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1.  INTRODUCTION

1.1 PROJECT DESCRIPTION

This Site-Specific Safety and Health Plan (SSHP) was prepared by Roy F. Weston, Inc. (WESTON) for the
Scope of Work (SOW) described by the U.S. Army Corps of Engineers — New England District (CENAE) and
Harding ESE Inc. (Harding) for the work at the Stratford Army Engine Plant (SAEP) in Stratford, Connecticut.
This work will be performed under the Directorate of Safety, Health and Environment (DSHE) Base
Environmental Support (BEST) Contract (Delivery Order No. 0187 of Contract No. DAAD05-97-D-7004) to
fulfill the requirements of the Base Realignment and Closure Act (BRAC),.

The information contained in this SSHP is specific to the SAEP project site. Per discussions held with CENAE at
the Pre-Construction Meeting, WESTON submits this SAEP for approval with the understanding that the
procedures and requirements of WESTON’s corporate Health & Safety Plan (HASP) and Field Operating
Procedures (FLDs) will apply to this project. These documents have been historically reviewed and approved by
and are currently on file with CENAE. Therefore, in the interest of expedited review and approval of this SSHP,
WESTON has not attached a copy of the HASP, as is our standard practice format. The corporate HASP and
FLD will be maintained at the WESTON on-site project office.

The work for this project will generally include the following:

Mobilization & Pre-Construction: including; plan preparation, a job opening meeting, site specific
health and safety orientation, equipment delivery, a brief environmental survey of the work area to
identify and test potentially hazards environmental conditions and materials (i.e. light ballasts,
paints, suspected ACM, radiation screening). Data collected during the survey will be incorporated
into the Site Safety and Health Plan (SSHP).

Site Preparation: including; construction layout, installation of heave platforms, installation of
erosion and sedimentation controls, set-up of temporary waste and equipment staging areas, set-up of
the temporary project field offices (Building 4), well abandonment, and tree/brush removal and
chipping.

Demolition: The initial field construction tasks following site preparation will include demolition at
three work locations, specifically, Building 5, Building 59 and the former containment area adjacent
to Building 34. Subsequent tasks will include demolition and material removal from the Causeway,

removal of the boat ramp, weather station and bulky concrete oversized debris.

Soil Excavation at six distinct areas on the Causeway found to contain elevated concentrations of
VOCs, SVOCs, vanadium and zinc.

Waste Management prior to disposal including: handling, stockpiling, containerization, sampling and
loading.

Site Restoration and Preparation for Phase 1I Construction: including; completion of a topographic
survey of the causeway, submittal of Phase I as-built drawings, pavement of the building 34
containment area, disposal of demolition waste and unsuitable materials.
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Decontamination & Demobilization of non-essential equipment and sampling of decontamination
liquids for suitability for treatment through the Building 63 Chemical Waste Treatment Plant. Phase
II construction is anticipated to immediately follow Phase I. Equipment not retained for use during
Phase II will be decontaminated and demobilized.

Phase I Completion Report

1.2 PROJECT REQUIREMENTS

Appropriate, Relevant and Applicable Requirements (ARARSs) for this project include the following:

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA);
National Oil and Hazardous Substances Pollution Contingency Plan (NCP);

Base Realignment and Closure Act (BRAC) Cleanup Plan Guidebook;

Resource Conservation and Recovery Act (RCRA);

Connecticut Department of Environmental Protection’s (CT DEP) Remediation Standard
Regulations (RSRs);

Occupational Safety and Health Administration (OSHA); 10 CFR 20, 29 CFR 1904. 1910 and 1926;
40 CFR 61, 763; 49 CFR 171, 172, 173, 177-179;

U.S. Army Corps of Engineers Safety and Health Requirements Manual EM 385-1-1;

Other specific requirements detailed in the text, Table 2-1, and Appendix A of the Non-time Critical
Removal Action Basis of Design Causeway Design, Harding ESE May 2001.
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1.3  SITE DESCRIPTION
1.3.1 Site Location and Description

The Stratford Army Engine Plant (SAEP) is located at 550 Main Street in Stratford, Fairfield County,
Connecticut (see Figure 1-1). SAEP occupies approximately 124 acres, with an estimated 76 acres of improved
land housing 49 buildings, five paved parking lots, paved roadways and grounds, and an estimated 10 acres along
the Housatonic river where fill was placed, including the Causeway. Between the early 1900s through 1998 the
property was used for the manufacturing and testing of military and commercial engines. Other historical
operations included the manufacturing and assembly of missile components. Industrial processes included
milling, fabricating and plating.

