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CERTIFICATION

I, Jennifer Lewis, PG, certify that | am currently a Qualified Environmental Professional as defined in 6 NYCRR

Part 375 and that this Remedial Investigation Work Plan was prepared in accordance with all applicable statutes
and regulations and in substantial conformance with the DER Technical Guidance for Site Investigation and

Remediation (DER-10).

| certify that all information and statements in this certification are true. | understand that a false statement

made herein is punishable as Class “A” misdemeanor, pursuant to Section 210.45 of the Penal Law.

Signature Date

It is a violation of Article 145 of New York State Education Law for any person to alter this document in any way
without the express written verification of adoption by any New York State licensed engineer in accordance with

Section 7209(2), Article 145, New York State Education Law.
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1.0 INTRODUCTION
P.W. Grosser Consulting, Inc. (PWGC) has prepared the following Subsurface Investigation Work Plan (SIWP) on

behalf of 223-20 Braddock Avenue Corp. to outline procedures and a scope of work intended to investigate the
presence of soil vapor contamination, as well as conduct sieve analyses of on-site soils to be used for the design

of a potential soil vapor mitigation system at the Site.
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2.0 SITE DESCRIPTION AND HISTORY

2.1 Site Description

The Site is located at 223-20 Braddock Avenue in the Queens Village section of Queens, New York and is
identified as Block 10757 and Lot 32 on the New York City Tax Map. The Site is approximately 2,400-square feet
and is bounded by Braddock Avenue to the north, 91% Road to the south, Moline Street to the east, and
residential properties to the west. Currently, the Site is an auto body repair shop improved with a 1,204 square
foot slab on grade building and an asphalt parking lot with a sheet metal awning extending from the building

over the parking lot.

A Vicinity Map is included as Figure 1. A Site Plan is included as Figure 2.
2.2 Site History

The following is a recent history of events and activities associated with the Site:

e On August 5, 2016, Island Pump and Tank (IPT) personnel were on-site to remove an underground
storage tank (UST). The UST system closure activities included the removal of one 285-gallon fiberglass
waste oil UST. Following the removal of the former UST, observed petroleum impacts were present
within the soil at the bottom of the excavation. Elevated PID readings, greater than 500 parts per million
(ppm), were also encountered within the base of the excavation. At this time, IPT notified the New York
State Department of Environmental Conservation (NYSDEC) Spills Hotline; Spill Number 16-04577 and
Spill Case Manager, Mr. Hiralkumar Patel, were assigned to the site. Due to the observed petroleum
impacts and elevated PID readings, soils were excavated from the base of the former UST excavation to
the extent feasible. Excavation activities ensued until the structural integrity of the surrounding building
and sidewalk were threatened and deemed unsafe to continue. IPT collected a total of five soil samples
ranging from 5.5-6 feet below ground surface (bgs) on the sidewalls and to 10 feet bgs on the bottom of
the excavation. Several volatile organic compounds (VOCs) were detected which included petroleum
related compounds and tetrachloroethylene (PCE) which contained the highest detection at 360,000
pg/kg in the eastern sidewall sample. Elevated concentrations of PCE were also detected in the north

sidewall and bottom samples. The western sidewall sample contained a concentration of PCE of only

2.6 ug/kg.
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e In March 2018, IPT conducted a subsurface investigation at the Site which included the collection of
eight soil samples from four soil borings along the eastern portion of the site, around the former UST
location, and within the former UST excavation. The 15 to 20 feet bgs sample collected from within the
excavation contained the highest concentration of VOCs, including PCE at 72,000 pg/kg. The deeper

sample collected from 35 to 40 feet bgs was non-detect.

23 Site Geology/Hydrogeology

Regionally, groundwater flows north-northwest toward Little Neck Bay. The depth to groundwater beneath the

site is estimated at 48 feet bgs. The approximate ground surface elevation is about 90 feet above mean sea level.
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3.0 OBJECTIVES, SCOPE AND RATIONALE
The primary objectives of the work detailed in this plan will be to collect the information and field data necessary
to address data gaps pertaining to on-site issues. The Scope of Work includes the following tasks:

1. Soil vapor sampling

2. Soil characterization for sieve analysis
3.1 Soil Vapor Sampling

A total of four soil vapor samples will be collected from the proposed locations on the Sampling Location Map
(Figure 3). Samples will be collected in accordance with the Final Guidance for Evaluating Soil Vapor Intrusion in
the State of New York (NYSDOH, October 2006). Conditions in the field may require adjustment of sampling

locations.

One of the samples will be collected within the building and will be installed as a sub-slab soil vapor sample. The
sub-slab vapor sample will be installed within 2 inches of the bottom of the concrete slab and will be installed
with a hammer drill or equivalent. The remaining soil vapor samples will be set at a depth of approximately 6 to
7 feet bgs to correspond to the estimated depth of the basement at the neighboring property to the west. The
vapor implants will be installed using a Geoprobe® direct-push drill rig (or equivalent). Sample points will be
constructed with a stainless-steel screen implant in the sampling zone with dedicated polyethylene tubing to
grade. The annulus around the vapor implant will be filled with inert material (clean sand or equivalent) and

sealed with bentonite grout.

One indoor air sample and one ambient air sample will also be collected. The ambient air sample will be placed
on the property within the asphalt paved parking area on the up-wind side. The indoor air sample will be placed
in the office of the auto repair shop. Both samples will be placed a minimum of 3 feet off of the floor. Anindoor

chemical inventory will be performed to identify possible contributors to the indoor air quality.

Samples will be collected in appropriately sized Summa canisters that have been certified clean by the laboratory
and samples will be analyzed for VOCs by using USEPA Method TO-15. Flow rate for both purging and sampling
will not exceed 0.2 L/min. After a minimum of 24 hours following soil vapor probe installation, one to three

implant volumes shall be purged prior to the collection of soil-gas samples. A sample log sheet will be maintained

CLIENT DRIVEN SOLUTIONS  pWerosSsErR.cOM BOHEMIA, NY 11716

LONG ISLAND « MANHATTAN ¢ ALBANY + SYRACUSE =« SEATTLE + SHELTON



CLIENT DRIVEN SOLUTIONS

summarizing sample identification, date and time of sample collection, sampling depth, identity of samplers,
sampling methods and devices, soil vapor purge volumes, volume of the soil vapor extracted, vacuum of
canisters before and after the samples are collected, apparent moisture content of the sampling zone, and chain

of custody protocols.

As part of the vapor intrusion evaluation, a tracer gas will be used in accordance with NYSDOH protocols to serve
as a quality assurance/quality control (QA/QC) device to verify the integrity of the soil vapor probe seal. A
container (box, plastic pail, etc.) will serve to keep the tracer gas in contact with the probe during testing. A
portable monitoring device will be used to analyze a sample of soil vapor for the tracer gas prior to sampling. If
the tracer sample results show a significant presence of the tracer, the probe seals will be adjusted to prevent
infiltration. Summa canisters will be connected to the sampling ports and run continuously for a duration of 8
hours. At the conclusion of the sampling round, tracer monitoring will be performed a second time to confirm

the integrity of the probe seals.
3.2 Soil Sampling

A potential remedial option for the soil vapor is the installation of a soil vapor extraction system. For design

purposes, soil samples will be collected for sieve analysis to determine the permeability of the subsurface soils.

PWGC will oversee the installation of three soil borings at the Site (Figure 4). Soil borings will be advanced to a
depth of 10 feet below grade using direct-push drilling methods. Soil will be collected continuously to the boring
termination depth with a macro-core sampler in 4- or 5-foot increments using disposable acetate sleeves. Each
sample will be screened for organic vapors with a photo-ionization detector (PID) and evaluated for visual and

olfactory indications of environmental impacts. Soil descriptions will be recorded in a field log.

A minimum of one soil sample will be collected from each boring to be submitted for sieve analysis; if significant
changes in soil characteristics are observed, additional samples may be collected. Sampling depths will vary

based on field inspections.
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Laboratory Analysis

Requirements for sample analysis are described below. Samples will be submitted to a NYSDOH ELAP certified

laboratory for analysis. Analytical methods, preservation, container requirements, and holding times are

summarized below:

ANALYTICAL METHODS
Analyte/ Container(s) Estimated
. Method/ (number, . Preparation Analytical Number of
Analyte Matrix . Preservation . . . .
SOoP size & type Holding Time | Holding Time Samples to
Group
per sample) be Collected
VOCs Air T0-15 2.7 Lcsa“nmma None 28 Days 6 months 4
Sieve Soil AsTM D-422 | 12 °Jzaf'ass None 6 Months 6 Months 3
3.4 Field Equipment Calibration

Equipment will be inspected and approved by the field hydrogeologist before being used. Equipment will be

calibrated to factory specifications,

if required. Monitoring equipment will be calibrated following

manufacturers’ recommended schedules. Daily field response checks and calibrations will be performed as

necessary (i.e. PID calibrations) following manufacturers’

calibrations will be documented in a designated field logbook.

3.5

Equipment Decontamination

standard operating procedures.

Equipment

In order to minimize the potential for cross-contamination, non-dedicated drilling and sampling equipment shall

be properly decontaminated prior to and between sampling/drilling locations.

3.5.1 Drilling Equipment

Drilling equipment shall be decontaminated prior to performance of the first boring/excavation and between all
subsequent borings/excavations. This shall include hand tools, casing, augers, drill rods, temporary well material
and other related tools and equipment. Water used during drilling and/or steam cleaning operations shall be

from a potable source.

PHONE: 631.589.6353 630 JOHNSON AVENUE, STE 7
PWGROSSER.COM BOHEMIA, NY 11716
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3.5.2 Sampling Equipment

Sampling equipment (i.e., trowels, knives, split-spoons, bowls, hand augers, etc.) will be decontaminated prior
to each use as follows:

e Laboratory-grade glassware detergent and tap water scrub to remove visual contamination

e Generous tap water rinse

e Distilled water rinse
3.5.3  Meters and Probes

All meters and probes that are used in the field (other than those used solely for air monitoring purposes, e.g.,
PID meters) will be decontaminated between uses as follows:

e laboratory-grade detergent and tap water solution wash

e Tap water rinse

e Distilled water rinse (triple rinse)
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4.0 QUALITY ASSURANCE PROJECT PLAN
The Quality Assurance Project Plan (QAPP) presents the objectives, functional activities, methods, and QA/QC
requirements associated with sample collection and laboratory analysis for characterization activities. The QAPP

follows requirements detailed in DER-10, Section 2. The QAPP has been included as Appendix A.
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SUBSURFACE INVESTIGATION REPORT PREPARATION
The Subsurface Investigation Report (SIR) will incorporate the methods and findings of the investigation activities
performed as outlined in this work plan. The report will identify specific contamination concentrations, delineate
the extent of contamination in soil vapor, evaluate potential exposure pathways, and provide conclusions and
recommendations for additional investigation and/or remedial action. Electronic copies of the Investigation

Report will be submitted to the NYSDEC.
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HEALTH AND SAFETY
Field operations will be performed in accordance with the health and safety requirements to be provided in the
site-specific Health and Safety Plan (HASP). The HASP is included as Appendix B. The HASP outlines the
requirements for training, medical surveillance, daily tailgate meetings, emergency response, and accident and

injury reporting.
Activity hazard analyses (AHAs) have been completed for identified work activities planned for the investigation.

The PWGC Field Team Leader will be responsible for implementing the HASP, completing the daily tailgate safety

meetings and performing necessary Industrial Hygiene (IH) monitoring as specified in the HASP.
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COMMUNITY AIR MONITORING PLAN
A site-specific Community Air Monitoring Plan (CAMP) has been prepared to provide measures for protection
for the downwind community from potential airborne contaminants as a direct result of the subsurface

investigation. The CAMP is included as Appendix C.

The Community Air Monitoring Plan will be implemented and executed in accordance with the New York State

Department of Health’s (NYSDOH) Generic Community Air Monitoring Plan.
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REFERENCES
NYSDEC, Division of Environmental Restoration, 6 NYCRR Part 375 Subpart 6, Remedial Program Soil Cleanup

Objectives.

NYSDEC, Division of Environmental Remediation, May 2012, Draft DER-10, Technical Guidance for Site

Investigation and Remediation.

NYSDOH, October 2006, Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York.
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FIGURES
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1.0 QUALITY ASSURANCE PROJECT PLAN
This Quality Assurance Project Plan (QAPP) presents the objectives, functional activities, methods, and QA/QC
requirements associated with sample collection and laboratory analysis for characterization activities at the 223-
20 Braddock Avenue, Queens Village, New York site. The QAPP follows requirements detailed in New York State

Department of Environmental Conservation (NYSDEC) DER-10, Section 2.
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2.0 PROJECT ORGANIZATION
The investigative efforts defined in the Subsurface Investigation Work Plan will be implemented by PWGC on
behalf of 223-20 Braddock Avenue Corp. The following identifies the responsibilities of various organizations
supporting the investigation:

e The NYSDEC Project Manager (Christopher Allan) will be responsible for reviewing and approving this
work plan, coordinating approval of requested modifications, and providing guidance on regulatory
requirements.

e The PWGC Program Manager (Kris Almskog and/or Paul Boyce) will provide technical expertise for
review of the project plans, reports, and ongoing field activities.

e The PWGC Quality Assurance Manager (Andrew Lockwood) will confirm the quality of work associated
with the project is in accordance with all project plans.

e PWGC Project Manager (Jennifer Lewis) will be responsible for the day-to-day project management, task
leadership, and project engineering support and for the planning and implementation of subsurface
investigation activities. The Project Manager is responsible for ensuring that the requirements of the
work plan are implemented. The Project Manager will also act as the Site Health and Safety Manager
(HSM).

e PWGC Field Team Leader (Chandler Precht or designee) will be responsible for sample collection,
oversight of subcontractor personnel, and coordination of daily field activities. The Field Team Leader
will act as the Site Health and Safety Officer ensuring implementation of the Site Health and Safety Plan.

e A NYSDOH Environmental Laboratory Accreditation Program (ELAP) certified laboratory (Alpha
Analytical Laboratories of Westborough, Massachusetts ELAP ID 11148 and 11627) will be contracted to
perform required analyses and reporting, including Analytical Services Protocol (ASP) Category B
Deliverables, which will allow for data validation.

e Anindependent third-party data validator (Laboratory Data Consultants of Carlsbad, California) will be
contracted to perform data validation and prepare a Data Usability Summary Report (DUSR) in
accordance with Section 3.7.

e Subcontractors will perform surveying, drilling, and/or sampling at the direction of the Field Team

Leader in accordance with this work plan.
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LABORATORY ANALYSIS
Requirements for sample analysis are described below. All samples will be submitted to a NYSDOH ELAP certified
laboratory (Alpha Analytical) for analysis. Analytical methods, preservation, container requirements, and holding

times are summarized below:

ANALYTICAL METHODS
Analyte/ Container(s) Estimated
. Method/ (number, . Preparation Analytical Number of
Analyte Matrix . Preservation . . . .
SOoP size & type Holding Time | Holding Time Samples to
Group
per sample) be Collected
VOCs Air TO-15 2.7 LCSaunmma None 28 Days 6 months 4
Sieve Soil AsTM D-422 | 12 °Jzaf'ass None 6 Months 6 Months 3
3.1 Soil Samples

Soil samples will be collected as described in the Subsurface Investigation Work Plan. Analysis will conform to
NYSDEC Analytical Services Protocol (ASP) Category B data deliverables, when necessary, in accordance with

NYSDEC DER-10, Appendix 2B, 1.0 (b), including calibration standards, surrogate recoveries, and chromatograms.

3.2 Soil Vapor Samples

Soil vapor samples will be collected as described in the Subsurface Investigation Work Plan. Analysis will conform
to NYSDEC Analytical Services Protocol (ASP) Category B data deliverables in accordance with NYSDEC DER-10,

Appendix 2B, 1.0 (b), including calibration standards, surrogate recoveries, and chromatograms.

33 Field/Laboratory Data Control Requirements

Quality Control (QC) procedures will be followed in the field and at the laboratory to facilitate that reliable data
are obtained. When performing field sampling, care shall be taken to prevent the cross-contamination of
sampling equipment, sample bottles, and other equipment that could compromise sample integrity. QC samples
will include the following:

e Ambient air sample — one per sampling day

34 Sample Identification

Each sample will be identified with a set of information relating individual sample characteristics. Required
information consists of Sample Designation, Depth, Date, Time, and Matrix. Examples of sample IDs are shown
PHONE: 631.589.6353 630 JOHNSON AVENUE, STE 7
PWGROSSER.COM BOHEMIA, NY 11716
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below.
e SV001 (permanent soil vapor point 001
e SS001 (temporary sub-slab vapor point 001)
e |A001 (indoor air sample 001)
e AA001 (ambient air quality sample 001)
e SIEVEOO1 (sieve sample 001)
Sample frequency, locations, depths, and nomenclature may change subject to field decisions and professional

judgment.
3.5 Chain-of-Custody, Sample Packaging and Shipment

Each day that samples are collected, a chain-of-custody/request for analysis form will be completed and
submitted to the laboratory with samples to be analyzed. A copy of the chain-of-custody will be retained by the
Project Manager. The chain-of-custody will include the project name, sampler’s signature, sample IDs, date and

time of sample collection, and analysis requested.

Samples will be packaged and shipped in a manner that maintains sample preservation requirements during
transport (i.e., ice to keep samples cool until receipt at the laboratory), ensures that sample holding times can

be achieved by the laboratory, and prevents samples from being tampered with.

If a commercial carrier ships samples, a bill of lading (waybill) will be used as documentation of sample custody.
Receipts for bills of lading and other documentation of shipment shall be maintained as part of the permanent
custody documentation. Commercial carriers are not required to sign the chain-of-custody as long as it is

enclosed in the shipping container and evidence tape (custody seal) remains in place on the shipping container.
3.6 Data Usability and Validation

The main purpose of the data is for use in defining the extent of contamination at the site, to aid in evaluation
of potential human health and ecological exposure assessments, and to support remedial action decisions. Based
upon this, data usability and validation will be performed as described below. Complete data packages will be
archived in the project files, and if deemed necessary additional validation can be performed using procedures

in the following sections.
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3.6.1 Data Usability and Validation Requirements
Data usability and validation are performed on analytical data sets, primarily to confirm that sampling and chain-
of-custody documentation are complete, sample IDs can be tied to specific sampling locations, samples were
analyzed within the required holding times, and analyses are reported in conformance with NYSDEC ASP,

Category B data deliverable requirements as applicable to the method utilized.

3.6.2 Data Usability and Validation Methods
A designee of the PWGC Project Manager will complete a data usability evaluation for the data collected during
the subsurface investigation and a data usability summary report (DUSR) will be prepared. The DUSR will be

prepared in accordance with NYSDEC DER-10, Appendix 2B.

