Table 1):
None available

Physical Description: Deep-red liquid with a musty, burning, acrid odor. [Note: Fumes in moist air.]

Chemical & Physical Properties:
MW: 154.9

BP: 243°F

Sol: Reacts

FLP: NA

IP: 12.60 eV

Sp.Gr(77°F): 1.91

VP: 20 mmHg

FRZ: -142°F

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: N.R.
Provide: Eyewash

Quick drench

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv/ScbaE

UEL: NA

LEL: NA

Noncombustible Liquid, but a
powerful oxidizer.

Incompatibilities and Reactivities: Water, combustible substances, halides,
phosphorus, turpentine [Note: Reacts violently in water; forms chromic acid,
chromic chloride, hydrochloric acid & chlorine. Corrodes common metals.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, upper resp sys; eye, skin burns [carc]

TO: Eyes, skin, resp sys [lung cancer]

First Aid (see Table 6):

Eye: Irr immed

Skin: Water flush immed

Breath: Resp support

Swallow: Medical attention immed
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Formula: CAS#:
C;H,CI,LNO 2971-90-6

RTECS#: IDLH:
Uu7711500 |N.D.

Conversion: DOT:

Synonyms/Trade Names: Coyden®; 3,5-Dichloro-2,6-dimethyl-4-pyridinol

Exposure Limits:

NIOSH REL: TWA 10 mg/m? (total)
ST 20 mg/m® (total)
TWA 5 mg/m® (resp)

OSHA PEL: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Measurement Methods
(see Table 1):
NIOSH 0500, 0600

Physical Description: White to light-brown, crystalline solid.

Chemical & Physical Properties: Personal Protection/Sanitation
MW: 192.1 (see Table 2):
BP: ? Skin: N.R.

Sol: Insoluble Eyes: N.R.

FLP: NA Wash skin: N.R.
IP:? Remove: N.R.
Sp.Gr: ? Change: N.R.
VP: ?

MLT: >608°F

UEL: NA

LEL: NA

Noncombustible Solid, but dust may

explode in cloud form.

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Con Eye: Irr immed
SY: Irrit eyes, skin, nose, throat; cough Skin: Soap wash
TO: Eyes, skin, resp sys Breath: Fresh air

Formula: CAS#:

RTECS#: IDLH:
GF8281000 |N.D.

Conversion: DOT: 1361 133

Synonyms/Trade Names: Anthracite coal dust, Bituminous coal dust, Lignite coal dust

Exposure Limits:

NIOSH REL: See Appendix D

OSHA PELt: TWA 2.4 mg/m® [respirable, <5% SiO,]
TWA (10 mg/m®)/(%SiO, + 2) [respirable, = 5% SiOj]
See Appendix C (Mineral Dusts)

Measurement Methods
(see Table 1):
NIOSH 0600, 7500

Physical Description: Dark-brown to black solid dispersed in air.

Chemical & Physical Properties: Personal Protection/Sanitation
Properties vary depending upon the (see Table 2):
specific coal type. Skin: N.R.
Eyes: N.R.
Combustible Solid; slightly explosive Wash skin: N.R.
when exposed to flame. Remove: N.R.
Change: N.R.

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: None reported

SY: Chronic bron, decr pulm func, emphy
TO: Resp sys

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):
ER: Inh Breath: Fresh air
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Coal tar pitch volatiles

Conversion:

Formula: CAS#:

65996-93-2

RTECS#:
GF8655000

IDLH:
Ca [80 mg/m®]

DOT: 2713 153 (acridine)

Synonyms/Trade Names: Synonyms vary depending upon the specific compound (e.g., pyrene, phenanthrene,
acridine, chrysene, anthracene & benzo(a)pyrene).
[Note: NIOSH considers coal tar, coal tar pitch, and creosote to be coal tar products.]