1.2.2 Site Background

The Causeway was originally built during the 1930’s to allow for seaplane access to the property. The source of
the fill used to construct the Causeway is currently unknown. Additional material of unknown origin was
reportedly deposited on the northern edge of the Causeway during the 1950s and 1960s. Harding advanced
several soil borings along the Causeway and has collected soil and groundwater sample data. Contaminants of
concern identified by Harding include VOCs, SVOCs, polychlorinated biphenyls (PCBs), and metals. Table 3-1
presents contaminant concentrations detected in soil borings (CB) and test pits (TP) on the Causeway.

Between April 2000 and May 2001, Foster Wheeler and Harding ESE (Harding) generated several investigation
and engineering reports detailing site contaminants, past uses and future plans for the Causeway portion of the
site. The Non-time Critical Removal Action (NCRA) Basis of Design (Harding) dated May 2001 identifies six
locations on the Causeway requiring soil removal due to concentrations of VOCs, SVOCs, vanadium or zinc in
excess of the CT Remediation Standard Regulations (RSRs) Pollution Mobility Criteria, ten times the
Groundwater Protection Criteria, or ten times the federal Ambient Water Quality Criteria (AWQC).

During the manufacture, testing and development of high performance military engines certain engine
components used contained radioactive components, primarily thorium. The site was licensed by the Nuclear
Regulatory Commission (NRC) while conducting these activities. According to Harding, during geotechnical
investigation work ‘on the Causeway low-level radioactive contamination was discovered. The affected area was
remediated by Honeywell in March 2000. The NRC licensing has since been terminated.

Phase I includes those activities necessary to prepare the Causeway for installation of an engineered cover
system (Phase II). The cover system is being installed to comply with the regulatory requirements established
for the closure of this facility. Also included in Phase I is the demolition of Buildings 5, 59, and the former
aboveground storage tank (AST) containment area adjacent to Building 34. The ASTs were previously removed,
the containment area filled with clean fill and capped with asphalt. Building 5 , Building 59 and the Building 34
containment area are being demolished to improve access to the Causeway.
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Figure 1-1
Site Location Map
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2. PROJECT PERSONNEL AND RESPONSIBILITIES -

21 STAFFING AND RESPONSIBILITIES

An organizational chart naming WESTON staff responsible for control and execution of this project is presented
as Figure 2-1. A discussion of the roles and responsibilities of the key WESTON personnel is provided in the
subsections that follow.

Key Project Team Members

ANTHONY RICCIO, Program Manager

Mr. Riccio has more than 25 years of engineering and construction experience. He has worked extensively
with the USACE, New England and New York Districts. Mr. Riccio will be an advocate for SAEP, and
routinely solicit feedback on WESTON’s performance. He will assist in reviewing deliverables, participating
in site inspections and meetings, and conduct quality assurance reviews.

TODD K. WALLES, Regional Operations Manager

Mr. Walles is a certified Project Management Professional (PMP), and has more than 16 years of experience at
WESTON. Mr. Walles has the authority to direct resources, address contractual matters, and negotiate on
behalf of WESTON. Mr. Walles will provide leadership and direction to ensure that project activities are
conducted in a manner that is consistent with CENAE and SAEP objectives.

JOHN-ERIC ANDERSSON, Project Manager

Mr. Andersson is an experienced environmental professional in the areas of environmental compliance and
remediation project management. In the role of Project Manager, Mr. Andersson will be responsible for the
technical and operations management of safety, quality, schedule, resources, and costs. Mr.- Andersson is
qualified to act as an Alternate Site Health & Safety Coordinator (SHSC), as necessary.

STEVEN O’BRIEN, Construction Superintendent

Mr. O’Brien has more than 15 years of experience supervising the construction of environmental projects. On
the SAEP Causeway project, Mr. O’Brien will supervise construction and direct on-sitt WESTON resources
and subcontractors. His responsibilities will include managing the daily execution of work, recording of work
progress, and coordination with CENAE, SAEP, Harding and other project representatives. Mr. O’Brien is
qualified to act as an Alternate SHSC, as necessary.