Independent third-party data validation will be performed on 5% of the sample data or on one sample from each
sample delivery group (SDG), whichever is greater. Data validation will be performed by a qualified subcontractor

independent of the project.
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FIELD EQUIPMENT CALIBRATION
Equipment will be inspected and approved by the Field Team Leader before being used. Equipment will be
calibrated to factory specifications, if required. Monitoring equipment will be calibrated following manufacturers
recommended schedules. Daily field response checks and calibrations will be performed as necessary (i.e. PID
calibrations) following manufacturers standard operating procedures. Equipment calibrations will be

documented in a designated field logbook.
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5.0 EQUIPMENT DECONTAMINATION
In order to minimize the potential for cross-contamination, non-dedicated drilling and sampling equipment shall

be properly decontaminated prior to and between sampling/drilling locations.
5.1 General Procedures

Drilling equipment will be decontaminated in a designated area. Sampling equipment and probes will be
decontaminated in an area covered with plastic sheeting near the sampling location. Waste material generated
during decontamination activities will be containerized, stored and disposed of in accordance with the
procedures detailed in Section 5.9. Decontamination of sampling equipment shall be kept to a minimum, and
wherever possible, dedicated sampling equipment shall be used. Personnel directly involved in equipment

decontamination shall wear appropriate personal protective equipment (PPE).
5.2 Drilling Equipment

Drilling equipment shall be decontaminated prior to performance of the first boring/excavation and between all
subsequent borings/excavations. This shall include hand tools, casing, augers, drill rods, temporary well material
and other related tools and equipment. Water used during drilling and/or steam cleaning operations shall be

from a potable source.
5.3 Sampling Equipment

Sampling equipment (i.e., trowels, knives, split-spoons, bowls, hand augers, etc...) will be decontaminated prior
to each use as follows:

e laboratory-grade glassware detergent and tap water scrub to remove visual contamination

e Generous tap water rinse

e Distilled water rinse
5.4 Meters and Probes

All meters and probes that are used in the field (other than those used solely for air monitoring purposes, e.g.,
PID meters) will be decontaminated between uses as follows:

e laboratory-grade detergent and tap water solution wash

e Tap water rinse

e Distilled water rinse (triple rinse)
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FIELD DOCUMENTATION
Documentation will take place on either appropriate forms or in a dedicated site logbook. Permanent black or
blue ink will be used to record information in the logbook. Errors in field documentation will be lined through,
initialed, dated, and corrected. Forms will be kept by the PWGC Field Team Leader during the field activities.
Field activities will be documented in the field logbook. The logbook will contain waterproof pages that are
consecutively numbered and be permanently bound with a hard cover. Upon completion of daily activities,

unused portions of pages will be lined-through and initialed.

The primary purpose of the field logbook is to document the daily field activities and to provide descriptions of

each activity. All entries in the field logbook will be recorded and dated by person making the entry.
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APPENDIX B
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1.0 STATEMENT OF COMMITMENT

On-site employees may be exposed to risks from hazardous conditions related to subsurface investigation
activities to be performed at the 223-20 Braddock Avenue project site. P.W. Grosser Consulting Inc.’s (PWGC's)
policy is to minimize the possibility of work-related injury through awareness and qualified supervision, health
and safety training, medical monitoring, use of appropriate personal protective equipment, and the following
activity specific safety protocols contained in this Health and Safety Plan (HASP). PWGC has established a
guidance program to implement this policy in a manner that protects personnel to the maximum reasonable

extent.

This HASP, which applies to PWGC personnel actually or potentially exposed to safety or health hazards,
describes emergency response procedures for actual and potential physical and chemical hazards. This HASP is
also intended to inform and guide personnel entering site work zones. Persons are to acknowledge that they
understand the potential hazards and the contents of this Health and Safety policy by signing off on receipt of
their individual copy of the document. Contractors and suppliers are retained as independent contractors and

are responsible for ensuring the health and safety of their own employees.

PWGC may require that its personnel take certain precautions in accordance with this HASP and PWGC requests

that others protect their personnel in a manner that they deem necessary or sufficient.

CLIENT DRIVEN SOLUTIONS  pWcrosSER.COM BOHEMIA, NY 11716

LONG ISLAND « MANHATTAN « ALBANY + SYRACUSE =« SEATTLE + SHELTON



CLIENT DRIVEN SOLUTIONS

2.0 INTRODUCTION AND SITE ENTRY REQUIREMENTS

This document describes the health and safety guidelines developed by PWGC at the request of 223-20 Braddock
Avenue Corp. (“the Client”) for the proposed subsurface investigation to be performed at the 223-20 Braddock
Avenue project site (“the site”) to protect on-site personnel, visitors, and the public from physical harm and
exposure to hazardous materials or wastes. In accordance with the Occupational Safety and Health
Administration (OSHA) 29 CFR Part 1910.120 Hazardous Waste Operations and Emergency Response
(HAZWOPER) Final rule, this HASP, including the attachments, addresses safety and health hazards relating to
each phase of site operations and is based on the best information available. The HASP may be revised by PWGC
at the request of the Client and/or the regulatory agency upon receipt of new information regarding site
conditions. Changes will be documented by written amendments signed by PWGC’s project director, project

manager, and/or site safety officer.

2.1 Training Requirements
Personnel entering the exclusion zone or decontamination zone must meet the training requirements for
hazardous waste site operations and emergency response operations in accordance with OSHA 29 CFR

1910.120(e).

Each subcontractor and supplier working on the job must provide the site safety officer with training

documentation for its personnel upon request.

2.2 Medical Monitoring Requirements

PWGC personnel and visitors entering the exclusion zone or decontamination zone must have completed
appropriate medical monitoring required under OSHA 29 CFR 1910.120(f). Medical monitoring enables a
physician to monitor each employee’s health, physical condition, and his fitness to wear respiratory protective

equipment and carry out on-site tasks.

Evidence of compliance with additional medical monitoring requirements for this site must also be included

upon request.

23 Fit Test Requirements
Personnel and visitors entering a work zone using a negative pressure air purifying respirator (APR) must have
successfully passed a qualitative respirator fit test in accordance with OSHA 29 CFR 1910.134 or the American

National Standards Institute (ANSI).
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Fit testing documentation is the responsibility of each subcontractor. Documentation of PWGC’s personnel fit-

testing is maintained on file. PWGC does not anticipate the need for work to be performed using APR’s.

2.4 Site Safety Plan Acceptance, Acknowledgement and Amendments

The project superintendent and the site safety officer are responsible for informing personnel (P.W. Grosser
employees and/or owner or owners representatives) entering a work area of the contents of this plan and
ensuring that each person signs the safety plan acknowledging the on-site hazards and procedures required to
minimize exposure to adverse effects of these hazards. A copy of the Acknowledgement Form is included in

Appendix A.

Site conditions may warrant an amendment to the HASP. Amendments to the HASP are acknowledged by

completing forms included in Appendix B.

2.5 Daily Safety Meetings

Each day before work begins; the site safety officer will hold safety (tailgate or tool box) meetings to ensure that
on-site personnel understand the site conditions and operating procedures and to address safety questions and
concerns. Meeting minutes and attendance will be recorded. Personnel eligible to enter a work zone must

attend the meetings. Project staff will discuss and remedy health and safety issues at these meetings.

2.6 Key Personnel — Roles and Responsibilities

The following PWGC key personnel are planned for this project:

e PWGC Project Director Mr. Kris Almskog
e PWGC Project Manager Ms. Jennifer Lewis
o PWGC Site Safety Officer Ms. Chandler Precht, or assignee

The PWGC project manager is responsible for overall project administration and, with guidance from the PWGC
site safety officer, for supervising the implementation of this HASP. The site safety officer will conduct daily (tail
gate or tool box) safety meetings at the project site and oversee daily safety issues. Each subcontractor and
supplier (defined as an OSHA employer) is also responsible for the health and safety of its employees. If there
is any dispute about health and safety or project activities, on-site personnel will attempt to resolve the issue.

If the issue cannot be resolved at the site, then the project manager will be consulted.
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The PWGC site safety officer is also responsible for coordinating and enforcing health and safety activities on-

site. The site safety officer must meet the emergency response and hazardous materials training requirements

of OSHA 29 CFR Part 1910.120; must have completed OSHA supervisor training, 29 CFR 1910.120 (e) 4; and must

have appropriate experience to the related site work. The site safety officer is authorized to suspend the site

work based on safety concerns, and is responsible for the following:

1.

Educating personnel about information in this HASP and other safety requirements to be observed
during site operations, including, but not limited to, decontamination procedures, designation of work
zones and levels of protection, air monitoring, fit testing, and emergency procedures dealing with fire
and first aid.

Coordinating site safety decisions with the project manager.

Designating exclusion, decontamination and support zones (work zones) on a daily basis.

Monitoring the condition and status of known on-site hazards and maintaining and implementing the
air quality monitoring program specified in this HASP.

Maintaining the work zone entry/exit log and site entry/exit log.

Maintaining records of safety problems, corrective measures and documentation of chemical exposures
or physical injuries (the site safety officer will document these conditions in a bound notebook and

maintain a copy of the notebook on-site).

The person who observes safety concerns and potential hazards that have not been addressed in the daily safety

meetings should immediately report their observations/concerns to the site safety officer or appropriate key

personnel.
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SITE BACKGROUND AND SCOPE OF WORK
The Site is located in the Queens Village section of the Borough of Queens and is identified as Block 10757, Lot
32. The site measures approximately 2,388 square feet and is developed with an auto repair shop and an asphalt

paved parking lot.

The use of the property is intended to remain as an auto body repair shop throughout the investigation and

remediation.

The following is a recent history of events and activities associated with the Site:

e On August 5, 2016, Island Pump and Tank (IPT) personnel were on-site to remove an underground
storage tank (UST). The UST system closure activities included the removal of one 285-gallon fiberglass
waste oil UST. Following the removal of the former UST, observed petroleum impacts were present
within the soil at the bottom of the excavation. Elevated PID readings, greater than 500 parts per million
(ppm), were also encountered within the base of the excavation. At this time, IPT notified the New York
State Department of Environmental Conservation (NYSDEC) Spills Hotline; Spill Number 16-04577 and
Spill Case Manager, Mr. Hiralkumar Patel, were assigned to the site. Due to the observed petroleum
impacts and elevated PID readings, soils were excavated from the base of the former UST excavation to
the extent feasible. Excavation activities ensued until the structural integrity of the surrounding building
and sidewalk were threatened and deemed unsafe to continue. IPT collected a total of five soil samples
ranging from 5.5-6 feet below ground surface (bgs) on the sidewalls and to 10 feet bgs on the bottom of
the excavation. Several volatile organic compounds (VOCs) were detected which included petroleum
related compounds and tetrachloroethylene (PCE) which contained the highest detection at 360,000
pg/kg in the eastern sidewall sample. Elevated concentrations of PCE were also detected in the north
sidewall and bottom samples. The western sidewall sample contained a concentration of PCE of only
2.6 ug/kg.

e In March 2018, IPT conducted a subsurface investigation at the Site which included the collection of
eight soil samples from four soil borings along the eastern portion of the site, around the former UST
location, and within the former UST excavation. The 15 to 20 feet bgs sample collected from within the
excavation contained the highest concentration of VOCs, including PCE at 72,000 pg/kg. The deeper

sample collected from 35 to 40 feet bgs was non-detect.
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HAZARD ASSESSMENT
This section identifies the hazards associated with the proposed scope of work, general site operations which
may also be conducted at site, and the standard operating procedures (SOPs) that should be implemented to
reduce the hazards; identifies general physical hazards that can be expected at most sites; and presents a
summary of documented or potential chemical hazards at the site. Every effort must be made to reduce or
eliminate these hazards. Those that cannot be eliminated must be guarded against using engineering controls

and/or personal protective equipment.

4.1 Activity-Specific Hazards and Standard Operating Procedures

4.1.1 Drilling and Probing Operations

Soil borings and/or groundwater monitoring wells using Geoprobe® direct push technology and/or rotary drilling
technology will be installed as part of the proposed subsurface investigation. PWGC and/or subcontractors shall

follow the standard drilling protocols included as Appendix C.

4.1.2  Work in Extreme Temperatures
Work under extremely hot or cold weather conditions requires special protocols to minimize the chance that
employees will be affected by heat or cold stress. As necessary, PWGC shall follow the heat and cold stress safety

protocols included as Appendix D.

4.1.3 Dust Control and Monitoring

Dust generated during work activities may contain contaminants associated with the site characteristics. Dust
generation is not anticipated during the subsurface investigation. In the event that fugitive dust is generated,
PWGC shall control the dust by wetting the working surface with water, or other approved method of dust

suppression.

4.2 Chemical Hazards
Historic environmental investigations at the subject site have identified elevated VOCs and SVOCs in soils at the

site. The primary routes of exposure to contaminants in soil are inhalation, ingestion and absorption.

Appendix E includes information sheets for the potential chemicals that may be encountered at the site.

4.2.1 Respirable Dust
The subsurface investigation activities are not anticipated to generate particulate dust; however dust may be

generated from vehicular traffic and/or other construction activities. If visible observation detects elevated

6
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levels of dust, a program of wetting will be employed by the site safety officer. If elevated dust levels persist,
the site safety office will employ dust monitoring using a particulate monitor (Miniram or equivalent). If
monitoring detects concentrations greater than 150 ug/m? over daily background, the site safety officer will take
corrective actions as defined herein, including the use of water for dust suppression and if this is not effective,

requiring workers to wear APRs with efficiency particulate air (HEPA) cartridges.

Absorption pathways for dust and direct contact with soils will be mitigated with the implementation of latex

gloves, hand washing and decontamination exercises when necessary.

4.2.2 Organic Vapors

Based upon historical environmental investigations, the potential for isolated areas of VOCs impacts exists.
Therefore, drilling/excavation activities may cause the release of organic vapors to the atmosphere. The site
safety officer will monitor organic vapors with a Photoionization Detector (PID) during drilling activities to

determine whether organic vapor concentrations exceed action levels shown below.

PID Response Action

Shut down drilling equipment and allow area to vent.
Resume when readings return to background

Sustained readings of 5 ppm or greater that Implement Vapor Release Plan (Section 9.8). Re-evaluate
do not subside after venting respiratory protection as upgrade may be required.

Sustained readings of 5 ppm or greater

4.3 General Site Hazards
Applicable OSHA 29 CFR 1910.120(m) standards for illumination shall apply. Work is to be conducted during

daylight hours whenever possible.

Electrical power must be provided through a ground fault circuit interrupter. Equipment that will enter an
excavation must be suitable and approved (i.e. intrinsically safe) for use in potentially explosive environments.

Applicable OSHA 29 CFR 1926 Subpart K standards for use of electricity shall apply.

Work where there is a fall hazard will be performed using appropriate ladders and/or protection (e.g. body

harness and lifeline). All work should be conducted at the ground surface or in trench excavations.

In accordance with 29 CFR 1910.151(c), workers involved in operations where there is the risk of eye injury,

(chemical splash, etc.), must have ready access to an approved eye wash unit. Protective eye wear shall be
7

CLIENT DRIVEN SOLUTIONS  pWcrosSER.COM BOHEMIA, NY 11716

LONG ISLAND « MANHATTAN « ALBANY + SYRACUSE =« SEATTLE + SHELTON



CLIENT DRIVEN SOLUTIONS
donned in Level D, when directed by the site safety officer.
Operations where there is a potential for fire will be conducted in a manner that minimizes risk. Non-sparking
tools and fire extinguishers shall be used or available as directed by the site safety officer when work is in
potentially explosive atmospheres. Ignition sources shall be removed from work areas. Explosion-proof
instruments and/or bonding and grounding will be used to prevent fire or explosion when the site safety officer

directs their use.

Overhead and underground utilities shall be identified and/or inspected and appropriate safety precautions

taken before conducting operations where there is potential for contact or interference.
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PERSONAL PROTECTIVE EQUIPMENT
Personal protective equipment (PPE) shall be selected in accordance with the site air monitoring program, OSHA
29 CFR 1910.120(c), (g), and 1910.132. Protective equipment shall be NIOSH-approved and respiratory
protection shall conform to OSHA 29 CFR Part 1910.133 and 1910.134 specifications; head protection shall
conform to 1910.135; eye and face protection shall conform to 1910.133; and foot protection shall conform to
1910.136. The only true difference among the levels of protection from D thru B is the addition of the type of

respiratory protection.

PWGC anticipates that work performed under the scope of the proposed subsurface investigation will be

conducted in Level D PPE.

5.1 Level D
Level D PPE shall be donned when the atmosphere contains no known hazards and work functions preclude
splashes, immersion, or the potential for inhalation of, or contact with, hazardous concentrations of harmful
chemicals. Level D PPE consists of:

e Standard work uniform, coveralls, or Tyvek (as needed).

e Steel toe and steel shank work boots (or equivalent).

e Hard hat.

e Gloves (as needed).

e Safety glasses.

e Hearing protection (as needed)

e Equipment replacements are available as needed.

5.2 Level C
Level C PPE shall be donned when the concentrations of measured total organic vapors in the breathing zone
exceed background concentrations (using a portable PID, or equivalent), but are less than 5 ppm. The
specifications on the APR filters used must be appropriate for contaminants identified or expected to be
encountered. Level C PPE shall be donned when the identified contaminants have adequate warning properties
and criteria for using APR have been met. Level C PPE consists of:

e Chemical resistant or coated Tyvek coveralls.

e Steel toe and steel shank work boots (or equivalent).
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Chemical resistant over boots or disposable boot covers.

e Disposable inner gloves (surgical gloves).

e Disposable outer gloves.

e Full-face APR fitted with organic vapor/dust and mist filters or filters appropriate for the identified or
expected contaminants.

e Hard hat.

e Splash shield (as needed)

e Ankles/wrists taped with duct tape.

The site safety officer will verify if Level C is appropriate by checking organic vapor concentrations using

compound and/or class-specific detector tubes.

5.3 Level B
Level B PPE shall be donned when the contaminants have not been identified and/or the concentrations of
unknown measured total organic vapors in the breathing zone exceed 5 ppm (using a portable OVA, or
equivalent). Level B PPE shall be donned if the IDLH of a known contaminant is exceeded. If a contaminant is
identified or is expected to be encountered for which NIOSH and/or OSHA recommend the use of a positive
pressure self-contained breathing apparatus (SCBA) when that contaminant is present, Level B PPE shall be
donned even though the total organic vapors in the breathing zone may not exceed 5 ppm. Level B shall be
donned for confined space entry, and when the atmosphere is oxygen deficient (oxygen less than 19.5%) or
potentially oxygen deficient. If Level B PPE is required for a task, at least three people shall be donned in Level
B at any one time during that task. PPE shall only be donned at the direction of the site safety officer. Level B
PPE consists of:

e Supplied air SCBA or air line system with five minute egress system.

e Chemical resistant or coated Tyvek coveralls.

e Steel toe and steel shank work boots (or equivalent).

e Chemical resistant over boots or disposable boot covers.

e Disposable inner gloves (surgical gloves).

e Disposable outer gloves.

e Hard hat.

e Ankles/wrists taped with duct tape.
10
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The exact PPE ensemble is decided on a site-by-site basis by the PWGC Health and Safety Officer with the intent

to provide the most protective and efficient worker PPE.