Exposure Limits:
NIOSH REL: Ca

TWA 0.1 mg/m® (cyclohexane-extractable fraction)

See Appendix A
See Appendix C

OSHA PEL: TWA 0.2 mg/m® (benzene-soluble fraction) [1910.1002]

See Appendix C

Measurement Methods
(see Table 1):
OSHA 58

Physical Description: Black or dark-brown amorphous residue.

Chemical & Physical
Properties:

Properties vary depending upon
the specific compound.
Combustible Solids

Personal Protection/Sanitation
(see Table 2):

Skin:
Eyes: Prevent eye contact
Wash skin: Daily
Remove: N.R.

Change: Daily

Prevent skin contact

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

Incompatibilities and Reactivities: Strong oxidizers

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con
SY: Derm, bron, [carc]

TO: Resp sys, skin, bladder, kidneys [lung, kidney & skin cancer]

First Aid (see Table 6):
Eye: Irr immed

Skin:
Breath: Resp support

Swallow: Medical attention immed

Soap wash immed

Cobalt carbonyl (as Co)

Conversion:

CAS#:

10210-68-1

RTECS#:
GG0300000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: di-mu-Carbonylhexacarbonyldicobalt, Cobalt octacarbonyl, Cobalt tetracarbonyl dimer,
Dicobalt carbonyl, Dicobalt Octacarbonyl, Octacarbonyldicobalt

Exposure Limits:
NIOSH REL: TWA 0.1 mg/m®
OSHA PELft: none

Measurement Methods
(see Table 1):
None available

Physical Description: Orange to dark-brown, crystalline solid.

[Note: The pure substance is white.]

Chemical & Physical Properties:
MW: 341.9

BP: 126°F (Decomposes)

Sol: Insoluble

FL.LP: NA

IP: ?

Sp.Gr: 1.87

VP: 0.7 mmHg

MLT: 124°F

UEL: NA

LEL: NA

Noncombustible Solid, but flammable
carbon monoxide is emitted during
decomposition.

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Air

[Note: Decomposes on exposure to air or heat; stable in atmosphere of hydrogen & carbon monoxide.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Abs, Ing, Con

SY: Irrit eyes, skin, muc memb; cough, decr pulm func, wheez,
dysp; in animals: liver, kidney inj, pulm edema

TO: Eyes, skin, resp sys, blood, CNS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed
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Cobalt hydrocarbonyl (as Co)

Conversion:

CAS#:
16842-03-8

Formula:
HCo(CO),

RTECS#:
GG0900000

IDLH:
N.D.

DOT:

Synonyms/Trade Names: Hydrocobalt tetracarbonyl, Tetracarbonylhydridocobalt, Tetracarbonylhydrocobalt

Exposure Limits:
NIOSH REL: TWA 0.1 mg/m®
OSHA PELt: none

Measurement Methods
(see Table 1):
None available

Physical Description: Gas with an offensive odor.

Chemical & Physical Properties:
MW: 172.0

BP: ?

Sol: 0.05%
FL.P: NA (Gas)
IP: ?

RGasD: 5.93
VP: >1 atm
FRZ: -15°F
UEL: ?

LEL: ?
Flammable Gas

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations
(see Tables 3 and 4):
Not available.

Incompatibilities and Reactivities: Air

[Note: Unstable gas that decomposes rapidly in air at room temperature to cobalt carbonyl & hydrogen.]

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con

SY: In animals: irrit resp sys; dysp, cough, decr pulm func, pulm edema

TO: Eyes, skin, resp sys

First Aid (see Table 6):
Eye: Irr immed

Skin: Soap wash
Breath: Resp support

Cobalt metal dust and fume (as Co)

Conversion:

CAS#:
7440-48-4

Formula:
Co

RTECS#:
GF8750000

IDLH:
20 mg/m’ (as Co)

DOT:

Synonyms/Trade Names: Cobalt metal dust, Cobalt metal fume

Exposure Limits:
NIOSH REL: TWA 0.05 mg/m®

Measurement Methods
(see Table 1):

OSHA PELt}: TWA 0.1 mg/m®

NIOSH 7027, 7300, 7301, 7303, 9102

Physical Description: Odorless, silver-gray to black solid.