ANDREW HARRIS, Construction Quality Control

Mr. Harris is experienced in performing remedial actions and in the preparation of technical specifications for
demolition projects. He will be the Quality Control lead during implementation of Phase I. Prior to
mobilization, he will lead the preparation of project plans, permit reviews and procurement packages. He will
also assist with project management, record keeping, and technical reports.
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TIMOTHY LAQUERRE, Site Health & Safety Coordinator

Mr. Laquerre is an experienced safety and construction manager, with more than 12 years of experience.
During Phase I, Mr. Laquerre will perform safety briefings, subcontractor oversight, safety inspections and
record keeping, and task-specific supervision of the construction crew.

\
\

Project Support Specialists

JOSEPH WASIUK, P.E., Senior Construction/QC Manager

Mr. Wasiuk has over 25 years of experience in environmental engineering and construction. On the SAEP
Causeway project, he will assist the Project Team, as needed, to ensure the schedule and quality of WESTON’s
work. Mr. Wasiuk will conduct quality assurance reviews, participate in meetings, and inspect and review
work in progress. In addition, Mr. Wasiuk will work closely with Mr. Andy Harris to ensure proper
implementation of the QC program.

DAVID COSTOLNICK, P.G., LEP, Technical Director .

Mr. Costolnick has more than 17 years of experience in the assessment, investigation, and remediation of
hazardous waste sites. Mr. Costolnick is a Licensed Environmental Professional (LEP) in the State of
Connecticut, a certified hazardous materials manager (CHMM) and has practical experience evaluating
contaminated sites versus the Connecticut remediation standard regulations (RSRs). Mr. Costolnick will
review environmental data and consult with the team on an as-needed basis.

GEORGE M. CRAWFORD, JR., CI;:I, Safety Manager

Mr. Crawford has more than 30 years of experience in health, safety, industrial hygiene, hazardous materials
response, and occupational health management. Mr. Crawford is the program-level Certified Industrial
Hygienist (CIH) for all of WESTON’s assignments under the Directorate of Safety, Health and Environment
(DSHE) Base Environmental Support (BEST) contract and current CENAE contracts.

For the SAEP Causeway project, Mr. Crawford is the Health and Safety Director and Certified Industrial
Hygienist. He will review and approve the Site-Specific Safety and Health Plan (SSHP) and assist with
changes and amendments to the SSHP and other environmental compliance assurance reviews.
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Figure 2-1 Health & Safety Organizational Chart
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22  WESTON SUBCONTRACTORS

Subcontractors will be brought onto the site for the specialty services listed below. These subcontractors will be
under the direct supervision of the WESTON Construction Superintendent, and will be required to comply with

the established SAEP security and communications procedures.

NAME SERVICE

Standard Demolition .............ccooceeiireceiriinenceeceeeee s Demolition

Asbestos Abatement & Insulation Services (AAIS)..................... Asbestos Abatement

AM EDGINEETING .........covimiiiiiiiiicnie et Surveying

Advanced Diving Technology............ccccovniiiininnincniininninniinenn, Marine Construction

Mitkem COrporation............ccccocevueieeeeeeeieeincniestrteeseereee e sasens Laboratory
3
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3. CONTAMINANT CHARACTERIZATION

According to the Non-time Critical Removal Action (NCRA) Basis of Design (Harding) dated May 2001 six
locations on the Causeway contain contaminants of concern that exceed CT DEP RSR’s. Previous consultants
identified these areas during subsurface investigations as part of the design for the Causeway cover system.
Low-level radiological contamination was identified during sampling on the Causeway and the affected areas
were excavated in March 2000. Table 3-1 presents contaminant concentrations detected in soil borings (CB) and
test pits (TP) on the Causeway.

In addition to these areas of soil remediation, the Scope of Work (SOW) for Phase I Construction and Demolition
has identified hazardous and potentially hazardous building materials, including asbestos, lead-containing paint,
and fluorescent light ballasts, that may be encountered during site work. Based on the analytical results of this
investigation, the contaminants of concern were identified as presented in Table 3-1. The chemical data sheets
for the contaminants of concern are provided in Appendix E.
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Table 3-1
Contaminants of Concern