5.4 Activity Specific Levels of Personal Protection

The required level of PPE is activity-specific and is based on air monitoring results (Section 7.0) and properties
of identified or expected contaminants. It is expected that all site work will be performed in Level D. If air
monitoring results indicate the necessity to upgrade the level of protection engineering controls (i.e. Facing
equipment away from the wind and placing site personnel upwind of excavations, active venting, etc.) will be

implemented before requiring the use of respiratory protection.

11
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DECONTAMINATION PROCEDURES
Equipment and PPE exiting the exclusion zone must be decontaminated or properly discarded upon exit.
Personnel must enter and exit the exclusion zone through the decontamination area. The exclusion and
decontamination zones may change depending on the nature of the site work. Plastic bags containing personal

protective clothing and equipment will be placed in designated receptacles.

Boots and other potentially contaminated garments that have come in contact with hazardous materials will be
cleaned in wash tubs with detergent/water solution and rinsed with water and must remain on site. The wash
water, rinse water, and residues will be collected and properly stored until sampling results are received and the
final method of disposal can be determined. Disposable PPE, including spent respirator cartridges and canisters,
will be properly bagged and disposed. Contaminated boots, clothing, and equipment (e.g. leather boots,
equipment carrying straps) that cannot be decontaminated will be disposed of with the disposable garments or

left on site in the decontamination area.

The minimum measures for Level B doffing and decontamination are:

Deposit equipment on plastic drop cloths.

Scrub outer boots and gloves with a water and detergent solution and rinse.

Remove outer boots and outer gloves. Discard disposable outer garments in receptacle provided.
Remove SCBA and face piece and place on rack provided.

Remove Tyvek/outer garment and place in receptacle provided.

Remove inner gloves and deposit in receptacle provided.

N o vk~ w N PE

Shower/wash face and hands.

The minimum measures for Level C doffing and decontamination are:
Deposit equipment on plastic drop cloths.
Scrub outer boots and gloves (if worn) with a water and detergent solution and rinse.

Remove outer boots and outer gloves. Discard disposable outer garments in receptacle provided.

1
2
3
4. Remove Tyvek/outer garment and place in receptacle provided.
5. Remove first pair of inner gloves.

6

Remove respirator (using "clean" inner gloves) and place on rack provided.
12
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7. Remove last pair of inner gloves and deposit in receptacle provided.
8. Shower/wash face and hands.
The second to last item to be removed is the APR, and the last item to be removed is the last of several pairs of
surgical gloves. Wearing several pairs of inner gloves permits layers to be removed as needed during various

stages of the doffing procedure, and if the APR inadvertently becomes contaminated, inner gloves guard against

bare hands contacting the APR.

Equipment that comes into contact with site contaminants is decontaminated according to manufacturer
specifications. Decontamination is done in the exclusion or decontamination zones. Rented equipment is

photographed after decontamination.

13
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AIR MONITORING AND ACTION LEVELS
Air monitoring will be performed for protection for on-site workers and the downwind community (i.e., off-site
receptors including residences, businesses, and on-site workers not directly involved in the remedial work) from
potential airborne contaminant releases resulting from remedial activities at the site. Air monitoring will be used

to help to confirm that the remedial work will not spread contamination off-site through the air.

Perimeter air monitoring will be performed in accordance with the Community Air Monitoring Plan (CAMP) for
the site included as Appendix E of the Rl Work Plan. Air monitoring will be performed for protection for on-site

workers as described below.

7.1 Work Zone Monitoring
Respirable dust will be monitored using a MiniRAM Model PDM-3 aerosol monitor (or equivalent) and air will be

monitored for VOCs with a MiniRAE 2000 PID (or equivalent) during intrusive activities such as excavation and
drilling. Monitoring will be performed continuously during intrusive activities and hourly, at a minimum,

otherwise. Upwind readings will be recorded at least twice daily to determine background concentrations at

the site.
Monitoring Monitoring Monitoring Action Level Action
Instrument Location Frequency (above
background)
PID Work Area Continuous during | <5ppm* Level D PPE,
intrusive activities; continue work
hourly, at a
minimum, >5ppm, <50ppm* Level C PPE, notify
otherwise PM/HSM
>50ppm* Stop work, notify
PM/HSM
Particulate monitor | Work Area Continuous during | <150 pg/m3 Continue work
intrusive activities;
hourly, at a
minimum, >150 pg/m3 Take corrective
otherwise actions (see below)
*Sustained levels in the breathing zone for a minimum of 5 minutes

If particulate monitoring detects concentrations greater than 150 pug/m? over daily background, the site safety

14
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officer will take corrective actions as defined herein, including the use of water for dust suppression and if this

is not effective, requiring workers to wear APRs with efficiency particulate air (HEPA) cartridges.

7.2 Air Monitoring Recordkeeping

The field team lead will document air monitoring data in a log book. Data will include instrument used,

calibration date, wind/weather conditions and work activities.

7.3 Calibration Requirements
The PID will be calibrated daily, prior to the start of work. Calibration details (i.e., date, time, span gas, etc) will

be recorded in a log book.

15
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SITE CONTROL
8.1 Work Zones
The primary purpose of site controls is to establish the perimeter of a hazardous area, to reduce the migration
of contaminants into clean areas, and to prevent access or exposure to hazardous materials by unauthorized
persons. When operations are to take place involving hazardous materials, the site safety officer will establish
an exclusion zone, a decontamination zone, and a support zone. These zones "float" (move around the site)
depending on the tasks being performed on any given day. The site safety officer will outline these locations
before work begins and when zones change. The site safety officer records this information in the site log book.
It is expected that for subsurface investigation activities, identification of an exclusion zone, decontamination

zone, and support zone will not be necessary.

Tasks requiring OSHA 40-hour Hazardous Waste Operations and Emergency Response Operations training are
carried out in the exclusion zone. The exclusion zone is defined by the site safety officer but will typically be a
50-foot area around work activities. Gross decontamination (as determined by the site Health and Safety
Officer) is conducted in the exclusion zone; all other decontamination is performed in the decontamination zone

or trailer.

Protective equipment is removed in the decontamination zone. Disposable protective equipment is stored in
receptacles staged in the decontamination zone, and non-disposable equipment is decontaminated. All
personnel and equipment exit the exclusion zone through the decontamination zone. If a decontamination
trailer is provided the first aid equipment, an eye wash unit, and drinking water are kept in the decontamination

trailer.

The support zone is used for vehicle parking, daily safety meetings, and supply storage. Eating, drinking, and
smoking are permitted only in the support zone. When a decontamination trailer is not provided, the eye wash

unit, first aid equipment, and drinking water are kept at a central location designated by the site safety officer.

8.2 General Field Safety and Standard Operating Procedures
PWGC's policy is to control hazards at all site areas by limiting entrance to exclusion zones to essential personnel
and by implementing the following rules:

e Non-essential (as judged by the site safety officer) personnel and unauthorized persons will not enter

16
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the exclusion or decontamination zone.

e Before entering the exclusion or decontamination zones, all personnel must be familiar with emergency
response procedures (Section 9.0), site safety locations, first aid and communication equipment, and
the location of the map to the hospital and the list of emergency telephone numbers.

e The buddy system will be used at all times by field personnel in the exclusion zone; no one is to perform
work within the exclusion zone alone. When in Level D or C, visual contact or radio contact shall be
maintained at all times.

e Contact with contaminated and potentially contaminated surfaces should be avoided. Walk around (not
through) puddles and discolored surfaces. Do not kneel on the ground or place equipment on the
ground. Protect equipment from contamination.

e Eating, drinking, or smoking is permitted only in designated areas in the support zone.

Each worker must be supplied with and maintain his/her own personal protective equipment.

17
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CONFINED SPACE

OSHA published a Final Rule on permit-required confined spaces on January 14, 1993, for General Industry at 29

CFR 1910.146 et seq., with an implementation date of April 15, 1993. The rule specifically excludes agriculture,

construction, or shipyard employment. Confined space entry and work within confined spaces is not anticipated

to be performed under the proposed scope of work. However, if confined space work is conducted it will be

performed in accordance with the applicable OSHA regulations. OSHA defines confined space as:

1.
2.

3.

is large enough and so configured that an employee can bodily enter and perform assigned work;
has limited or restricted areas for entry or exit (for example, tanks, vessels, silos, storage bins, hoppers,
vaults, and pits are spaces that may have limited entry); and

is not designed for continuous worker occupancy.

OSHA further requires that an "entry supervisor" (the site designated safety officer) decide at the time of entry

whether the space is permit-required or non-permit required space. The site safety officer will monitor the

space two hours prior to entry and continuously during work to ensure that the atmosphere is not hazardous.

OSHA defines as hazardous atmosphere as:

1.
2.

Flammable gas, vapor, or mist in excess of 10 percent of its lower explosive limit (LEL);

Airborne combustible dust at a concentration that meets or exceeds its LEL; NOTE: This concentration
may be approximated as a condition in which the dust obscures vision at a distance of 5 feet (1.52 m) or
less.

Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent;

Atmospheric concentration of any substance for which a dose or a permissible exposure limit is
published in Subpart G, Occupational Health and Environmental Control, or in Subpart Z. Toxic

and Hazardous Substances, of this part and which could result in employee exposure in excess of its dose
or permissible exposure limit;

Any other atmospheric condition that is immediately dangerous to life or health.

A space is non-permit required if none of the above defined hazardous conditions are present. OSHA requires

that an attendant (e.g., an individual stationed outside one or more spaces who monitors the entrants and who

performs air monitoring of the space(s)) be assigned to each space. The attendant is not allowed to perform any

direct rescue related duties, but is there to communicate with the entrant and call for rescue procedures if

18
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required.
The following protocol applies when PWGC employees must enter a confined space:

e The site safety officer evaluates the space and site conditions to determine whether the space must be

considered "confined".

e If so, the site safety officer monitors the space for hazardous atmospheres prior to entry and fills out a
pre-entry checklist (Appendix F) to determine whether an entry-permit is required.

e Ifthereis no hazardous atmosphere, the space will be continuously monitored during the entry to assure

that the atmosphere remains non-hazardous.

o [f the space contains a hazardous atmosphere, an entry permit (Appendix F) will be prepared and the

space will only be entered in accordance with 29 CFR 1910.146.

19
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10.0 CONTINGENCY PLAN/EMERGENCY RESPONSE PLAN
Site personnel must be prepared in the event of an emergency. Emergencies can take many forms: illnesses,
injuries, chemical exposure, fires, explosions, spills, leaks, releases of harmful contaminants, or sudden changes

in the weather.

Emergency telephone numbers and a map to the hospital (Figure 1) will be posted in the command post. Site
personnel should be familiar with the emergency procedures, and the locations of site safety, first aid, and

communication equipment.

10.1 Emergency Equipment On-site

Private telephones: Site personnel.

Two-way radios: Site personnel where necessary.
Emergency Alarms: On-site vehicle horns*.

First aid kits: On-site, in vehicles or office.

Fire extinguisher: On-site, in office or on equipment.

* Horns: Air horns will be supplied to personnel at the discretion of the project manager or site safety officer.

10.2 Emergency Telephone Numbers

General Emergencies - New York City Police/Fire Department/Ambulance 911

Non-Emergency Hotline - New York City Police/Fire Department/Ambulance 311

Local Emergency Medical Center (Northwell Health — Zucker Hillside) 1-718-470-8100
National Response Center 1-800-424-8802
Poison Control 1-212-340-4494
NYSDEC Spills Division 1-800-457-7362
NYSDEC Hazardous Waste Division 1-718-482-4994
NYC Office of Environmental Remediation 1-212-788-8841
NYC Department of Health 1-212-788-4711
PWGC Project Director, Kris Almskog 1-631-589-6353
PWGC Project Manager, Jennifer Lewis 1-631-589-6353
PWGC Site Safety Officer, Chandler Precht (or assignee) 1-631-404-0938

A copy of this page shall be posted in the office and a copy is provided in Appendix G.
20
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10.3  Personnel Responsibilities During an Emergency
The project manager is primarily responsible for responding to and correcting any emergency situations.
However, in the absence of the project manager, the site safety officer shall act as the project manager’s on-site
designee and perform the following tasks:

e Take appropriate measures to protect personnel including: withdrawal from the exclusion zone,
evacuate and secure the site, or upgrade/downgrade the level of protective clothing and respiratory
protection;

e Ensure that appropriate federal, state, and local agencies are informed and emergency response plans
are coordinated. In the event of fire or explosion, the local fire department should be summoned
immediately. If toxic materials are released to the air, the local authorities should be informed in order
to assess the need for evacuation;

e Ensure appropriate decontamination, treatment, or testing for exposed or injured personnel;

e Determine the cause of incidents and make recommendations to prevent recurrence; and,

e Ensure that all required reports have been prepared.

The following PWGC key personnel are planned for this project:

e PWGC Project Director Mr. Kris Almskog
e PWGC Project Manager Ms. Jennifer Lewis
e PWGC Site Safety Officer Ms. Chandler Precht, or assignee

10.4 Medical Emergencies

A person who becomes ill or injured in the exclusion zone will be decontaminated to the maximum extent
possible. If the injury or illness is minor, full decontamination will be completed and first aid administered prior
to transport. First aid will be administered while waiting for an ambulance or paramedics. A Field Accident

Report (Appendix G) must be filled out for any injury.

A person transporting an injured/exposed person to a clinic or hospital for treatment will take the directions to

the hospital and information on the chemical(s) to which they may have been exposed (Appendix G).

10.5 Fire or Explosion
In the event of a fire or explosion, the local fire department will be summoned immediately. The site safety

officer or his designated alternate will advise the fire commander of the location, nature and identification of
21
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the hazardous materials on-site. If it is safe to do so, site personnel may:
e use firefighting equipment available on site; or,

e remove or isolate flammable or other hazardous materials that may contribute to the fire.

10.6  Evacuation Routes
Evacuation routes established by work area locations for each site will be reviewed prior to commencing site
operations. As the work areas change, the evacuation routes will be altered accordingly, and the new route will

be reviewed.

Under extreme emergency conditions, evacuation is to be immediate without regard for equipment. The
evacuation signal will be a continuous blast of a vehicle horn, if possible, and/or by verbal/radio communication.

e When evacuating the site, personnel will follow these instructions:

e Keep upwind of smoke, vapors, or spill location.

e Exit through the decontamination corridor if possible.

e If evacuation through the decontamination corridor is not possible, personnel should remove
contaminated clothing once they are in a safe location and leave it near the exclusion zone or in a safe
place.

e The site safety officer will conduct a head count to ensure that all personnel have been evacuated safely.
The head count will be correlated to the site and/or exclusion zone entry/exit log.

o If emergency site evacuation is necessary, all personnel are to escape the emergency situation and

decontaminate to the maximum extent practical.

10.7  Spill Control Procedures

Spills associated with site activities may be attributed to project specific heavy equipment and include gasoline,
diesel and hydraulic oil. In the event of a leak or a release, site personnel will inform their supervisor
immediately, locate the source of spillage and stop the flow if it can be done safely. A spill containment kit
including absorbent pads, booms and/or granulated speedy dry absorbent material will be available to site
personnel to facilitate the immediate recovery of the spilled material. Daily inspections of site equipment
components including hydraulic lines, fuel tanks, etc. will be performed by their respective operators as a
preventative measure for equipment leaks and to ensure equipment soundness. In the event of a spill, site

personnel will immediately notify the NYSDEC (1-800-457-7362), and a spill number will be generated.
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10.8 Vapor Release Plan
If work zone organic vapor (excluding methane) exceeds 5 ppm, then a downwind reading will be made either
200 feet from the work zone or at the property line, whichever is closer. If readings at this location exceed 5

ppm over background, the work will be stopped.

If 5 ppm of VOCs are recorded over background on a PID at the property line, then an off-site reading will be
taken within 20 feet of the nearest residential or commercial property, whichever is closer. If efforts to mitigate
the emission source are unsuccessful for 30 minutes, then the designated site safety officer will:
e contact the local police;
e continue to monitor air every 30 minutes, 20 feet from the closest off-site property. If two successive
readings are below 5 ppm (non-methane), off-site air monitoring will be halted.
e All property line and off site air monitoring locations and results associated with vapor releases will be

recorded in the site safety log book.
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APPENDIX A
SITE SAFETY ACKNOWLEDGMENT FORM
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SITE SAFETY ACKNOWLEDGMENT FORM

This form serves as documentation that field personnel have read, or have been informed of, and understand the provisions

of the HASP/EAP. It is maintained on site by the FTL/SHSO as a project record. Each field team member shall sign this

section after site-specific training is completed and before being permitted to work on site.

| have read, or have been informed of, the Health and Safety Plan/Emergency Action Plan and understand the information

presented. | will comply with the provisions contained therein.

Name (Print and Sign)

Date

CLIENT DRIVEN SOLUTIONS

LONG ISLAND « MANHATTAN <  ALBANY

PHONE: 631.589.6353

630 JOHNSON AVENUE, STE 7

PWGROSSER.COM BOHEMIA, NY 11716

SYRACUSE

.