OSHA ID121, ID125G, ID213

Chemical & Physical
Properties:

MW: 58.9

BP: 5612°F

Sol: Insoluble

FLP: NA

IP: NA

Sp.Gr: 8.92

VP: 0 mmHg (approx)

MLT: 2719°F

UEL: NA

LEL: NA

Noncombustible Solid in bulk
form, but finely divided dust
will burn at high temperatures.

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: N.R.

Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

0.25 mg/m*: Qm

0.5 mg/m®: 95XQ*/Sa*

1.25 mg/m®: Sa:Cf*/PaprHie*

2.5 mg/m®: 100F/ScbaF/SaF

20 mg/m®: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Strong oxidizers, ammonium nit

rate

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Cough, dysp, wheez, decr pulm func; low-wgt; derm; diffuse
nodular fib; resp hypersensitivity, asthma

TO: Skin, resp sys

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash

Breath: Resp support

Swallow: Medical attention immed
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Coke oven emissions

Conversion:

Formula:

CAS#:

RTECS#:
GHO0346000

IDLH:
Ca[N.D]

DOT:

Synonyms/Trade Names: Synonyms vary depending upon the specific constituent.

Exposure Limits:
NIOSH REL: Ca

See Appendix A
See Appendix C

OSHA PEL: [1910.1029] TWA 0.150 mg/m® (benzene-soluble fraction)

TWA 0.2 mg/m® (benzene-soluble fraction)

Measurement Methods
(see Table 1):
OSHA 58

Physical Description: Emissions released during the carbonization of bituminous coal
for the production of coke. [Note: See Appendix C for more information.]

Chemical & Physical
Properties:

Properties vary depending upon
the constituent.

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: Daily

Remove: N.R.

Change: Daily

Respirator Recommendations
(see Tables 3 and 4):

NIOSH

¥: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: GmFOv100/ScbaE

See Appendix E (page 351)

Incompatibilities and Reactivities: None reported

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Con

SY: Irrit eyes, resp sys; cough, dysp, wheez; [carc]
TO: Skin, resp sys, urinary sys [skin, lung, kidney & bladder cancer]

First Aid (see Table 6):
Eye: Irr immed
Breath: Resp support

Copper (dusts and mists, as Cu) ¥

Conversion:

Formula:

CAS#:
7440-50-8

RTECS#:
GL5325000

IDLH:
100 mg/m® (as Cu)

DOT:

Synonyms/Trade Names: Copper metal dusts, Copper metal fumes

Exposure Limits:
NIOSH REL*: TWA 1 mg/m®
OSHA PEL*: TWA 1 mg/m®

[*Note: The REL and PEL also apply to other copper compounds (as Cu) except

copper fume.]

Measurement Methods

(see Table 1):

NIOSH 7029, 7300, 7301,
7303, 9102

OSHA ID121, ID125G

Physical Description: Reddish, lustrous, malleable, odorless solid.

Chemical & Physical
Properties:

MW: 63.5

BP: 4703°F

Sol: Insoluble

FLP: NA

IP: NA

Sp.Gr: 8.94

VP: 0 mmHg (approx)

MLT: 1981°F

UEL: NA

LEL: NA

Noncombustible Solid in bulk
form, but powdered form may
ignite.