Contaminant Concentration Contaminant Concentration
VOCs SVOC:s continued
Cis, 1-2 DCE 120 mg/kg Fluorene 250 mg/kg (J)
Methylene Chloride 3.3 mg/kg (J) Hexachlorobenzene 1.4 mg/kg
Tetrachloroethene 81 mg/kg Indeno(1,2,3-cd)Pyrene 350 mg/kg
Trichloroethylene 8.8 mg/kg Napthalene 97 mg/kg (J)
Vinyl Chloride 24 mg/kg Phenanthrene 2400 mg/kg

Pyrene 1800 mg/kg (J)
SVOCs
2-Methylnaphthalene 45 mg/kg PCB
Acenaphthene 190 mg/kg Aroclor-1016 1.2 mg/kg (J)
Anthracene 520 mg/kg (J) Aroclor-1260 2.2 mg/kg
Benzo(a)Anthracene 1200 mg/kg (J)
Benzo(a)Pyrene 880 mg/kg (J) Inorganics
Benzo(b)Fluoranthene 940 mg/kg (J) Arsenic 34.5 mg/kg
Benzo(k)Fluoranthene 880 mg/kg (J) Beryllium 13.1 mg/kg
Carbazol 310 mg/kg Cadmium 94.7 mg/kg
Chrysene 2700 mg/kg Lead 1510 mg/kg (J)
Dibenz(a,h)Anthracene 8.1 mg/kg Thallium 8.3 mg/kg
Dibenzofuran 130 mg/kg Vanadium 2640 mg/kg
Fluoranthene 2700 mg/kg Zinc 414 mg/kg (J) -

Note: J=estimated value
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3.1 CHEMICAL HAZARDS: ON SITE ACTIVITIES

Phase I activities may require that chemicals be brought on site in support of heavy equipment operation and
maintenance, air monitoring, and decontamination. The following chemicals may be used during site activities:

®  Alconox/liquinox

= Calibration gases (methane, isobutylene, pentane)
* Diesel fuel

= @Gasoline

* Oil & Grease

A Site Specific Hazard Communication Program as described in Appendix D, will be established by the Site
Safety and Health Officer. An inventory of the chemicals and MSDSs will be available for review in the MSDS
binder maintained in the WESTON site office. All subcontractors shall inform WESTON of all chemical
materials brought on-site and the location of their MSDSs.
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4. SCOPE OF WORK AND FIELD ACTIVITIES

The primary objective of this project is to prepare the Causeway for cap system construction and to
demolish buildings 5, 59, and the building 34 AST containment berm. To accomplish this objective,
WESTON will perform the following tasks:

Task 1. Mobilization: This task will include procurement and mobilization of all equipment
and personnel necessary to perform the work.

Task 2. Site Preparation: This task will include installation of erosion and sedimentation
controls, clearing and grubbing, and establishing equipment staging and material stockpile
areas, abandonment of monitoring well MW-00-01 and protection of the remaining four
monitoring wells.

Task 3. Demolition: This task will include demolition at three work locations, specifically,
Building 5, Building 59, and the former AST containment area adjacent to Building 34.
Subsequent tasks will include demolition and material removal from the Causeway,
including the boat ramp, weather station, and oversized concrete and debris.

Task 4. Soil Excavation: This task will include advancing five-foot wide by two-foot deep
excavations at six locations identified on the Causeway site plans provided by the Engineer.
On-site Harding representatives will direct WESTON to the exact location of the excavations
and be responsible for post-excavation confirmation sampling.

Task 5. Management of wastes: This task will include handling of waste materials, and
maintenance of stockpiles and container storage areas prior to waste disposal.

Task 6. Site Restoration: This task will include completion of sub-grade preparation for
Phase II construction, completion of an A-1 topographic survey of the causeway, submittal
of Phase I as-built drawings, pavement of the Building 34 containment area, disposal of
demolition waste and unsuitable materials.

Task 7. Demobilization: This task will include removing all equlpment trailers and excess
materials from the site not required for Phase II activities.
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5. ACTIVITY HAZARD ANALYSIS

The activity hazard analysis is an ongoing process from the initiation of the SSHP preparation through the

implementation and completion of the project. Therefore, the activity hazard analyses shall be completed for each
activity associated with the project. Site-specific activity hazard analyses are presented in this Section. WESTON
Field Operating Procedures (FLDs) are contained in the WESTON Safety Officer Field Manual. The manual will
be maintained on-site. The hazards associated with each activity and the control measures are provided Table 5-1.