SEATTLE

SHELTON
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APPENDIX B
SITE SAFETY PLAN AMENDMENTS
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SITE SAFETY PLAN AMENDMENT FORM

SITE SAFETY PLAN AMENDMENT NUMBER:

SITE NAME:

REASON FOR AMENDMENT:

ALTERNATIVE PROCEDURES:

REQUIRED CHANGES IN PPE:

SITE SAFETY OFFICER DATE
PROJECT MANAGER DATE
PROJECT DIRECTOR DATE
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APPENDIX C
DRILLING PROTOCOLS
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CLIENT DRIVEN SOLUTIONS

SAFETY PROCEDURES DURING THE OPERATION OF DRILLING/PROBING MACHINESINCLUDE, BUT ARE NOT
LIMITED TO THE FOLLOWING:

e All site personnel should know the location of the rig emergency shut-off switch prior to beginning
operations.

e The rig should be inspected prior to operation to ensure that it is in proper working condition and that
all safety devices are functioning.

e Each rig should have a first-aid kit and fire extinguisher which should be inspected to ensure that they
are adequate.

e All operators should wear, at a minimum, hard hats, steel-toe safety shoes or boots, gloves and safety
glasses. Additional clothing and protective equipment may be required at sites where hazardous
conditions are likely. Clothing must be close fitting, without loose ends, straps, draw strings or belts or
other unfastened parts that might catch on moving machinery.

e Work areas should be kept free of materials, debris and obstruction, and substances such as grease or
oil that could cause a surface to become slick or otherwise hazardous.

e Priorto drilling, the site must be checked to determine whether it can accommodate the rig and supplies
and provide a safe working area.

e The drill rig mast (derrick) must be lowered prior to moving between drilling locations.

e The drill rig masts should not be raised if the rig will not be at least 20 feet away from overhead utilities.

o The location of underground utilities should be determined prior to erecting the rig.

e The drill rigs must be properly erected, leveled and stabilized prior to drilling.

e The operator must shut down the vehicle engine before leaving the vicinity of the machine.

e All personnel not directly involved in operating the rig or in sampling should remain clear of the drilling
equipment when it is in operation.

e All unattended boreholes must be adequately covered or otherwise protected to prevent trip and fall
hazards. All open boreholes should be covered, protected or backfilled as specified in local or state
regulations.

e  When climbing to or working on a derrick platform that is higher than 20 feet, a safety climbing device
should be used.

e The user of wire line hoists, wire rope and hoisting hardware should be as stipulated by the American
Iron and Steel Institute Wire Rope User’s Manual.

e The rig should be operated in a manner which is consistent with the manufacturers' ratings of speed,
force, torque, pressure, flow, etc. The rig and tools should be used for the purposes for which they were
intended.
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APPENDIX D
HEAT/COLD STRESS PROTOCOLS
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HEAT STRESS

Heat Stress (Hyperthermia)

Heat stress is the body’s inability to regulate the core temperature. A worker’s susceptibility to heat stress can

vary according to his/her physical fitness, degree of acclimation to heat, humidity, age and diet.

Prior to site activity, the field team leader may make arrangements for heat stress monitoring (i.e.,
monitoring heart rate, body temperature, and body water loss) during actual site work if conditions
warrant. In addition, the FTL is to ensure that each team member has been acclimatized to the prevailing
environmental conditions, that personnel are aware of the signs and symptoms of heat sickness, that
they have been adequately trained in first aid procedures, and that there are enough personnel on-site
to rotate work assignments and schedule work during hours of reduced temperatures. Personnel should
not consume alcoholic or caffeinated beverages but rather drink moderate levels of an electrolyte
solution and eat well prior to commencing site work.

Although there is no specific test given during a baseline physical that would identify a person’s
intolerance to heat, some indicators are tobacco or medication use, dietary habits, body weight, and
chronic conditions such as high blood pressure or diabetes.

Heat cramps, caused by profuse perspiration with inadequate fluid intake and salt replacement, most
often afflict people in good physical condition who work in high temperature and humidity. Heat cramps
usually come on suddenly during vigorous activity. Untreated, heat cramps may progress rapidly to heat
exhaustion or heat stroke. First aid treatment: remove victim to a cool place and replace lost fluids with
water.

Thirst is not an adequate indicator of heat exposure. Drinking fluid by itself does not indicate sufficient
water replacement during heat exposure. A general rule, the amount of water administered should
replace the amount of water lost, and it should be administered at regular intervals throughout the day.
For every half pound of water lost, 8 ounces of water should be ingested. Water should be replaced by
drinking 2 — 4 ounce servings during every rest period. A recommended alternative to water is an
electrolyte drink split 50/50 with water.

Heat exhaustion results from salt and water loss along with peripheral pooling of blood. Like heat
cramps, heat exhaustion tends to occur in persons in good physical health who are working in high
temperatures and humidity. Heat exhaustion may come on suddenly as dizziness and collapse.

Untreated, heat exhaustion may progress to heat stroke.

CLIENT DRIVEN SOLUTIONS  pWcrosSER.COM BOHEMIA, NY 11716

LONG ISLAND « MANHATTAN « ALBANY + SYRACUSE =« SEATTLE + SHELTON



CLIENT DRIVEN SOLUTIONS

Treatment for heat exhaustion: Move the victim to a cool environment (e.g. air-conditioned room/car),
lay victim down and fan him/her. If the air-conditioning is not available, remove the victim to a shaded
area, remove shirt, and fan. If symptoms do not subside within an hour, notify 911 to transport to
hospital.

Heat stroke results from the body’s inability to dissipate excess heat. A true medical emergency that
requires immediate care, it usually occurs when one ignores the signs of heat exhaustion and continues
strenuous activities. Working when the relative humidity exceeds 60% is a particular problem. Workers
in the early phase of heat stress may not be coherent of they will be confused, delirious or comatose.
Changes in behavior, irritability and combativeness are useful early signs of heat stroke.

Treatment of heat stroke: Move the victim to a cool, air-conditioned environment. Place victim in a semi-
reclined position with head elevated and strip to underclothing. Cool victim as rapidly as possible,
applying ice packs to the arms and legs and massaging the neck and torso. Spray victim with tepid water

and constantly fan to promote evaporation. Notify 911 to transport to hospital as soon as possible.

SYMPTOMS OF HEAT STRESS

Heat cramps are caused by heavy sweating with inadequate fluid intake. Symptoms include;

Muscle cramps

Cramps in the hands, legs, feet and abdomen

Heat exhaustion occurs when body organs attempt to keep the body cool. Symptoms include;

Pale, cool moist skin

Core temperature elevated 1-20
Thirst

Anxiety

Rapid heart rate

Heavy sweating

Dizziness

Nausea
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Heat stroke is the most serious form of heat stress. Immediate action must be taken to cool the body before
serious injury and death occur. Symptoms are;

e Red, hot, dry skin

e lack of perspiration

e Seijzures

e Dizziness and confusion

e Strong, rapid pulse

e Core temperature of 1040 or above

e Coma

HEAT STRESS INDICATORS

Heat stress indicator: When to measure: If Exceeds: Action:

Heart rate (pulse) Beginning of rest period | 110 beats per minute Shorten next work
period by 33%

Oral temperature Beginning of rest period | 99°F (after thermometer | Shorten next work
is under tongue for 3 period by 33%
minutes)
100.6°F (after Prohibit work in
thermometer is under impermeable clothing
tongue for 3 minutes)

Body Weight 1. Before workday Increase fluid intake

begins

2. After workday ends

COLD STRESS
Cold stress (Hypothermia)
In hypothermia the core body temperature drops below 95°F. Hypothermia can be attributed to a decrease in

heat production, increased heat loss or both.

Prevention
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Institute the following steps to prevent overexposure of workers to cold:

1.

Maintain body core temperature at 98.60F or above by encouraging workers to drink warm liquids
during breaks (preferably not coffee) and wear several layers of clothing that can keep the body warm
even when the clothing is wet.

Avoid frostbite by adequately covering hands, feet and other extremities. Clothing such as insulated
gloves or mittens, earmuffs and hat liners should be worn. To prevent contact frostbite (from touching
metal and cold surfaces below 20°F), workers should wear gloves. Tool handles should be covered with
insulating material.

Adjust work schedules to provide adequate rest periods. When feasible, rotate personnel and perform
work during the warmer hours of the day.

Provide heated shelter. Workers should remove their outer layer(s) of clothing while in the shelter to
allow sweat to evaporate.

In the event that wind barriers are constructed around an intrusive operation (such as drilling), the
enclosure must be properly vented to prevent the buildup of toxic or explosive gases or vapors. Care
must be taken to keep a heat source away from flammable substances.

Using a wind chill chart such as the one included below, obtain the equivalent chill temperature (ECT)
based on actual wind speed and temperature. Refer to the ECT when setting up work warm-up
schedules, planning appropriate clothing, etc. Workers should use warming shelters at regular intervals
at or below an ECT of 20°F. For exposed skin, continuous exposure should not be permitted at or below

an ECT of -25°F.
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FROSTBITE

Personnel should be aware of symptoms of frostbite/hypothermia. If the following symptoms are noticed in any

worker, he/she should immediately go to a warm shelter.

Condition Skin Surface Tissue Under Skin Skin Color
Frostnip Soft Soft Initially red, then white
Frostbite Hard Soft White and waxy

Blotchy, white to yellow-grey to

Freezing Hard Hard arey

1. Frostnipisthe incipient stage of frostbite, brought about by direct contact with a cold object or exposure
of a body part to cool/cold air. Wind chill or cold water also can be major factors. This condition is not
serious. Tissue damage is minor and the response to care is good. The tip of the nose, tips of ears, upper
cheeks and fingers (all areas generally exposed) are most susceptible to frostnip.

2. Treatment of frostnip: Care for frostnip by warming affected areas. Usually the worker can apply warmth
from his/her bare hands, blow warm air on the site, or, if the fingers are involved, hold them in the
armpits. During recovery, the worker may complain of tingling or burning sensation, which is normal. If
the condition does not respond to this simple care, begin treatment for frostbite.

3. Frostbite: The skin and subcutaneous layers become involved. If frostnip goes untreated, it becomes
superficial frostbite. This condition is serious. Tissue damage may be serious. The worker must be
transported to a medical facility for evaluation. The tip of the nose, tips of ears, upper cheeks and fingers
(all areas generally exposed) are most susceptible to frostbite. The affected area will feel frozen, but
only on the surface. The tissue below the surface must still be soft and have normal response to touch.
DO NOT squeeze or poke the tissue. The condition of the deeper tissues can be determined by gently
palpating the affected area. The skin will turn mottled or blotchy. It may also be white and then turn
grayish-yellow.

4. Treatment of frostbite: When practical, transport victim as soon as possible. Get the worker inside and
keep him/her warm. Do not allow any smoking or alcohol consumption. Thaw frozen parts by immersion,
re-warming in a 100°F to 106°F water bath. Water temperature will drop rapidly, requiring additional
warm water throughout the process. Cover the thawed part with a dry sterile dressing. Do not puncture
or drain any blisters. NOTE: Never listen to myths and folk tales about the care of frostbite. Never rub a

frostbitten or frozen area. Never rub snow on a frostbitten or frozen area. Rubbing the area may cause
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serious damage to already injured tissues. Do not attempt to thaw a frozen area if there is any chance it
will be re-frozen.

5. General cooling/Hypothermia: General cooling of the body is known as systemic hypothermia. This
condition is not a common problem unless workers are exposed to cold for prolonged periods of time

without any shelter.

Body Temp (°F) Body Temp (°C) Symptoms

99-96 37-35.5 Intense uncontrollable shivering

Violent shivering persists. If victim is conscious, has difficulty

95-91 35.5-32.7 .
speaking.

Shivering decreases and is replaced by strong muscular rigidity.
Muscle coordination is affected. Erratic or jerkey movements are
produced. Thinking is less clear. General comprehension is dulled.
There may be total amnesia. The worker is generally still able to
maintain the appearance of psychological contact with his
surroundings.

Victim becomes irrational, loses contact with his environment, and
drifts into a stupor. Muscular rigidity continues. Pulse and
respirations are slow and the worker may develop cardiac
arrhythmias.

90-86 32.6-30

85-81 29.9-27.2

Victim becomes unconscious. He does not respond to the spoken

80-78 27.1-25.5 word. Most reflexes cease to function. Heartbeat becomes erratic

Cardiac and respiratory centers of the brain fail. Ventricular
Below 78 Below 25.5 fibrillation occurs; probably edema and hemorrhage in the lungs;
death.

6. Treatment of hypothermia: Keep worker dry. Remove any wet clothing and replace with dry clothes, or
wrap person in dry blankets. Keep person at rest. Do not allow him/her to move around. Transport the

victim to a medical facility as soon as possible.
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COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED
AS AN EQUIVALENT TEMPERATURE (UNDER CALM CONDITIONS)

o Actual Temperature Reading ("F)P
Estimated
wind Speed 50 | 40 | 30 | 20 | 10 | 0 | 10 | 20 | 30 40 50 60
in mph
¢ R Equivalent Chill Temperature (°F)
Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 -57 -68
10 40 28 15 4 -83 -85
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 -21 -37 -53 -69 -85 -100 -116 -132 -146
(Wind
speeds
greaterthan | LITTLE DANGER INCREASING DANGER
40 mph have | in < hr with dry skin. Maximum danger | Danger from freezing of exposed CREAT DAHGER i
3 : e 4 Flesh may freeze within 30 seconds.
little of false sense of security. flesh within one minute
additional
effect.)
Trench foot and imersion foot may occur at any point on this chart

Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA.
(1) Reproduced from American Conference of Governmental Industrial Hygienists, Threshold Limit VValues and Biological Exposure Indices for 1985-1886, p.01.
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APPENDIX E
CHEMICAL HAZARDS
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Search the Pocket Guide

Enter search terms separated by spaces.

@ Centers for Disease Control and Prevention
g CDC 24/7: Saving Lives. Protecting Pecple,™

SEARCH

Benzene

Synonyms & Trade Names Benzol, Phenyl hydrlde

CAS No. 71_ RTECS No.
43-2 CY 1400000 (/niosh-
rtecs/CY155CCo.html)

DOT ID & Guide 1114 130 (http://wwwapps.tc.gc.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &

http://www.cdc.gov/Other/disclaimer.html

Formula C6H6 Conversion 1 ppm =
3.19 mg/m3

mLa Ca [500 ppm]
See: 71432 (/niosh/idlh/71432.html)

Exposure Limits

n10osH REL : Ca TWA 0.1 ppm ST 1
ppm See Appendix A (nengapdxa.html)
OSHA PEL : [1910.1028] TWA 1 ppm
ST 5 ppm See Appendix F
(nengapdxf.html)

Measurement Methods

NIOSH 1500 ¥ (/niosh/docs/2003-154/pdfs/1500.pdf), 1501
= (/niosh/docs/2003-154/pdfs/1501.pdf) , 3700 T
(/niosh/docs/2003-154/pdfs/3700.pdf) , 3800 T
(/niosh/docs/2003-154 /pdfs/3800.pdf) ;

OSHA 12

http://www.osha.gov/dts/sltc/methods/organic/orgoi12/orgoi2.html
gf _(http://www.cdc.gov/Other/disclaimer.html), 1005
(http://www.osha.gov /dts/sltc/methods/validated/1005/1005.html)
gf _(http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) 7

http://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless to light-yellow liquid with an aromatic odor. [Note: A solid below 42°F.]

vr: 75 mmHg P: 9.24 eV

MW: BP: FRZ: Sol:
78.1 176°F || 42°F 0.07%
Sp.Gr: F1.P: UEL: LEL:
0.88 12°F || 7.8% 1.2%

Class IB Flammable Liquid: F1.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers, many fluorides & perchlorates, nitric acid

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

occupational carcinogen]

symptoms Iirritation eyes, skin, nose, respiratory system; dizziness; headache, nausea, staggered gait;

anorexia, lassitude (weakness, exhaustion); dermatitis; bone marrow depression; [potential

Tareet Oreans ERves. skin. respiratorv svstem. blood. central nervous svstem. bone marrow



http://www.cdc.gov/niosh-rtecs/CY155CC0.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=130
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/71432.html
http://www.cdc.gov/niosh/npg/nengapdxa.html
http://www.cdc.gov/niosh/npg/nengapdxf.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1500.pdf
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1501.pdf
http://www.cdc.gov/niosh/docs/2003-154/pdfs/3700.pdf
http://www.cdc.gov/niosh/docs/2003-154/pdfs/3800.pdf
http://www.osha.gov/dts/sltc/methods/organic/org012/org012.html
http://www.cdc.gov/Other/disclaimer.html
http://www.osha.gov/dts/sltc/methods/validated/1005/1005.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

| - 7 v ’ L v v s - v

Cancer Site [leukemia]

Personal Protection/Sanitation (ﬁ First Aid (See DI'OCGdIII'eS (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet (flammable)
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

(See Appendix E) (nengapdxe.html)
NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0015
(/niosh/ipcsneng/nengooi15.html) See MEDICAL TESTS: 0022 (/niosh/docs/2005-110/nmedoo22.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA P
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFQ l ]S A 2@
Ma:IEEasy J"\

Gwarnment



http://www.cdc.gov/niosh/
http://www.cdc.gov/cdc-info/requestform.html
http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html
http://www.cdc.gov/niosh/npg/nengapdxe.html
http://www.cdc.gov/niosh/npg/pgintrod.html#mustread
http://www.cdc.gov/niosh/npg/pgintrod.html
http://www.cdc.gov/niosh/ipcsneng/neng0015.html
http://www.cdc.gov/niosh/docs/2005-110/nmed0022.html
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Search the Pocket Guide

Enter search terms separated by spaces.

d Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting Pecple. ™

SEARCH

Ethyl benzene

Synonyms & Trade Names Ethylbenzol, Phenylethane

RTECS No.

DA0700000
(/niosh-
rtecs/DAAAE60.html)

CASNo. 100-41-4

DOT ID & Guide 1175 130 (http://wwwapps.tc.gc.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &

ttp://www.cdc.gov/Other/disclaimer.html

Formula CHSCH2C6H5 Conversion 1 ppm =

4.34 mg/m3

mLH 800 ppm [10%LEL]
See: 100414 (/niosh/idlh/100414.html)

Exposure Limits

N10sH REL : TWA 100 ppm (435 mg/m3) ST
125 ppm (545 mg/m3)

0sHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 %% (/niosh/docs/2003-154/pdfs/1501.pdf) ;
OSHA 7

ttp://www.osha.gov/dts/sltc/methods/organic/orgoo1/orgoo1.html
& (http://www.cdc.gov/Other/disclaimer.html) , 1002

(http://www.osha.gov/dts/sltc/methods/mdt/mdt1002/1002.html) &

ttp://www.cdc.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with an aromatic odor.