Personal Protection/Sanitation
(see Table 2):

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

5 mg/m® Qm*

10 mg/m*: 95XQ*/Sa*

25 mg/m®: Sa:Cf*/PaprHie*

50 mg/m*: 100F/PaprTHie*/ScbaF/SaF
100 mg/m®: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
Escape: 100F/ScbaE

Incompatibilities and Reactivities: Oxidizers, alkalis, sodium azide, acetylene

Exposure Routes, Symptoms, Target Organs (see Table 5):

ER: Inh, Ing, Con

SY: Irrit eyes, nose, pharynx; nasal septum perf; metallic taste; derm;

in animals: lung, liver, kidney damage; anemia

TO: Eyes, skin, resp sys, liver, kidneys (incr risk with Wilson's disease)

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash prompt

Breath: Resp support

Swallow: Medical attention immed
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CAS#:
1317-38-0 (CuO)

RTECS#:
GL7900000 (CuO)

IDLH:
100 mg/m® (as Cu)

Copper fume (as Cu) 23375'5:

Conversion:

[poT:

Synonyms/Trade Names: Cu: Copper fume CuO: Black copper oxide fume, Copper monoxide fume,
Copper(ll) oxide fume, Cupric oxide fume
[Note: Also see specific listing for Copper (dusts and mists).]

Exposure Limits:
NIOSH REL: TWA 0.1 mg/m®
OSHA PEL: TWA 0.1 mg/m®

Measurement Methods
(see Table 1):
NIOSH 7029, 7300, 7301, 7303

copper alloys.]

Physical Description: Finely divided black particulate dispersed in air.
[Note: Exposure may occur in copper & brass plants and during the welding of

OSHA ID121, ID125G, D206

Chemical & Physical Properties:
MW: 79.5

BP: Decomposes

Sol: Insoluble

FL.LP: NA

IP: NA

Sp.Gr: 6.4 (CuO)

VP: 0 mmHg (approx)

MLT: 1879°F (Decomposes)
UEL: NA

LEL: NA

CuO: Noncombustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH/OSHA

1 mg/m®: 95XQ/Sa

2.5 mg/m®: Sa:Cf/PaprHie

5 mg/m®: 100F/SaT:Cf/PaprTHie/
ScbaF/SaF

100 mg/m®: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

Incompatibilities and Reactivities: CuO: Acetylene, zirconium
[Note: See Copper (dusts and mists) for properties of Copper metal.]

ER: Inh, Con

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, upper resp sys; metal fume fever: chills, musc ache, nau, fever,
dry throat, cough, lass; metallic or sweet taste; discoloration skin, hair
TO: Eyes, skin, resp sys (incr risk with Wilson's disease)

First Aid (see Table 6):
Breath: Resp support

Cotton dust (raw)

Conversion:

Formula: CAS#:

RTECS#:
GN2275000

IDLH:
100 mg/m®

DOT: 1365 133 (cotton)

Synonyms/Trade Names: Raw cotton dust

Exposure Limits:

NIOSH REL: TWA <0.200 mg/m®
See Appendix C

OSHA PEL: [Z-1-A & 1910.1043]
See Appendix C

Measurement Methods
(see Table 1):
OSHA [1910.1043]

Physical Description: Colorless, odorless solid.

Chemical & Physical Properties:
MW: ?

BP: Decomposes
Sol: Insoluble

FLP: NA

IP: NA

Sp.Gr: ?

VP: 0 mmHg (approx)
MLT: Decomposes
UEL: NA

LEL: NA
Combustible Solid

Personal Protection/Sanitation
(see Table 2):

Skin: N.R.

Eyes: N.R.

Wash skin: N.R.

Remove: N.R.

Change: N.R.

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

1 mg/m®: Qm

2 mg/m®: 95XQ/Sa

5 mg/m®: Sa:Cf/PaprHie

10 mg/m®: 100F/SaT:Cf/PaprTHie/
ScbaF/SaF

100 mg/m®: Sa:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: 100F/ScbaE

See Appendix E (page 351)

Incompatibilities and Reactivities: Strong oxidizers

ER: Inh

TO: CVS, resp sys

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Byssinosis: chest tight, cough, wheez, dysp; decr FEV; bron;
mal; fever, chills, upper resp symptoms after initial exposure

First Aid (see Table 6):
Breath: Fresh air
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Formula: CAS#: RTECS#: IDLH:
CgH,Cl,O0CH,CH,0SO;Na |136-78-7 KK4900000  [500 mg/m®