MW: BP: FRZ: Sol: ve: 7 mmHg p: 8.76 eV
106.2 277°F -139°F 0.01%

Sp.Gr: F1.P: UEL: LEL:

0.87 55°F 6.7% 0.8%

Class IB Flammable Liquid: FLP. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities StI‘OHg oxidizers

Exposure Routes inhalation, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, mucous membrane; headache; dermatitis; narcosis, coma

Target Organs Eyes, skin, respiratory system, central nervous system

Personal Protection/Sanitation (S_e_Q
protection codes (protect.html) )
Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated
Remove: When wet (flammable)
Change: No recommendation

First Aid (See procedures (firstaid.html) )
Eye: Irrigate immediately

Skin: Water flush promptly

Breathing: Respiratory support
Swallow: Medical attention immediately



http://www.cdc.gov/niosh-rtecs/DAAAE60.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=130
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/100414.html
http://www.cdc.gov/niosh/npg/nengapdxg.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1501.pdf
http://www.osha.gov/dts/sltc/methods/organic/org001/org001.html
http://www.cdc.gov/Other/disclaimer.html
http://www.osha.gov/dts/sltc/methods/mdt/mdt1002/1002.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html

Respirator Recommendations

NIOSH/OSHA

Up to 800 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*

(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0268 (/niosh/ipcsneng/nengo268.html)
See MEDICAL TESTS: 0098 (/niosh/docs/2005-110/nmed0o098.html)
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Page last updated: November 18, 2010
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Toluene

Synonyms & Trade Names Methyl benzene, Methyl benzol, Phenyl methane, Toluol

CASNo. 108-88-3 || RTECSNo. DOT ID & Guide 1294 130 (http://wwwapps.tc.gc.ca/saf-sec-

XS5250000 (/niosh- sur/3/erg-gmu/erg/guidepage.aspx?guide=130)
rtecs/XS501BDo.html ttp://www.cdc.gov /Other/disclaimer.html

Formula C6H5CH3 Conversion 1 ppm = | IDLH 500 ppm

3.77 mg/m3 See: 108883 (/niosh/idlh/108883.html)
Exposure Limits Measurement Methods
n10sH REL : TWA 100 ppm (375 mg/m3) || NIOSH 1500 7 (/niosh/docs/2003-154/pdfs/1500.pdf), 1501
ST 150 ppm (560 mg/m3) £ (/niosh/docs/2003-154/pdfs/1501.pdf) , 3800
0sHA PEL 1 (nengapdxg.html) : TWA 200 (/niosh/docs/2003-154 /pdfs/3800.pdf) , 4000 T
ppm C 300 ppm 500 ppm (10-minute (/niosh/docs/2003-154/pdfs/4000.pdf) ;
maximum peak) OSHA 111

ttp://www.osha.gov/dts/sltc/methods/organic/orgi11/orgi11.html
://www.cdc.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with a sweet, pungent, benzene-like odor.

MW: BP: FRZ: Sol(74°F): || ve: 21 mmHg r: 8.82eV
92.1 232°F | -139°F | 0.07%

Sp.Gr: FI.P: UEL: LEL: 1.1%

0.87 40°F 7.1%

Class IB Flammable Liquid: F1.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities StI‘Ol’lg oxidizers

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Ssymptoms irritation eyes, nose; lassitude (weakness, exhaustion), confusion, euphoria, dizziness, headache;
dilated pupils, lacrimation (discharge of tears); anxiety, muscle fatigue, insomnia; paresthesia; dermatitis;
liver, kidney damage

Target Organs Hyes, skin, respiratory system, central nervous system, liver, kidneys

Personal Protection/Sanitation (See First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly
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http://www.cdc.gov/niosh/npg/firstaid.html

EYyes: Frevent eye contact preatning: Kespiratory support

Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet (flammable)

Change: No recommendation

Respirator Recommendations

NIOSH

Up to 500 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*

(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0078
(/niosh/ipcsneng/nengoo78.html) See MEDICAL TESTS: 0232 (/niosh/docs/2005-110/nmedo232.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA Pl
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO l ]S A }é
MadEEasy r"‘h

Emarnmant



http://www.cdc.gov/niosh/
http://www.cdc.gov/cdc-info/requestform.html
http://www.cdc.gov/niosh/npg/pgintrod.html#mustread
http://www.cdc.gov/niosh/npg/pgintrod.html
http://www.cdc.gov/niosh/ipcsneng/neng0078.html
http://www.cdc.gov/niosh/docs/2005-110/nmed0232.html
http://www.usa.gov/
http://www.hhs.gov/

Search the Pocket Guide

Enter search terms separated by spaces.

} Centers for Disease Control and Prevention
g CDC 24/7: Saving Lives. Protecting People.™

SEARCH

p-Xylene

Synonyms & Trade Names 1,4-Dimethylbenzene; para-Xylene; p-Xylol

RTECS No.

ZE2625000 (/niosh-
rtecs/ZE280DES8.html)

CASNo. 106-42-3

DOT ID & Guide 1307 130 (http://wwwapps.tc.ge.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx?guide=130)

http://www.cdc.gov/Other/disclaimer.html

Formula C6H4(CH3)2 Conversion 1 ppm =

4.41 mg/m3

IDLH 90O ppm
See: 95476 (/niosh/idlh/95476.html)

Exposure Limits

~n10sH REL : TWA 100 ppm (435 mg/m3) ST
150 ppm (655 mg/m3)

0sHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 %% (/niosh/docs/2003-154/pdfs/1501.pdf),

3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;

OSHA 1002

(http://www.osha.gov/dts/sltc/methods/mdt/mdt1002/1002.html)
& (http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltec/methods/index.html) &
http://www.cde.gov/Other/disclaimer.html

Physical Description Colorless liquid with an aromatic odor. [Note: A solid below 56°F.]

MW: BP: FRZ: Sol: ve: 9 mmHg ip: 8.44 eV
106.2 281°F 56°F 0.02%

Sp.Gr: F1.P: UEL: LEL:

0.86 81°F 7.0% 1.1%

Class IC Flammable Liquid: FLP. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, staggering
gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis

kidneys

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, blood, liver,

Personal Protection/Sanitation (&
protection codes (protect.html) )
Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated
Remove: When wet (flammable)

First Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately
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http://www.cdc.gov/niosh/npg/firstaid.html

Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF =10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0086
(/niosh/ipcsneng/nengo086.html)
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o-Xylene

Synonyms & Trade Names 1,2-Dimethylbenzene; ortho-Xylene; o-Xylol

RTECS No.

ZE2450000 (/niosh-
rtecs/ZE256250.html)

CASNo. 95-47-6

DOT ID & Guide 1307 130 (http: s.tc.ge.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx ?guide=130) &
(http://www.cdc.gov/Other/disclaimer.html)

Formula C6H4(CH3)2 Conversion 1 ppm =

4.34 mg/m3

IDLH 900 ppm
See: 95476 (/niosh/idlh/95476.html)

Exposure Limits

N10sH REL : TWA 100 ppm (435 mg/m3)
ST 150 ppm (655 mg/m3)

0osHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 %% (/niosh/docs/2003-154/pdfs/1501.pdf),

3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;

OSHA 1002

(http://www.osha.gov /dts/sltc/methods/mdt/mdti002/1002.html)
7 _(http://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Physical Description Colorless liquid with an aromatic odor.

MW: BP: FRZ: Sol: vr: 7 mmHg p: 8.56 eV
106.2 2092°F -13°F 0.02%

Sp.Gr: F1.P: UEL: LEL:

0.88 90°F 6.7% 0.9%

Class IC Flammable Liquid: FLP. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, staggering
gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, blood, liver,
kidneys

rirst Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately

Personal Protection/Sanitation (&
protection codes (protect.html) )
Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated

Remave:s When wet (flammahle)
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Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0084
(/niosh/ipcsneng/nengo084.html)
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m-Xylene

Synonyms & Trade Names 1,3-Dimethylbenzene; meta-Xylene; m-Xylol

RTECS No.

ZE2275000 (/niosh-
rtecs/ZE22B6B8.html)

CASNo. 108-38-3

DOT ID & Guide 1307 130 (http://wwwapps.tc.gc.ca/saf-sec-
sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &
http://www.cdc.gov/Other/disclaimer.html

Formula C6H4(CH3)2 Conversion 1 ppm =

4.34 mg/m3

IDLH 900 ppm
See: 95476 (/niosh/idlh/95476.html)

Exposure Limits

N10sH REL : TWA 100 ppm (435 mg/m3)
ST 150 ppm (655 mg/m3)

0osHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 ¥ (/niosh/docs/2003-1 dfs/1501.pd

3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;

OSHA 1002

http://www.osha.gov/dts/sltc/methods/mdt/mdti1002/1002.html
://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

http://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with an aromatic odor.

Mw: BP: FRZ: Sol: ve: 9 mmHg ip: 8.56 eV
106.2 282°F -54°F Slight

Sp.Gr: F1.P: UEL: LEL:

0.86 82°F 7.0% 1.1%

Class IC Flammable Liquid: FL.P. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, staggering
gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, blood, liver,
kidneys

Personal Protection/Sanitation (See

protection codes (protect.html) )

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contaminated
Remove: When wet (flammable)

First Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately
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Change ‘No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0085
(/niosh/ipesneng/nengo085.html)
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Tetrachloroethylene

Synonyms & Trade Names Perchlorethylene, Perchloroethylene, Perk, Tetrachlorethylene

CASNo. 127-18-4 RTECS No. DOT ID & Guide 1897 160 (http://wwwapps.tc.ge.ca/saf-sec-

KX3850000 (/niosh- || sur/3/erg-gmu/erg/guidepage.aspx?guide=160) &
rtecs/KX3ABF10.html) ttp://www.cde.gov/Other/disclaimer.html

Formula C12C=CC12 Conversion 1 ppm = | moLH Ca[150 ppm]

6.78 mg/m3 See: 127184 (/niosh/idlh/127184.html)
Exposure Limits Measurement Methods
NIOSH REL : Ca Minimize Workplace NIOSH 1003 7__* (/niosh/docs/2003-154 /pdfs/1003.pdf) 5
exposure concentrations. See Appendix A || OSHA 1001
(nengapdxa.html) ttp://www.osha.gov/dts/sltc/methods/mdt/mdt1001/1001.html
osHA PEL T (nengapdxg.html) : TWA 100 & _(http://www.cdc.gov/Other/disclaimer.html
ppm See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

C 200 ppm (for 5 minutes in any 3-hour (http://www.osha.gov/dts/sltc/methods/index.html) &

period), with a maximum peak of 300 ttp://www.cdc.gov/Other/disclaimer.html

ppm

Physical Description Colorless liquid with a mild, chloroform-like odor.

MWw: BP: FRZ: Sol: vp: 14 mmHg P: 9.32 eV
165.8 250°F -2°F 0.02%

Sp.Gr: F1.P: UEL: LEL: NA

1.62 NA NA

Noncombustible Liquid, but decomposes in a fire to hydrogen chloride and phosgene.

Incompatibilities & Reactivities Strong oxidizers; chemically-active metals such as lithium, beryllium &
barium; caustic soda; sodium hydroxide; potash

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat, respiratory system; nausea; flush face, neck; dizziness,
incoordination; headache, drowsiness; skin erythema (skin redness); liver damage; [potential occupational
carcinogen]

Target Organs Eyes, skin, respiratory system, liver, kidneys, central nervous system

Cancer Site [in animals: liver tumors]



http://www.cdc.gov/niosh-rtecs/KX3ABF10.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=160
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http://www.cdc.gov/Other/disclaimer.html

Personal Protection/Sanitation (See First Aid (See DI‘OCGdllI‘eS (firstaid.html))

protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0076
(/niosh/ipcsneng/nengoo076.html) See MEDICAL TESTS: 0179 (/niosh/docs/2005-110/nmedo179.html)
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Trichloroethylene

Synonyms & Trade Names Ethylene trichloride, TCE, Trichloroethene, Trilene

CASNo. 79-01-6 RTECS No. KX4550000 DOT ID & Guide 1710 160 (http://wwwapps.tc.ge.ca/saf-sec-
(/niosh- sur/3/erg-gmu/erg/guidepage.aspx?guide=160)
rtecs/KX456D70.html) http://www.cdc.gov/Other/disclaimer.html

Formula ClCH=CC12 Conversion 1 Pppm = 5.37 || IDLH Ca[1000 ppm]

mg/m3 See: 79016 (/niosh/idlh/79016.html)
Exposure Limits Measurement Methods
N10sH REL : Ca See Appendix A (nengapdxa.html) NIOSH 1022 % (/niosh/docs/2003-1 dfs/1022.pdf),
See Appendix C (nengapdxc.html) 3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;

osHA PEL T (nengapdxg.html) : TWA 100 ppm C || OSHA 1001

200 ppm 300 ppm (5-minute maximum peak (http://www.osha.gov/dts/sltc/methods/mdt/mdt1001/1001.html)
in any 2 hours) & (http://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) d#
(http://www.cdc.gov/Other/disclaimer.html)

Physical Description Colorless liquid (unless dyed blue) with a chloroform-like odor.

MW: BP: Frz: -99°F || sol: 0.1% | vr: 58 mmHg p: 9.45 eV
131.4 189°F

Sp.Gr: r.p: ? || UEL(77°F): | LEL(77°F):

1.46 10.5% 8%

Combustible Liquid, but burns with difficulty.

Incompatibilities & Reactivities Strong caustics & alkalis; chemically-active metals (such as barium, lithium,
sodium, magnesium, titanium & beryllium)

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms Irritation eyes, skin; headache, visual disturbance, lassitude (weakness, exhaustion), dizziness,
tremor, drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmias, paresthesia; liver injury; [potential
occupational carcinogen]

Target Organs Eyes, skin, respiratory system, heart, liver, kidneys, central nervous system

Cancer site [in animals: liver & kidney cancer]

rirst Aid (See procedures (firstaid.html) )
Fve: Trricate immediatelv

Personal Protection/Sanitation (See DI‘OteCtiOIl
codes (mratect htm))



http://www.cdc.gov/niosh-rtecs/KX456D70.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=160
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/79016.html
http://www.cdc.gov/niosh/npg/nengapdxa.html
http://www.cdc.gov/niosh/npg/nengapdxc.html
http://www.cdc.gov/niosh/npg/nengapdxg.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1022.pdf
http://www.cdc.gov/niosh/docs/2003-154/pdfs/3800.pdf
http://www.osha.gov/dts/sltc/methods/mdt/mdt1001/1001.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html
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Skin: Prevent skin contact Skin: Soap wash promptly
Eyes: Prevent eye contact Breathing: Respiratory support
Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0081 (/niosh/ipcsneng/nengo081.html
See MEDICAL TEST'S: 0236 (/niosh/docs/2005-110/nmed0236.html)
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Vinylidene chloride

Synonyms & Trade Names 1,1-DCE; 1,1-Dichloroethene; 1,1-Dichloroethylene; VDC; Vinylidene chloride
monomer; Vinylidene dichloride

CASNo. 75-35-4

RTECS No.

KV9275000 (/niosh-
rtecs/KV8D8678.html)

DOT ID & Guide 1303 130P (http://wwwapps.tc.ge.ca/saf-sec-
sur/3/erg-gmu/erg/guidepage.aspx?guide=130&poly=1) &
(http://www.cdc.gov/Other/disclaimer.html) (inhibited)

Formula CH2 =CC12

Conversion

mrLa Ca[N.D.]
See: IDLH INDEX (/niosh/idlh/intridl4.html)

Exposure Limits

N10SsH REL : Ca See Appendix A

(nengapdxa.html)

OSHA PEL T (nengapdxg.html) : none

Measurement Methods

NIOSH 1015 ¥ (/niosh/docs/2003-154/pdfs/1015.pdf) ;

OSHA 19
(http://www.osha.gov/dts/sltc/methods/organic/orgo19/orgo19.html)
& (http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Physical Description Colorless liquid or gas (above 89°F) with a mild, sweet, chloroform-like odor.

Mw: BP: FRZ: Sol: vp: 500 mmHg P: 10.00 €V
96.9 89°F -189°F 0.04%

Sp.Gr: F1.P: UEL: LEL:

1.21 -2°F 15.5% 6.5%

Class IA Flammable Liquid: FLP. below 73°F and BP below 100°F.

Incompatibilities & Reactivities Aluminum, sunlight, air, copper, heat [Note: Polymerization may occur if
exposed to oxidizers, chlorosulfonic acid, nitric acid, or oleum. Inhibitors such as the monomethyl ether of
hydroquinone are added to prevent polymerization.]

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, throat; dizziness, headache, nausea, dyspnea (breathing difficulty); liver,
kidney disturbance; pneumonitis; [potential occupational carcinogen]

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys

Cancer Site [in animals: liver & kidney tumors]



http://www.cdc.gov/niosh-rtecs/KV8D8678.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=130&poly=1
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/intridl4.html
http://www.cdc.gov/niosh/npg/nengapdxa.html
http://www.cdc.gov/niosh/npg/nengapdxg.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1015.pdf
http://www.osha.gov/dts/sltc/methods/organic/org019/org019.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Personal Protection/Sanitation (See First Aid (See Drocedures (firstaid.html))

protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap flush immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet (flammable)
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0083 (/niosh/ipcsneng/nengo083.html
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1,2-Dichloroethylene

Synonyms & Trade Names Acetylene dichloride, cis-Acetylene dichloride, trans- Acetylene dichloride, sym-
Dichloroethylene

CASNo. 540-59-0 RTECS No. DOT ID & Guide 1150 130P (http://wwwapps.tc.gc.ca/saf-sec-

KV9360000 (/niosh- sur/3/erg-gmu/erg/guidepage.aspx?guide=130&poly=1) &
rtecs/KV8ED280.html) || (http://www.cde.gov/Other/disclaimer.html

Formula CICH=CHCI Conversion 1 ppm = IDLH 1000 ppm

3.97 mg/m3 See: 540590 (/niosh/idlh/540590.html
Exposure Limits Measurement Methods
n10sH REL : TWA 200 ppm (790 mg/m3) NIOSH 1003 ¥ (/niosh/docs/2003-154/pdfs/1003.pdf) ;
osHA PEL : TWA 200 ppm (790 mg/m3) OSHA 7

(http://www.osha.gov/dts/sltc/methods/organic/orgoo1/orgoo1.html)

://www.cde.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Physical Description Colorless liquid (usually a mixture of the cis & trans isomers) with a slightly acrid,
chloroform-like odor.

MW: 97.0 BP: FRZ: -57to | Sol: ve: 180-265 mmHg : 9.65 eV
118- || -115°F 0.4%
140°F

Sp.Gr(77°F): || ¥l.P: UEL: 12.8% | LEL:

1.27 36- 5.6%
39°F

Class IB Flammable Liquid: F1.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong alkalis, potassium hydroxide, copper [Note: Usually
contains inhibitors to prevent polymerization.]

Exposure Routes inhalation, ingestion, skin and/or eye contact

symptoms irritation eyes, respiratory system; central nervous system depression

Target Organs Eyes, respiratory system, central nervous system

Personal Protection/Sanitation (See First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately
Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: Prevent eye contact Breathing: Respiratory support



http://www.cdc.gov/niosh-rtecs/KV8ED280.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=130&poly=1
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/540590.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1003.pdf
http://www.osha.gov/dts/sltc/methods/organic/org001/org001.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html

Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet (flammable)
Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 1000 ppm:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode£

(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)£

(APF = 50) Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s)

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0436 (/niosh/ipcsneng/nengo436.html)
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Vinyl chloride

Synonyms & Trade Names Chloroethene, Chloroethylene, Ethylene monochloride, Monochloroethene,
Monochloroethylene, VC, Vinyl chloride monomer (VCM)

CASNo. 75-01-4 RTECS No. DOT ID & Guide 1086 116P (http://wwwapps.tc.gc.ca/saf-sec-

KUQ625000 (/niosh- || sur/3/erg-gmu/erg/guidepage.aspx?guide=116&poly=1) &
rtecs/KU92DDA8.html) || (http://www.cde.gov/Other/disclaimer.html) (inhibited)

Formula CH2=CHC1 Conversion 1 ppm = mLH Ca [ND]

2.56 mg/m3 See: IDLH INDEX (/niosh/idlh/intridl4.html)
Exposure Limits Measurement Methods
N10sH rEL : Ca See Appendix A NIOSH 1007 %% (/niosh/docs/2003-1 dfs/1007.pd
(nengapdxa.html) OSHA 4
OSHA PEL : [1910.1017] TWA 1 ppm C 5 (http://www.osha.gov/dts/sltc/methods/organic/orgoo4/orgoo4.html)
ppm [15-minute] & _(http://www.cdc.gov/Other/disclaimer.html) , 75

http://www.osha.gov /dts/sltc/methods/organic/orgo75/orgo75.html

g (http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/does/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

http://www.cdc.gov /Other/disclaimer.html

Physical Description Colorless gas or liquid (below 7°F) with a pleasant odor at high concentrations. [Note:
Shipped as a liquefied compressed gas.]

MwW: Bpr: 7°F FRZ: Sol(77°F): || ve: 3.3 atm P: 9.99 eV
62.5 -256°F 0.1%
Fl.p: NA UEL: LEL: 3.6% || RGasD: 2.21

Flammable Gas

Incompatibilities & Reactivities Copper, oxidizers, aluminum, peroxides, iron, steel [Note: Polymerizes in air,
sunlight, or heat unless stabilized by inhibitors such as phenol. Attacks iron & steel in presence of moisture.]

Exposure Routes inhalation, skin and/or eye contact (liquid)

symptoms lassitude (weakness, exhaustion); abdominal pain, gastrointestinal bleeding; enlarged liver; pallor or
cyanosis of extremities; liquid: frostbite; [potential occupational carcinogen]

Target Organs Liver, central nervous system, blood, respiratory system, lymphatic system



http://www.cdc.gov/niosh-rtecs/KU92DDA8.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=116&poly=1
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/intridl4.html
http://www.cdc.gov/niosh/npg/nengapdxa.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1007.pdf
http://www.osha.gov/dts/sltc/methods/organic/org004/org004.html
http://www.cdc.gov/Other/disclaimer.html
http://www.osha.gov/dts/sltc/methods/organic/org075/org075.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Cancer Site [liver cancer]

Personal Protection/Sanitation (& First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Frostbite

Skin: Frostbite Skin: Frostbite

Eyes: Frostbite Breathing: Respiratory support

Wash skin: No recommendation
Remove: When wet (flammable)
Change: No recommendation
Provide: Frostbite wash

Respirator Recommendations

(See Appendix E) (nengapdxe.html)
NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
canister providing protection against the compound of concern

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0082 (/niosh/ipcsneng/nengoo82.html
See MEDICAL TESTS: 0241 (/niosh/docs/2005-110/nmedo241.html)
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Methyl chloroform

Synonyms & Trade Names Chlorothene; 1,1,1-Trichloroethane; 1,1,1-Trichloroethane (stabilized)

CAS No. 71_55_6 RTECS No.
KJ2975000 (/niosh-

rtecs/KJ2D6518.html)

DOT ID & Guide 2831 160
(http://wwwapps.tec.ge.ca/saf-sec-sur/3/erg-
gmu/erg/guidepage.aspx?guide=160) &
http://www.cdc.gov/Other/disclaimer.html

Formula CH3CC13 Conversion 1 ppm =
5.46 mg/m3

IDLH 700 ppm
See: 71556 (/niosh/idlh/71556.html)

Exposure Limits

N10sH REL : C 350 ppm (1900 mg/m3)
[15-minute] See Appendix C
(nengapdxc.html) (Chloroethanes)

0sHA PEL T (nengapdxg.html) : TWA 350
ppm (1900 mg/m3)

Measurement Methods

NIOSH 1003 % (/niosh/docs/2003-

154 /pdfs/1003.pdf)

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &
http://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with a mild, chloroform-like odor.

MW: BP: FRZ: Sol: vp: 100 mmHg P: 11.00 eV
133.4 165°F | -23°F 0.4%
Sp.Gr: F1L.P: ? UEL: LEL:
1.34 12.5% 7.5%

Combustible Liquid, but burns with difficulty.

water to form hydrochloric acid.]

Incompatibilities & Reactivities Strong caustics; strong oxidizers; chemically-active metals such
as zinc, aluminum, magnesium powders, sodium & potassium; water [Note: Reacts slowly with

Exposure Routes inhalation, ingestion, skin and/or eye contact

symptoms irritation eyes, skin; headache, lassitude (weakness, exhaustion), central nervous
system depression, poor equilibrium; dermatitis; cardiac arrhythmias; liver damage

Target Organs Eyes, skin, central nervous system, cardiovascular system, liver



http://www.cdc.gov/niosh-rtecs/KJ2D6518.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=160
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/71556.html
http://www.cdc.gov/niosh/npg/nengapdxc.html
http://www.cdc.gov/niosh/npg/nengapdxg.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1003.pdf
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Personal Protection/Sanitation (See rirst Aid (See procedures (firstaid.html) )

protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 700 ppm:
(APF = 10) Any supplied-air respirator*®
(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary self-
contained positive-pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0079
(/niosh/ipcsneng/neng0079.html) See MEDICAL TESTS: 0141 (/niosh/docs/2005-
110/nmedoi141.html)
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Coal tar pitch volatiles

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.]

CASNo. RTECS No. . DOT ID & Guide 2713 153 (http://wwwapps.tc.gc.ca/saf-sec-

65996-93-2 || GF8655000 (/niosh- erg-gmu/erg/guidepage.aspx?guide=1
rtecs/GF841008.html) || (http://www.cde.gov/Other/disclaimer.html) (acridine)
Conversion

mLH Ca [80 mg/m3]
See: 65096932 (/niosh/idlh/65996932.html)

Exposure Limits

N10sH REL : Ca TWA 0.1 mg/m3
(cyclohexane-extractable fraction)

See Appendix A (nengapdxa.html)
See Appendix C (nengapdxc.html)

osHA PEL : TWA 0.2 mg/m3
(benzene-soluble fraction)

[1910.1002] See Appendix C
(nengapdxc.html)

Measurement Methods

OSHA 58
ttp://www.osha.gov/dts/sltc/methods/organic/orgos58/orgo58.html

i (http://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov /Other/disclaimer.html

Physical Description Black or dark-brown amorphous residue.

Properties
vary
depending
upon the
specific
compound.

O]

Combustible Solids

Incompatibilities & Reactivities Strong oxidizers

Exposure Routes inhalation, skin and/ or eye contact

symptoms dermatitis, bronchitis, [potential occupational carcinogen]



http://www.cdc.gov/niosh-rtecs/GF841098.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/65996932.html
http://www.cdc.gov/niosh/npg/nengapdxa.html
http://www.cdc.gov/niosh/npg/nengapdxc.html
http://www.cdc.gov/niosh/npg/nengapdxc.html
http://www.osha.gov/dts/sltc/methods/organic/org058/org058.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Target Organs respiratory system, skin, bladder, kidneys

cancer Site [lung, kidney & skin cancer]

Personal Protection/Sanitation (See First Aid (See procedures (firstaid.html) )

protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: Daily Swallow: Medical attention immediately

Remove: No recommendation
Change: Daily

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 1415
(/niosh/ipcsneng/nengi415.html) See MEDICAL TESTS: 0054 (/niosh/docs/2005-110/nmedoo54.html)
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Phenol

Synonyms & Trade Names Carbolic acid, Hydroxybenzene, Monohydroxybenzene, Phenyl
alcohol, Phenyl hydroxide

CASNo. 108-95- | RTECSNo. . DOT ID & Guide 1671 153 (http://wwwapps.tc.gec.ca/saf-
2 SJ3325000 (/niosh- || sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153)

rtecs/SJ32BC48.html) || (http://www.cde.gov/Other/disclaimer.html) (solid)
2312 153 (http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-
gmu/erg/guidepage.aspx ?guide=153) &
(http://www.cdc.gov/Other/disclaimer.html) (molten)
2821 153 (http://wwwapps.tc.ge.ca/saf-sec-sur/3/erg-
gmu/erg/guidepage.aspx ?guide=153) &

(http://www.cdc.gov/Other/disclaimer.html) (solution)

Formula C6H5OH Conversion 1 ppm = || IDLH 250 ppm

3.85 mg/ms3 See: 108952 (/niosh/idlh/108952.html)
Exposure Limits Measurement Methods
N10sH REL : TWA 5 ppm (19 mg/m3) C || NIOSH 2546 % (/niosh/docs/2003-
15.6 ppm (60 mg/m3) [15-minute] 154 /pdfs/2546.pdf) ;
[skin] OSHA 32
OSHA PEL : TWA 5 ppm (19 mg/m3) See: NMAM (/niosh/docs/2003-154/) or OSHA
[skin] Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &7

ttp://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless to light-pink, crystalline solid with a sweet, acrid odor. [Note:
Phenol liquefies by mixing with about 8% water.]

MW: BP: MLT: | Sol(77°F): || ve: 0.4 mmHg : 8.50 eV
94.1 359°F | 109°F | 9%

Sp.Gr: F1.P: UEL: LEL:
1.06 175°F 8.6% 1.8%

Combustible Solid

Incompatibilities & Reactivities Strong oxidizers, calcium hypochlorite, aluminum chloride, acids



http://www.cdc.gov/niosh-rtecs/SJ32BC48.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/108952.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/2546.pdf
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Ssymptoms irritation eyes, nose, throat; anorexia, weight loss; lassitude (weakness, exhaustion),
muscle ache, pain; dark urine; cyanosis; liver, kidney damage; skin burns; dermatitis;
ochronosis; tremor, convulsions, twitching

Target Organs Eyes, skin, respiratory system, liver, kidneys

Personal Protection/Sanitation (ﬁ First Aid (See DI‘OCGdllI'eS (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: Daily
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH/OSHA

Up to 50 ppm:

(APF = 10) Any air-purifying half-mask respirator with organic vapor cartridge(s) in
combination with an N95, R95, or P95 filter. The following filters may also be used: N99, R99,
P99, N100, R100, P100.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 10) Any supplied-air respirator

Up to 125 ppm:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode

(APF = 25) Any powered, air-purifying respirator with an organic vapor cartridge in
combination with a high-efficiency particulate filter.

Up to 250 ppm:

(APF = 50) Any air-purifying full-facepiece respirator equipped with organic vapor cartridge(s)
in combination with an N100, R100, or P10o0 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and organic
vapor cartridge(s) in combination with a high-efficiency particulate filter

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode



http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary self-
contained positive-pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0070
(/niosh/ipcsneng/nengo070.html) See MEDICAL TESTS: 0182 (/niosh/docs/2005-
110/nmedo182.html)
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Naphthalene

Synonyms & Trade Names Naphthalin, Tar camphor, White tar

CASNo. 91-20- || RTECS No. DOT ID & Guide 1334 133 (http://wwwapps.te.ge.ca/saf-sec-
3 J 0525000 sur/3/erg-gmu/erg/guidepage.aspx?guide=133) &
(/niosh- (http://www.cdc.gov/Other/disclaimer.html) (crude or refined)

rtecs/QJ802C8.html) | 5304 133 (http://wwwapps.te.ge.ca/saf-sec-sur/3/erg-
gmu/erg/guidepage.aspx ?guide=133) &
http://www.cde.gov/Other/disclaimer.html) (molten)

Formula C10H8 Conversion 1 ppm IDLH 250 ppm

= 5.24 mg/m3 See: 91203 (/niosh/idlh/91203.html)
Exposure Limits Measurement Methods
N10sH REL : TWA 10 ppm (50 NIOSH 1501 % (/niosh/docs/2003-154/pdfs/1501.pdf) ;
mg/m3) ST 15 ppm (75 mg/m3) OSHA 35
0sHA PEL T (nengapdxg.html) : TWA http://www.osha.gov/dts/sltc/methods/organic/orgo35/orgo35.html
10 ppm (50 mg/m3) & (http://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &
http://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless to brown solid with an odor of mothballs. [Note: Shipped as a molten
solid. ]

MW: BP: MLT: Sol: ve: 0.08 mmHg : 8.12eV
128.2 || 424°F | 176°F 0.003%

Sp.Gr: F1.P: UEL: LEL:
1.15 174°F || 5.9% 0.9%

Combustible Solid, but will take some effort to ignite.

Incompatibilities & Reactivities Strong oxidizers, chromic anhydride

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes; headache, confusion, excitement, malaise (vague feeling of discomfort);
nausea, vomiting, abdominal pain; irritation bladder; profuse sweating; jaundice; hematuria (blood in

the urine), renal shutdown; dermatitis, optical neuritis, corneal damage



http://www.cdc.gov/niosh-rtecs/QJ802C8.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=133
http://www.cdc.gov/Other/disclaimer.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=133
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/91203.html
http://www.cdc.gov/niosh/npg/nengapdxg.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/1501.pdf
http://www.osha.gov/dts/sltc/methods/organic/org035/org035.html
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

| Target Organs Eyes, skin, blood, liver, kidneys, central nervous system

Personal Protection/Sanitation (See rirst Aid (See procedures (firstaid.html) )

protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Molten flush immediately/solid-liquid soap wash
Eyes: Prevent eye contact promptly

Wash skin: When contaminated Breathing: Respiratory support

Remove: When wet or Swallow: Medical attention immediately
contaminated

Change: Daily

Respirator Recommendations

NIOSH/OSHA

Up to 100 ppm:

(APF = 10) Any air-purifying half-mask respirator with organic vapor cartridge(s) in combination with
an No5, R95, or Poj filter. The following filters may also be used: Ngg, R99, P99, N100, R100, P100.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.*

(APF = 10) Any supplied-air respirator*

Up to 250 ppm:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode*

(APF = 50) Any air-purifying full-facepiece respirator equipped with organic vapor cartridge(s) in
combination with an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 25) Any powered, air-purifying respirator with an organic vapor cartridge in combination with a
high-efficiency particulate filter.*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0667
(/niosh/ipcsneng/neng0667.html) See MEDICAL TESTS: 0152 (/niosh/docs/2005-110/nmedo152.html)
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p-Cresol

Synonyms & Trade Names para-Cresol, 4-Cresol, p-Cresylic acid, 1- Hydroxy-4-methylbenzene,
4-Hydroxytoluene, 4-Methyl phenol

CASNo. 106-44-5

RTECS No.
G0O6475000 (/niosh-

rtecs/GO62CCF8.html)

DOT ID & Guide 2076 153

(http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-

gmu/erg/guidepage.aspx?guide=153) &

ttp://www.cde.gov/Other/disclaimer.html

Formula CH3C6H4OH

Conversion 1 ppm =
4.43 mg/m3

IDLH 250 ppm

See: cresol (/niosh/idlh/cresol.html)

Exposure Limits

NT10SH REL : TWA 2.3 ppm (10 mg/m3)
osHA PEL : TWA 5 ppm (22 mg/m3) [skin]

Measurement Methods

NIOSH 2546 < (/niosh/docs/2003-

154 /pdfs/2546.pdf) ;
OSHA 32

See: NMAM (/niosh/docs/2003-154/) or OSHA

Methods

(http://www.osha.gov/dts/sltc/methods/index.html)

& (http://www.cdc.gov/Other/disclaimer.html)

Physical Description Crystalline solid with a sweet, tarry odor. [Note: A liquid above 95°F.]

Mw: BP: MLT: || sol: 2% VP(77°F): 0.11 mmHg : 8.97eV
108.2 396°F 95°F

Sp.Gr: F1.P: UEL: LEL(SOOOF):

1.04 187°F ? 1.1%

Combustible Solid Class IITA Combustible Liquid: FLP. at or above 140°F and below 200°F.

Incompatibilities & Reactivities Strong oxidizers, acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, mucous membrane; central nervous system effects: confusion,
depression, resp failure; dyspnea (breathing difficulty), irreg rapid resp, weak pulse; eye, skin
burns; dermatitis; lung, liver, kidney, pancreas damage



http://www.cdc.gov/niosh-rtecs/GO62CCF8.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/cresol.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/2546.pdf
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys, pancreas,

cardiovascular system

Personal Protection/Sanitation (See protection
codes (protect.html) )

Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated

Remove: When wet or contaminated
Change: Daily

Provide: Eyewash, Quick drench

First Aid (See procedures (firstaid.html) )
Eye: Irrigate immediately

Skin: Soap wash immediately
Breathing: Respiratory support
Swallow: Medical attention immediately

Respirator Recommendations

NIOSH
Up to 23 ppm:

(APF = 10) Any air-purifying half-mask respirator with organic vapor cartridge(s) in
combination with an N95, Rg5, or P9j5 filter. The following filters may also be used: N99, R9o,

P99, N100, R100, P100.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 10) Any supplied-air respirator
Up to57.5 ppm:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode
(APF = 25) Any powered, air-purifying respirator with an organic vapor cartridge in
combination with a high-efficiency particulate filter.

Up to115 ppm:

(APF = 50) Any air-purifying full-facepiece respirator equipped with organic vapor cartridge(s)
in combination with an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and organic
vapor cartridge(s) in combination with a high-efficiency particulate filter*

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a

continuous-flow mode*

(APF = 50) Any self-contained breathing apparatus with a full facepiece
(APF = 50) Any supplied-air respirator with a full facepiece

Up to 250 ppm:

(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is



http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp

operated in a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary self-
contained positive-pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0031
(/niosh/ipcsneng/nengoo31.html) See MEDICAL TESTS: 0059 (/niosh/docs/2005-
110/nmed0059.html)
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0-Cresol

Synonyms & Trade Names Ortho-Cresol, 2-Cresol, o-Cresylic acid, 1- Hydroxy-2-methylbenzene,
2-Hydroxytoluene, 2-Methyl phenol

CASNo. 95-48-7

RTECS No.
G0O6300000 (/niosh-

rtecs/G0O602160.html)

DOT ID & Guide 2076 153

(http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-

gmu/erg/guidepage.aspx?guide=153) &

ttp://www.cde.gov/Other/disclaimer.html

Formula CH3C6H4OH

Conversion 1 ppm =
4.43 mg/m3

IDLH 250 ppm

See: cresol (/niosh/idlh/cresol.html)

Exposure Limits

NT10SH REL : TWA 2.3 ppm (10 mg/m3)
osHA PEL : TWA 5 ppm (22 mg/m3) [skin]

Measurement Methods

NIOSH 2546 < (/niosh/docs/2003-

154 /pdfs/2546.pdf) ;
OSHA 32

See: NMAM (/niosh/docs/2003-154/) or OSHA

Methods

(http://www.osha.gov/dts/sltc/methods/index.html)

& (http://www.cdc.gov/Other/disclaimer.html)

Physical Description White crystals with a sweet, tarry odor. [Note: A liquid above 88°F.]