Crag® herbicide

Conversion: DOT:

Synonyms/Trade Names: Crag® herbicide No. 1; 2-(2,4-Dichlorophenoxy)ethyl sodium sulfate; Sesone

Exposure Limits: Measurement Methods
NIOSH REL: TWA 10 mg/m® (total) (see Table 1):

TWA 5 mg/m? (resp) NIOSH S356 (l1-5)
OSHA PELt: TWA 15 mg/m® (total)
TWA 5 mg/m® (resp)

Physical Description: Colorless to white crystalline, odorless solid. [herbicide]

Chemical & Physical Personal Protection/Sanitation Respirator Recommendations
Properties: (see Table 2): (see Tables 3 and 4):

MW: 309.1 Skin: Prevent skin contact NIOSH

BP: Decomposes Eyes: Prevent eye contact 50 mg/m*: Qm

Sol(77°F): 26% Wash skin: When contam 100 mg/m®: 95XQ/Sa

FI.P: NA Remove: When wet or contam 250 mg/m*: Sa:Cf/PaprHie

IP: ? Change: Daily 500 mg/m*: 100F/PaprTHie*/SaT:Cf*/
Sp.Gr: 1.70 ScbaF/SaF

VP: 0.1 mmHg §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
MLT: 473°F (Decomposes) Escape: 100F/ScbaE

UEL: NA

LEL: NA

Noncombustible Solid

Incompatibilities and Reactivities: Strong oxidizers, acids

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin; liver, kidney damage; in animals: CNS Skin: Water wash prompt

effects, convuls Breath: Resp support

TO: Eyes, skin, CNS, liver, kidneys Swallow: Medical attention immed

Formula: CAS#: RTECS#: IDLH:
CH;3CeH,OH 108-39-4 G06125000 |250 ppm

Conversion: 1 ppm = 4.43 mg/m® DOT: 2076 153

Synonyms/Trade Names: meta-Cresol, 3-Cresol, m-Cresylic acid, 1-Hydroxy-3-methylbenzene,
3-Hydroxytoluene, 3-Methyl phenol

Exposure Limits: Measurement Methods
NIOSH REL: TWA 2.3 ppm (10 mg/m®) (see Table 1):

OSHA PEL: TWA 5 ppm (22 mg/m®) [skin] NIOSH 2546

Physical Description: Colorless to yellowish liquid with a sweet, tarry odor. OSHA 32

[Note: A solid below 54°F.]

Chemical & Physical Properties: |Personal Protection/Sanitation Respirator Recommendations
MW: 108.2 (see Table 2): (see Tables 3 and 4):

BP: 397°F Skin: Prevent skin contact NIOSH

Sol: 2% Eyes: Prevent eye contact 23 ppm: CcrOv95/Sa

FI.P: 187°F Wash skin: When contam 57.5 ppm: Sa:Cf/PaprOvHie

IP: 8.98 eV Remove: When wet or contam 115 ppm: CcrFOv100/GmFOv100/
Sp.Gr: 1.03 Change: Daily PaprTOvHie*/SaT:Cf*/
VP(77°F): 0.14 mmHg Provide: Eyewash ScbaF/SaF

FRZ: 54°F Quick drench 250 ppm: SaF:Pd,Pp

UEL: ? §: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba
LEL(300°F): 1.1% Escape: GmFOv100/ScbaE

Class IlIA Combustible Liquid

Incompatibilities and Reactivities: Strong oxidizers, acids

Exposure Routes, Symptoms, Target Organs (see Table 5): |First Aid (see Table 6):

ER: Inh, Abs, Ing, Con Eye: Irr immed

SY: Irrit eyes, skin, muc memb; CNS effects: conf, depres, resp |Skin: Soap wash immed

fail; dysp, irreg rapid resp, weak pulse; eye, skin burns; derm; Breath: Resp support

lung, liver, kidney, pancreas damage Swallow: Medical attention immed
TO: Eyes, skin, resp sys, CNS, liver, kidneys, pancreas, CVS
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Conversion: 1 ppm = 4.43 mg/m®