Mw: BP: MLT: || sol: 2% VP(77°F): 0.29 mmHg : 8.93 eV
108.2 376°F 88°F

Sp.Gr: F1.P: UEL: LEL(SOOOF):

1.05 178°F ? 1.4%

Combustible Solid Class IITA Combustible Liquid: FLP. at or above 140°F and below 200°F.

Incompatibilities & Reactivities Strong oxidizers, acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, mucous membrane; central nervous system effects: confusion,
depression, resp failure; dyspnea (breathing difficulty), irreg rapid resp, weak pulse; eye, skin
burns; dermatitis; lung, liver, kidney, pancreas damage



http://www.cdc.gov/niosh-rtecs/GO602160.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/cresol.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/2546.pdf
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys, pancreas,

cardiovascular system

Personal Protection/Sanitation (See protection
codes (protect.html) )

Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated

Remove: When wet or contaminated
Change: Daily

Provide: Eyewash, Quick drench

First Aid (See procedures (firstaid.html) )
Eye: Irrigate immediately

Skin: Soap wash immediately
Breathing: Respiratory support
Swallow: Medical attention immediately

Respirator Recommendations

NIOSH
Up to 23 ppm:

(APF = 10) Any air-purifying half-mask respirator with organic vapor cartridge(s) in
combination with an N95, Rg5, or P9j5 filter. The following filters may also be used: N99, R9o,

P99, N100, R100, P100.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 10) Any supplied-air respirator
Up to57.5 ppm:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode
(APF = 25) Any powered, air-purifying respirator with an organic vapor cartridge in
combination with a high-efficiency particulate filter.

Up to115 ppm:

(APF = 50) Any air-purifying full-facepiece respirator equipped with organic vapor cartridge(s)
in combination with an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and organic
vapor cartridge(s) in combination with a high-efficiency particulate filter*

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a

continuous-flow mode*

(APF = 50) Any self-contained breathing apparatus with a full facepiece
(APF = 50) Any supplied-air respirator with a full facepiece

Up to 250 ppm:

(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is



http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp

operated in a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary self-
contained positive-pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0030
(/niosh/ipcsneng/nengo030.html)
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m-Cresol

Synonyms & Trade Names meta-Cresol, 3-Cresol, m-Cresylic acid, 1- Hydroxy-3-methylbenzene,
3-Hydroxytoluene, 3-Methyl phenol

CASNo. 108-39-4 RTECS No. DOT ID & Guide 2076 153

GO6125000 (/niosh- || (http://wwwapps.te.ge.ca/saf-sec-sur/3/erg-
rtecs/GO5D75C8.html) || gmu/erg/guidepage.aspx?guide=153) &
ttp://www.cde.gov /Other/disclaimer.html

Formula CH3C6H4OH Conversion 1 ppm = IDLH 250 ppm
4.43 mg/m3 See: cresol (/niosh/idlh/cresol.html)

Exposure Limits Measurement Methods
N1osH REL : TWA 2.3 ppm (10 mg/m3) NIOSH 2546 ¥ (/niosh/docs/2003-

osHA PEL : TWA 5 ppm (22 mg/m3) [skin] 154 /pdfs/2546.pdf) ;

OSHA 32

See: NMAM (/niosh/docs/2003-154/) or OSHA
Methods
(http://www.osha.gov/dts/sltc/methods/index.html)

& (http://www.cdc.gov/Other/disclaimer.html)

Physical Description Colorless to yellowish liquid with a sweet, tarry odor. [Note: A solid below
54°F.]

MW: BP: FRZ: I sol: 2% VP(77°F): 0.14 mmHg : 8.98 eV
108.2 397°F 54°F

Sp.Gr: F1.P: UEL: LEL(SOOOF)I

1.03 187°F ? 1.1%

Class ITIA Combustible Liquid: F1.P. at or above 140°F and below 200°F.

Incompatibilities & Reactivities Strong oxidizers, acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Ssymptoms irritation eyes, skin, mucous membrane; central nervous system effects: confusion,
depression, resp failure; dyspnea (breathing difficulty), irreg rapid resp, weak pulse; eye, skin
burns; dermatitis; lung, liver, kidney, pancreas damage



http://www.cdc.gov/niosh-rtecs/GO5D75C8.html
http://wwwapps.tc.gc.ca/saf-sec-sur/3/erg-gmu/erg/guidepage.aspx?guide=153
http://www.cdc.gov/Other/disclaimer.html
http://www.cdc.gov/niosh/idlh/cresol.html
http://www.cdc.gov/niosh/docs/2003-154/pdfs/2546.pdf
http://www.cdc.gov/niosh/docs/2003-154/
http://www.osha.gov/dts/sltc/methods/index.html
http://www.cdc.gov/Other/disclaimer.html

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys, pancreas,
cardiovascular system

Personal Protection/Sanitation (See rirst Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: Daily
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

Up to 23 ppm:

(APF = 10) Any air-purifying half-mask respirator with organic vapor cartridge(s) in
combination with an N95, R95, or P95 filter. The following filters may also be used: N99, R99,
P99, N100, R100, P100.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 10) Any supplied-air respirator

Up to 57.5 ppm:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode

(APF = 25) Any powered, air-purifying respirator with an organic vapor cartridge in
combination with a high-efficiency particulate filter.

Up to115 ppm:

(APF = 50) Any air-purifying full-facepiece respirator equipped with organic vapor cartridge(s)
in combination with an N100, R100, or P10o0 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and organic
vapor cartridge(s) in combination with a high-efficiency particulate filter*

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a
continuous-flow mode*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 250 ppm:
(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary self-
contained positive-pressure breathing apparatus



http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp
http://www.cdc.gov/niosh/npg/pgintrod.html#nrp

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0646
(/niosh/ipcsneng/nengo646.html)
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Arsenic (inorganic compounds, as As)

Synonyms & Trade Names Arsenic metal: Arsenia
Other synonyms vary depending upon the specific As compound. [Note: OSHA considers "Inorganic Arsenic"
to mean copper acetoarsenite and all inorganic compounds containing arsenic except ARSINE.]

CASNo. 7440-38-
2 (metal)

RTECS No.

CG0525000 (metal)

(/niosh-

rtecs/CG802C8.html)

DOT ID & Guide 1558 152 (http://wwwapps.tec.ge.ca/saf-sec-
sur/3/erg-gmu/erg/guidepage.aspx?guide=152) #
(http://www.cdc.gov/Other/disclaimer.html) (metal)

1562 152 (http://wwwapps.tc.ge.ca/saf-sec-sur/3/erg-
gmu/erg/guidepage.aspx?guide=152) &7
(http://www.cdc.gov/Other/disclaimer.html) (dust)

(metal)

Formula AS

Conversion

mLH Ca[5 mg/m3 (as As)]
See: 7440382 (/niosh/idlh/7440382.html)

mg/m3

Exposure Limits
~n10sH REL : Ca C 0.002 mg/m3 [15-

minute] See Appendix A (nengapdxa.html)

OSHA PEL : [1910.1018] TWA 0.010

Measurement Methods

NIOSH 7300 % (/niosh/docs/2003-154/pdfs/7300.pdf) , 7301

£ (/niosh/docs/2003-154/pdfs/7301.pdf) , 7303 T

(/niosh/docs/2003-154/pdfs/7303.pdf) , 7900 =

(/niosh/docs/2003-154/pdfs/7900.pdf) , 9102 =
niosh/docs/2003-1 dfs/9102.pdf) ;

OSHA ID105

(http://www.osha.gov/dts/sltc/methods/inorganic/id105/id105.html)

& (http://www.cdec.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

http://www.cdc.gov/Other/disclaimer.html

Physical Description Metal: Silver-gray or tin-white, brittle, odorless solid.

Mw: BP: MLT: Sol: ve: 0 mmHg (approx) p: NA
74.9 Sublimes | 1135°F Insoluble
(Sublimes)
Sp.Gr: F.P: NA || vEL: NA LEL: NA
5.73
(metal)

flame.

Metal: Noncombustible Solid in bulk form, but a slight explosion hazard in the form of dust when exposed to

Incompatibilities & Reactivities Strong oxidizers, bromine azide [Note: Hydrogen gas can react with inorganic
arsenic to form the highlv toxic eas arsine.1
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http://www.cdc.gov/niosh/docs/2003-154/pdfs/9102.pdf
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http://www.cdc.gov/Other/disclaimer.html

I T TTTTTY TY SYSTTT TTTT TTTOTTV Tt o™~ T YTt T A

Exposure Routes inhalation, skin absorption, skin and/or eye contact, ingestion

symptoms Ulceration of nasal septum, dermatitis, gastrointestinal disturbances, peripheral neuropathy, resp
irritation, hyperpigmentation of skin, [potential occupational carcinogen]

Target Organs Liver, kidneys, skin, lungs, lymphatic system

Cancer Site [lung & lymphatic cancer]

Personal Protection/Sanitation (See rirst Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated/Daily Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: Daily
Provide: Eyewash, Quick drench

Respirator Recommendations

(See Appendix E) (nengapdxe.html)
NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
acid gas canister having an N100, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0013 (/niosh/ipcsneng/nengoo13.html
See MEDICAL TEST'S: 0017 (/niosh/docs/2005-110/nmedoo017.html
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Lead

Synonyms & Trade Names Lead metal, Plumbum

CASNo. 7439- RTECS No. DOT ID & Guide
92-1 OF7525000 (/niosh-
rtecs/OF72D288.html)
Formula Pb Conversion ibLH 100 mg/m3 (as Pb)
See: 7439921 (/niosh/idlh/7439921.html)

Exposure Limits

N10sH REL *: TWA (8-hour) 0.050
mg/m3 See Appendix C
(nengapdxc.html) [*Note: The REL also
applies to other lead compounds (as
Pb) -- see Appendix C.]

OSHA PEL *:[1910.1025] TWA 0.050
mg/m3 See Appendix C
(nengapdxc.html) [*Note: The PEL also
applies to other lead compounds (as
Pb) -- see Appendix C.]

Measurement Methods

NIOSH 7082 % (/niosh/docs/2003-154/pdfs/7082.pdf), 7105 T
(/niosh/docs/2003-154 /pdfs/7105.pdf) , 7300 T
(/niosh/docs/2003-154 /pdfs/7300.pdf) , 7301 T*
(/niosh/docs/2003-154 /pdfs/7301.pdf) , 7303 %% (/niosh/docs/2003-
154/pdfs/7303.pdf) , 7700 ¥ (/niosh/docs/2003-

154 /pdfs/7700.pdf) , 7701 %% (/niosh/docs/2003-154/pdfs/7701.pdf)
, 7702 %t (/niosh/docs/2003-154/pdfs/7702.pdf) , 9100 T
(/niosh/docs/2003-154 /pdfs/9100.pdf) , 9102 T
(/niosh/docs/2003-154 /pdfs/9102.pdf) , 9105 | (/niosh/docs/2003-
154 /pdfs/9105.pdf) ;

OSHA ID121
(http://www.osha.gov/dts/sltc/methods/inorganic/id121/id121.html)
& (http://www.cde.gov/Other/disclaimer.html) , ID125G
http://www.osha.gov/dts/sltc/methods/inorganic/id12

& (http://www.cdc.gov/Other/disclaimer.html) , ID206
(http://www.osha.gov/dts/sltc/methods/inorganic/id206/id206.html)

://www.cde.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

http://www.cdc.gov/Other/disclaimer.html

id125g.html

Physical Description A heavy, ductile, soft, gray solid.

Mw: BP: MLT: Sol: vr: 0 mmHg (approx) p: NA
207.2 || 3164°F || g21°F Insoluble

Sp.Gr: F1.P: UEL: LEL: NA

11.34 || NA NA

Noncombustible Solid in bulk form.

Incompatibilities & Reactivities Strong oxidizers, hydrogen peroxide, acids
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Exposure Routes inhalation, ingestion, skin and/or eye contact

symptoms lassitude (weakness, exhaustion), insomnia; facial pallor; anorexia, weight loss, malnutrition;
constipation, abdominal pain, colic; anemia; gingival lead line; tremor; paralysis wrist, ankles;
encephalopathy; kidney disease; irritation eyes; hypertension

Target Organs Eyes, gastrointestinal tract, central nervous system, kidneys, blood, gingival tissue

Personal Protection/Sanitation (& First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap flush promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: Daily Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: Daily

Respirator Recommendations

(See Appendix E) (nengapdxe.html)
NIOSH/OSHA

Up to 0.5 mg/m3:

(APF = 10) Any air-purifying respirator with an N100, R100, or P100 filter (including N100, R100, and
P10o0 filtering facepieces) except quarter-mask respirators.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 10) Any supplied-air respirator

Up to 1.25 mg/m3:
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter.

Up to 2.5 mg/m3:

(APF = 50) Any air-purifying, full-facepiece respirator with an N10o, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-
flow mode

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency
particulate filter

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 50 mg/m3:
(APF =1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure
mode

Up to 100 mg/m3:

(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:
(APF = 50) Any air-purifying, full-facepiece respirator with an N100o, R100, or P100 filter.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Anv annronriate escane-tvne. self-contained breathing annaratus
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Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0052
(/niosh/ipcsneng/nengoos2.html) See MEDICAL TESTS: 0127 (/niosh/docs/2005-110/nmedo127.html
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Mercury compounds [except (organo) alkyls] (as Hg)

Synonyms & Trade Names Mercury metal: Colloidal mercury, Metallic mercury, Quicksilver
Synonyms of "other" Hg compounds vary depending upon the specific compound.

CASNo. 7439- | RTECSNo. DOT ID & Guide 2809 172 (http://wwwapps.tc.ge.ca/saf-sec-
97-6 (metal) OY4’3’50000 (metal) || sur/3/erg-gmu/erg/guidepage.aspx?guide=172) &
(/niosh- (http://www.cde.gov/Other/disclaimer.html) (metal)
rtecs/OV456D70.html)
Formula Hg Conversion ipLH 10 mg/m3 (as Hg)
(metal) See: 7439976 (/niosh/idlh/7439976.html)
Exposure Limits Measurement Methods
NIOSH REL ° NIOSH 6009 % (/niosh/docs/2003-154/pdfs/6009.pdf) ;
Hg Vapor: TWA 0.05 mg/m3 [skin] OSHA ID140
Other: C 0.1 mg/ms3 [skin] (http://www.osha.gov/dts/sltc/methods/inorganic/idi40/id140.html)
osuA PEL T (nengapdxg.html) : TWA 0.1 & _(http://www.cdec.gov/Other/disclaimer.html)
mg/m3 See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Physical Description Metal: Silver-white, heavy, odorless liquid. [Note: "Other" Hg compounds include all
inorganic & aryl Hg compounds except (organo) alkyls.]

Mw: BP: FRZ: Sol: vP: 0.0012 mmHg p: ?
200.6 | 674°F || -38°F Insoluble

Sp.Gr: F1.P: UEL: LEL: NA

13.6 NA NA

(metal)

Metal: Noncombustible Liquid

Incompatibilities & Reactivities Acetylene, ammonia, chlorine dioxide, azides, calcium (amalgam
formation), sodium carbide, lithium, rubidium, copper

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin; cough, chest pain, dyspnea (breathing difficulty), bronchitis, pneumonitis;

tremor, insomnia, irritability, indecision, headache, lassitude (weakness, exhaustion); stomatitis,
salivation; gastrointestinal disturbance, anorexia, weight loss; proteinuria
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Target Organs Eyes, skin, respiratory system, central nervous system, kidneys

Personal Protection/Sanitation (See First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: No recommendation Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet or contaminated

Change: Daily

Respirator Recommendations
Mercury vapor:
NIOSH

Up to 0.5 mg/m3:

(APF = 10) Any chemical cartridge respirator with cartridge(s) providing protection against the
compound of concernt

(APF = 10) Any supplied-air respirator

Up to 1.25 mg/m3:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode

(APF = 25) Any powered, air-purifying respirator with cartridge(s) providing protection against the
compound of concernt(canister)

Up to 2.5 mg/m3:

(APF = 50) Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protection
against the compound of concernt

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concernt

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-
flow mode

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and cartridge(s)
providing protection against the compound of concern(canister)

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 10 mg/m3:
(APF =1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure
mode

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concern

Any appropriate escape-type, self-contained breathing apparatus

Other mercury compounds: NIOSH/OSHA

Up to 1 mg/ma3:
(APF = 10) Any chemical cartridge respirator with cartridge(s) providing protection against the
compound of concernt



http://www.cdc.gov/niosh/npg/protect.html
http://www.cdc.gov/niosh/npg/firstaid.html

(APF = 10) Any supplied-air respirator

Up to 2.5 mg/m3:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode

(APF = 25) Any powered, air-purifying respirator with cartridge(s) providing protection against the
compound of concernt(canister)

Up to 5 mg/m3:

(APF = 50) Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protection
against the compound of concernt

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concernt

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-
flow mode

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and cartridge(s)
providing protection against the compound of concern(canister)

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 10 mg/ms3:
(APF = 1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure
mode

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF = 10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concern

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0056
(/niosh/ipcsneng/nengoos56.html) See MEDICAL TESTS: 0136 (/niosh/docs/2005-110/nmed0136.html)
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CLIENT DRIVEN SOLUTIONS

CONFINED SPACE ENTRY PERMIT

Confined Space O Hazardous Area O Non Permit Required o

Notes:

No work will be performed unless the space meets non permit requirements

Permit valid 8 hours only. All copies of permit will remain at this job site until job is completed.
A single entry permit can be filled out prior to start of daily work.