Formula:
CH;3CeH,OH

CAS#:
95-48-7

RTECS#:
G06300000

IDLH:
250 ppm

DOT: 2076 153

2-Methyl phenol

Synonyms/Trade Names: ortho-Cresol, 2-Cresol, o-Cresylic acid, 1-Hydroxy-2-methylbenzene, 2-Hydroxytoluene,

Exposure Limits:

NIOSH REL: TWA 2.3 ppm (10 mg/m?)
OSHA PEL: TWA 5 ppm (22 mg/m®) [skin]

Measurement Methods
(see Table 1):
NIOSH 2546

[Note: A liquid above 88°F.]

Physical Description: White crystals with a sweet, tarry odor.

OSHA 32

Chemical & Physical Properties:
MW: 108.2

BP: 376°F

Sol: 2%

FI.P: 178°F

IP: 8.93 eV

Sp.Gr: 1.05

VP(77°F): 0.29 mmHg

MLT: 88°F

UEL: ?

LEL(300°F): 1.4%
Combustible Solid

Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

23 ppm: CcrOv95/Sa

57.5 ppm: Sa:Cf/PaprOvHie

115 ppm: CcrFOv100/GmFOv100/
PaprTOvHie*/SaT:Cf*/
ScbaF/SaF

250 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv100/ScbakE

Incompatibilities and Reactivities: Strong oxidizers, acids

ER: Inh, Abs, Ing, Con

kidney, pancreas damage

Exposure Routes, Symptoms, Target Organs (see Table 5):

SY: Irrit eyes, skin, muc memb; CNS effects: conf, depres, resp fail;
dysp, irreg rapid resp, weak pulse; eye, skin burns; derm; lung, liver,

TO: Eyes, skin, resp sys, CNS, liver, kidneys, pancreas, CVS

First Aid (see Table 6):

Eye: Irr immed

Skin: Soap wash immed

Breath: Resp support

Swallow: Medical attention immed

Conversion: 1 ppm = 4.43 mg/m®

Formula:
CH;3CeH,OH

CAS#:
106-44-5

RTECS#:
G06475000

IDLH:
250 ppm

DOT: 2076 153

4-Methyl phenol

Synonyms/Trade Names: para-Cresol, 4-Cresol, p-Cresylic acid, 1-Hydroxy-4-methylbenzene, 4-Hydroxytoluene,

Exposure Limits:

NIOSH REL: TWA 2.3 ppm (10 mg/m®)
OSHA PEL: TWA 5 ppm (22 mg/m®) [skin]

Measurement Methods
(see Table 1):
NIOSH 2546

[Note: A liquid above 95°F.]

Physical Description: Crystalline solid with a sweet, tarry odor.

OSHA 32

Chemical & Physical Properties:
MW: 108.2

BP: 396°F

Sol: 2%

FLP: 187°F

IP: 8.97 eV

Sp.Gr: 1.04

VP(77°F): 0.11 mmHg

MLT: 95°F

UEL: ?

LEL(300°F): 1.1%
Combustible Solid

Class IlIA Combustible Liquid

Personal Protection/Sanitation
(see Table 2):
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contam
Remove: When wet or contam
Change: Daily
Provide: Eyewash

Quick drench

Respirator Recommendations

(see Tables 3 and 4):

NIOSH

23 ppm: CcrOv95/Sa

57.5 ppm: Sa:Cf/PaprOvHie

115 ppm: CcrFOv100/GmFOv100/
PaprTOvHie*/SaT:Cf*/
ScbaF/SaF

250 ppm: SaF:Pd,Pp

§: ScbaF:Pd,Pp/SaF:Pd,Pp:AScba

Escape: GmFOv100/ScbaE

Incomp