SAFETY STANDBY PERSON IS REQUIRED FOR ALL CONFINED SPACE WORK

Site Location and Description:
Purpose of Entry:
Supervisor(s) in charge of Crew:

Requirements Date Time Requirements Date Time
Lock Out/De-energize/try-out Full Body Harness w/”D” Ring

Line(s) Broken-capped-blanked Emergency Escape Retrieval

Purged-Flush and Vent Lifelines

Ventilation Fire Extinguishers

Secure Area (Post and Flag) Lighting (Explosive Proof)

Breathing Apparatus Protective Clothing

Resuscitator-Inhalator Respirator(s) (Air Purifying)

Standby Safety Personnel Burning and Welding Permit

BOLD DENOTES MINIMUM REQUIREMENTS TO BE COMPLETED & REVIEWED PRIOR TO ENTRY

Items that do not apply enter N/A in the blank

Monitoring Tests Permissible | Results (record every 30 minutes beginning % hour prior to entry)
Entry Levels
Oxygen 19.5t0 23.5%

LEL Below 10%

Hydrogen sulfide 10ppmt
(H2S) 15ppmz
tShort term exposure limit (STEL)

18 hour Time weighted average (TWA)

Monitoring Equipment

Type Model # Serial #

Type Model # Serial #

Safety standby person(s):

Supervisor authorizing entry:

CLIENT DRIVEN SOLUTIONS  pWcrosSER.COM BOHEMIA, NY 11716
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o CLIENT DRIVEN SOLUTIONS

APPENDIX G
EMERGENCY INFORMATION
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CLIENT DRIVEN SOLUTIONS

EMERGENCY PHONE NUMBERS

General Emergencies - New York City Police/Fire Department/Ambulance 911

Non-Emergency Hotline - New York City Police/Fire Department/Ambulance 311

Local Emergency Medical Center (Northwell Health — Zucker Hillside) 1-718-470-8100
National Response Center 1-800-424-8802
Poison Control 1-212-340-4494
NYSDEC Spills Division 1-800-457-7362
NYSDEC Hazardous Waste Division 1-718-482-4994
NYC Office of Environmental Remediation 1-212-788-8841
NYC Department of Health 1-212-788-4711
PWGC Project Director, Kris Almskog 1-631-589-6353
PWGC Project Manager, Jennifer Lewis 1-631-589-6353
PWGC Site Safety Officer, Chandler Precht (or assignee) 1-631-404-0938
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CLIENT DRIVEN SOLUTIONS

INCIDENT / NEAR MISS REPORT AND INVESTIGATION - PAGE 1 OF 2

TYPE OF INCIDENT - CHECK ALL THAT APPLY

[JINJURY/ILLNESS [JVEHICLE DAMAGE [ JPROPERTY DAMAGE LIFIRE
[BPILL/RELEASE [LJPERMIT EXCEEDENCE [INEAR MISS [DTHER

GENERAL INFORMATION

PROJECT NAME: DATE OF REPORT: REPORT NO.:

DATE OF INCIDENT: TIME: DAY OF WEEK:

LOCATION OF INCIDENT:

WEATHER CONDITIONS: ADEQUATE LIGHTING AT SCENE? [ YES [NO [N/A

DESCRIBE WHAT HAPPENED (STEP BY STEP - USE ADDITIONAL PAGES IF NECESSARY)

AFFECTED EMPLOYEE INFORMATION

NAME: EMPLOYEE: [ YES [NO

HOME ADDRESS:

SOCIAL SECURITY NO.: HOME PHONE NO.:

JOB CLASSIFICATION: YEARS IN JOB CLASSIFICATION:

HOURS WORKED ON SHIFT PRIOR TO INCIDENT:  AGE:

DID INCIDENT RELATE TO ROUTINE TASK FOR JOB CLASSIFICATION? [ YES [NO

INJURY/ILLNESS INFORMATION

NATURE OF INJURY OR ILLNESS:

OBJECT/EQUIPMENT/SUBSTANCE CAUSING HARM:

FIRST AID PROVIDED? [ YES [NO

IF YES, WHERE WAS IT GIVEN: [_DN-SITE [_DFF-SITE

IF YES, WHO PROVIDED FIRST AID:

WILL THE INJURY/ILLNESS RESULT IN: [_RESTRICTED DUTY [1OST TIME [_PUNKNOWN
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INCIDENT / NEAR MISS REPORT AND INVESTIGATION - PAGE 2 OF 2 REPORT NO.

MEDICAL TREATMENT INFORMATION

WAS MEDICAL TREATMENT PROVIDED? [ YES [NO

IF YES, WAS MEDICAL TREATMENT PROVIDED: [_DN-SITE [DR.”S OFFICE [_HOSPITAL

NAME OF PERSON(S) PROVIDING TREATMENT:

ADDRESS WHERE TREATMENT WAS PROVIDED:

TYPE OF TREATMENT:

VEHICLE AND PROPERTY DAMAGE INFORMATION

VEHICLE/PROPERTY DAMAGED:

DESCRIPTION OF DAMAGE:

SPILL AND AIR EMISSIONS INFORMATION:

SUBSTANCE SPILLED OR RELEASED: FROM WHERE: TO WHERE:

ESTIMATED QUANTITY/DURATION:

CERCLA HAZARDOUS SUBSTANCE? [ YES [NO

REPORTABLE TO AGENCY? [ YES [NO SPECIFY:

WRITTEN REPORT: [ YES [NO TIME FRAME:

RESPONSE ACTION TAKEN:
PERMIT EXCEEDENCE
TYPE OF PERMIT: PERMIT #:
DATE OF EXCEEDENCE: DATE FIRST KNOWLEDGE OF EXCEEDENCE:

PERMITTED LEVEL OR CRITERIA:

EXCEEDENCE LEVEL OR CRITERIA:

REPORTABLE TO AGENCY? [ YES [NO SPECIFY:

WRITTEN REPORT: [ YES [NO TIME FRAME:

RESPONSE ACTION TAKEN:
NOTIFICATIONS

NAMES OF PERSONNEL NOTIFIED: DATE/TIME:
CLIENT NOTIFIED: DATE/TIME:
AGENCY NOTIFIED: DATE/TIME:
CONTACT NAME:

PERSONS PREPARING REPORT
EMPLOYEE’S NAME:(PRINT) SIGN:
SUPERVISOR’S NAME:(PRINT) SIGN:

CLIENT DRIVEN SOLUTIONS  pwe
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INVESTIGATIVE REPORT

DATE OF INCIDENT: DATE OF REPORT: REPORT NUMBER:

INCIDENT COST: ESTIMATED: $ ACTUAL: §

OSHA RECORDABLE(S): [YES[NO # RESTRICTED DAYS ____ # DAYS AWAY FROM WORK ____
CAUSE ANALYSIS

IMMEDIATE CAUSES - WHAT ACTIONS AND CONDITIONS CONTRIBUTED TO THIS EVENT?

BASIC CAUSES - WHAT SPECIFIC PERSONAL OR JOB FACTORS CONTRIBUTED TO THIS EVENT?

ACTION PLAN

REMEDIAL ACTIONS - WHAT HAS AND OR SHOULD BE DONE TO CONTROL EACH OF THE CAUSES LISTED?

ACTION PERSON TARGET DATE COMPLETION
RESPONSIBLE DATE

PERSONS PERFORMING INVESTIGATION

INVESTIGATOR’S NAME: (PRINT) SIGN: DATE:
INVESTIGATOR’S NAME: (PRINT) SIGN: DATE:
INVESTIGATOR’S NAME: (PRINT) SIGN: DATE:

MANAGEMENT REVIEW

PROJECT MANAGER: (PRINT) SIGN: DATE:
COMMENTS:
H&S MANAGER: (PRINT) SIGN: DATE:
COMMENTS:
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CLIENT DRIVEN SOLUTIONS

EXAMPLES OF IMMEDIATE CAUSES

Substandard Actions

Operating equipment without authority
Failure to warn

Failure to secure

Operating at improper speed
Making safety devices inoperable
Removing safety devices

Using defective equipment

Failure to use PPE properly
Improper loading

. Improper placement

. Improper lifting

. Improper position for task

. Servicing equipment in operation
. Under influence of alcohol/drugs
. Horseplay

WO NOWULRWNRE

T N N = gy ey
U WNRLRO

Su

bstandard Conditions

©ONOU A WNE

10

12.
13.

Guards or barriers

Protective equipment

Tools, equipment, or materials

Congestion

Warning system

Fire and explosion hazards

Poor housekeeping

Noise exposure

. Exposure to hazardous materials
Extreme temperature exposure

. Illumination

Ventilation

Visibility

EXAMPLES OF BASIC CAUSES

Personal Factors

Capability
Knowledge

Skill

Stress
Motivation

. Work Standards
Wear and tear

. Abuse or misuse

NV A WN e

Job Factors

uhwnNeE

Supervision
Engineering
Purchasing
Maintenance
Tools/equipment

MANAGEMENT PROGRAMS FOR CONTROL OF INCIDENTS

Leadership and administration
Management training

Planned inspections

Task analysis and procedures
Task observation

Emergency preparedness
Organizational rules
Accident/incident analysis
Personal protective equipment

LNk WN R

10.
11.
12.
13.
14.
15.
16.
17.

CLIENT DRIVEN SOLUTIONS

LONG ISLAND « MANHATTAN -

ALBANY

Health control

Program audits
Engineering controls
Personal communications
Group meetings

General promotion

Hiring and placement
Purchasing controls

PHONE: 631.589.6353 630 JOHNSON AVENUE, STE 7
PWGROSSER.COM BOHEMIA, NY 11716
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APPENDIX C
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CLIENT DRIVEN SOLUTIONS

HEALTH & SAFETY PLAN
223-20 BRADDOCK AVENUE, QUEENS VILLAGE, NY
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CLIENT DRIVEN SOLUTIONS
1.0 INTRODUCTION
This Community Air Monitoring Plan (CAMP) provides measures for protection for the downwind community
(i.e., off-site receptors including residences, businesses, and on-site workers not directly involved) from potential
airborne contaminant releases resulting from investigation and/or remedial action at the 223-20 Braddock

Avenue, Queens Village, New York site.

The action levels specified herein require increased monitoring, corrective actions to abate emissions, and/or
work shutdown. Additionally, the CAMP helps to confirm that the investigation and/or remedial work did not
spread contamination off-site through the air. The CAMP will be implemented as follows:

e Continuous monitoring will be required for all ground intrusive activities and during the demolition of
contaminated or potentially contaminated structures. Ground intrusive activities include, but are not
limited to, soil/waste excavation and handling, test pitting or trenching, and the installation of soil
borings or monitoring wells.

e Periodic monitoring for volatile organic compounds (VOCs) will be required 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 might reasonably 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. In
some instances, depending upon the proximity of potentially exposed individuals, continuous
monitoring may be required 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.

The primary concerns for this site are VOCs, SVOCs, metals, and dust particulates.
1.1 Regulatory Requirements

This CAMP was established in accordance with the following requirements:
L New York State Department of Health’s (NYSDOH) Generic Community Air Monitoring Plan: This
guidance specifies that a community air-monitoring program shall be implemented to protect the
surrounding community and to confirm that the work does not spread contamination off-site

through the air.
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2.0 AIR MONITORING

The following sections contain information describing the types, frequency and location of real-time monitoring.
2.1 Real-Time Monitoring

This section addresses the real-time monitoring that will be conducted within the work area, and along the site
perimeter, during intrusive activities such as excavation, product recovery, manipulation of soil piles, extraction

of sheet piling, etc.

Air monitoring data will be documented in a site log book by the designated site safety officer. PWGC's site
safety officer or delegate must ensure that air monitoring instruments are calibrated and maintained in
accordance with manufacturer's specifications. All instruments will be zeroed daily and checked for accuracy. A
daily log will be kept. If additional monitoring is required, the protocols will be developed and appended to this

plan.
2.1.1  Air Monitoring Equipment

Air will be monitored for VOCs with a MiniRAE 2000 PID (or equivalent). This instrument is appropriate to
measure the types of contaminants known or suspected to be present, and is capable of calculating 15-minute

running average concentrations, which will be compared to the levels specified in Section 2.1.2

Fugitive respirable dust will be monitored using a MiniRAM Model PDM-3 aerosol monitor (or equivalent). This
instrument is capable of measuring particulate matter less than 10 micrometers in size (PM-10), is capable of
integrating over a period of 15 minutes (or less) for comparison to the airborne particulate action level, and is

equipped with an audible alarm to indicate exceedance of the action level specified in Section 2.1.3.

2.1.2 VOC Monitoring, Response Levels, and Actions
VOCs will be monitored at the downwind perimeter of the immediate work area (i.e., the exclusion zone) on a
continuous. Upwind concentrations should be measured at the start of each workday and periodically thereafter
to establish background conditions. VOC monitoring Action Levels are as described 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 must be temporarily halted and monitoring continued.

o If the total organic vapor level readily decreases (per instantaneous readings) below 5 ppm over
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CLIENT DRIVEN SOLUTIONS
background, work activities can resume with continued monitoring.

e If total organic vapor levels at the downwind perimeter of the work area or exclusion zone persist at
levels in excess of 5 ppm over background but less than 25 ppm, work activities must be halted, the
source of vapors identified, corrective actions taken to abate emissions, and monitoring continued. After
these steps, work activities can 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 Ifthe organicvapor levelis above 25 ppm at the perimeter of the work area, activities must be shutdown.

All 15-minute readings will be recorded and be available for NYSDEC and/or NYSDOH personnel to review.

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

2.1.3  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. In addition, fugitive dust migration should be
visually assessed during all work activities. Particulate monitoring Action Levels are as described below:

e If the downwind PM-10 particulate level is 100 micrograms per cubic meter (ug/m3) greater than
background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the
work area, then dust suppression techniques must be employed. Work may continue with dust
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 pg/m?
above the upwind level and provided that no visible dust is migrating from the work area.

e If, afterimplementation of dust suppression techniques, downwind PM-10 particulate levels are greater
than 150 ug/m3 above the upwind level, work must be stopped and a re-evaluation of activities initiated.
Work can resume provided that dust suppression measures and other controls are successful in reducing
the downwind PM-10 particulate concentration to within 150 pg/m?3 of the upwind level and in

preventing visible dust migration.

All 15-minute readings will be recorded and be available for NYSDEC and/or NYSDOH personnel to review.

Instantaneous readings, if any, used for decision purposes will also be recorded.
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SPECIAL REQUIREMENTS
3.1 Requirements for Work within 20 Feet of Potentially Exposed Individuals or Structures
When work areas are within 20 feet of potentially exposed populations or occupied structures, the continuous
monitoring locations for VOCs and particulates must reflect the nearest potentially exposed individuals and the
location of ventilation system intakes for nearby structures. The use of engineering controls such as vapor/dust
barriers, temporary negative-pressure enclosures, or special ventilation devices should be considered to prevent
exposures related to the work activities and to control dust and odors. Consideration should be given to
implementing the planned activities when potentially exposed populations are at a minimum, such as during
weekends or evening hours in non-residential settings.

e If total VOC concentrations opposite the walls of occupied structures or next to intake vents exceed 1
ppm, monitoring should occur within the occupied structure(s). Background readings in the occupied
spaces must be taken prior to commencement of the planned work. Any unusual background readings
should be discussed with NYSDOH prior to commencement of the work.

o If total particulate concentrations opposite the walls of occupied structures or next to intake vents
exceed 150 pg/m?3, work activities should be suspended until controls are implemented and are
successful in reducing the total particulate concentration to pg/m?3 or less at the monitoring point.

e Depending upon the nature of contamination and remedial activities, other parameters (e.g., explosivity,
oxygen, hydrogen sulfide, carbon monoxide) may also need to be monitored. Response levels and

actions should be pre-determined, as necessary, for each site.

3.2 Requirements for Indoor Work with Co-Located Residences or Facilities

Unless a self-contained, negative-pressure enclosure with proper emission controls will encompass the work
area, all individuals not directly involved with the planned work must be absent from the room in which the
work will occur. Monitoring requirements shall be as stated above under “Special Requirements for Work Within
20 Feet of Potentially Exposed Individuals or Structures” except that in this instance “nearby/occupied
structures” would be adjacent occupied rooms. Additionally, the location of all exhaust vents in the room and
their discharge points, as well as potential vapor pathways (openings, conduits, etc.) relative to adjoining rooms,
should be understood and the monitoring locations established accordingly. In these situations, it is strongly
recommended that exhaust fans or other engineering controls be used to create negative air pressure within
the work area during remedial activities. Additionally, it is strongly recommended that the planned work be

implemented during hours (e.g. weekends or evenings) when building occupancy is at a minimum.
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VAPOR SUPPRESSION TECHNIQUES

Vapor suppression techniques must be employed when action levels warrant the use of these techniques.

The techniques to be implemented for control of VOCs from stockpiled soil or from the open excavation will

include one or more of the following:

L cover with plastic

. cover with “clean soil”

. application of hydro-mulch material*

. limit working hours to favorable wind and temperature conditions

*This material is a seedless version of the hydro-seed product commonly used by commercial landscaping
contractors to provide stabilization and rapid grow-in of grasses or wild flowers along highways, embankments
and other large areas. Hydro-mulch can be sprayed over open excavation areas, temporary stockpile areas and
loaded trucks, as necessary. This is a highly effective method for controlling odors, because the release of odors

is sealed immediately at the source.
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DUST SUPPRESSION TECHNIQUES
Reasonable dust-suppression techniques must be employed during all work that may generate dust, such as
excavation, grading, and placement of clean fill. The following techniques were shown to be effective for

controlling the generation and migration of dust during remedial activities:

. Wetting equipment and excavation faces;

. Spraying water on buckets during excavation and dumping;
. Hauling materials in properly covered containers; and,

. Restricting vehicle speeds to 10 mph.

Using atomizing sprays will prevent overly wet conditions, conserve water, and offer an effective means of

suppressing fugitive dust. It is imperative that utilizing water for suppressing dust will not create surface runoff.
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DATA QUALITY ASSURANCE
6.1 Calibration

Instrument calibration shall be documented in the designated field logbook. All instruments shall be calibrated
before each shift. Calibration checks may be used during the day to confirm instrument accuracy. Duplicate

readings may be taken to confirm individual instrument response.
6.2 Operations

All instruments shall be operated in accordance with the manufacturer's specifications. Manufacturers'
literature, including an operations manual for each piece of monitoring equipment will be maintained on-site by

the FTL/HSO for reference.
6.3 Data Review

The Field Team Leader FTL/HSO will interpret all monitoring data based on the action levels specified in Sections
2.1.2 and 2.1.3 and his/her professional judgment. The FTL/HSO shall review the data with the HSM to evaluate
the potential for worker exposure, upgrades/downgrades in level of protection, comparison to direct reading

instrumentation and changes in the integrated monitoring strategy.

Monitoring and sampling data, along with all sample documentation will be periodically reviewed by the HSM.
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RECORDS AND REPORTING
All readings must be recorded and available for review by personnel from NYSDEC and NYSDOH. Should any of

the action levels be exceeded, the NYSDEC Division of Air Resources must be notified in writing within five (5)

working days.

The notification shall include a description of the control measures implemented to prevent further

exceedances.
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