Equipment, inspection, and training requirements for each activity are identified in Table 5-2. Inspection and
training requirements for the FLDs referenced in the Activity Hazard Analysis tables in this section are described in
WESTON’s corporate Health & Safety Plan. Health and safety equipment to be used, such as monitoring
instruments and Personnel Protective Equipment (PPE), is specified in subsequent sections of this SSHP.
Additional field equipment is specified in the Work Plan (WP) and Sampling and Analysis Plan (SAP) for this
project.

5.1 PHYSICAL HAZARDS

In addition to the physical hazards outlined in the Activity Hazard Analysis Sheets (see Table 5-1), special physical
hazards that have the potential to affect worker safety are addressed below.

5.1.1 Excavations

Excavations will be barricaded or marked (barricade tape, safety fence and/or traffic cones or equivalent) during
active excavation activities. In the event excavations must remain open prior to backfill, those excavations will be
fenced or barricaded. Compliance with OSHA, 29CFR1926 Subpart P, and COE EM 385-1-1, Section 25, will be
maintained. Connecticut state and local regulations will be followed as pertain to traffic control plans.

Contaminated source area soil will be removed and placed in a staging location where it will be covered. Persons
involved in handling the soil should handle it carefully to avoid spreading the contamination.

5.1.2 Working With/Around Heavy Equipment

Equipment used to remove the soil, and handle materials will be inspected daily, maintained according to the
manufacturer’s directions, and will be operated by qualified operators. Gross contamination shall be removed from
equipment each day. Solids and rinsate from decontamination activities will be contained and disposed of at the on-
site decontamination sump. Personnel shall not walk underneath the loads being removed and shall stay clear of the
turning radius of the machinery. A two-way radio communication system will be used for the excavation and
transportation to avoid traffic hazards. High visibility vests will be worn.

5.1.3 Working Over/Near Water

All equipment and procedures used while working over or near water will conform to US Coast Guard and/or
OSHA requirements and applicable local regulations. WESTON has established a Field Operating Procedure
(FLD) for this type of activity, a copy of which is on file with CENAE and will be maintained on site.
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Activity 1 - Mobilization

Table 5-1

Activity Hazard Analysis

Activity 1

Hazards

Hazard Control

This activity will involve the mobilization
of equipment and personnel necessary to
perform the work and the completion of a
baseline site environmental hazards
inspection and sampling event.

Chemical Hazards—Minimal intrusive
activities and therefore, the level of risk
of exposure to site contaminants during
these activities is low.

Work will begin in level D for mobilization. A brief environmental inspection and sampling
event will be conducted to identify potential hazardous building materials/components and
conditions including' PBC light ballasts, mercury switches, etc and a radiation survey of the
work area. Baseline air monitoring will be conducted to ensure the levels of protection are
correct. Personnel conducting the Baseline environmental survey will utilize modified level D
PPE Action levels established in the Table 6-1 will be used.

Physical Hazards—Slip, trips, falls,
tools, terrain or vegetation, uneven
walking surfaces. Weather hazards,
such as snow and ice, lightning; and
poor visibility.

Housekeeping

Strains and sprains from manually
lifting and moving.

Fire

Hands or fingers caught between
objects; abrasions and lacerations.

The work area shall be visually inspected. Slip, trip, and fall hazards shall be either removed or
marked and barricaded. Sufficient illumination shall be maintained. Site personnel shall
conduct walkover in groups of two as a minimum. Site personnel shall refer to and follow
WESTON FLDs 02-Inclement weather and 39-Illumination. Also, see FLD 11 and 12.

Materials will be stored to prevent intrusion into the work areas. Work areas will be kept
organized and ice, snow, and mud will be cleared from steps to reduce slip hazards. See
FLD12

Use proper lifting techniques such as keeping straight back, lifting with legs, avoid twisting
back, use mechanical equipment, or get help from others. See FLD 10.

Flammable liquids will be stored in safety containers and flammable storage cabinets. Propane
cylinders will be stored outside in secured areas. Fuel storage tanks will be placed in
impermeable dikes. Properly rated fire extinguishers will be placed within 50 ft of the fuel
storage area, in construction equipment, and strategically in the construction area.

Personnel shall be made aware of the hazard and asked to coordinate carefully the handling
and placement of heavy objects. Materials and objects being handled will be inspected for
rough or sharp edges, and appropriate precautions shall be taken to avoid contact. Personnel
shall wear work gloves and avoid placing hands between objects.
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Activity 1

Hazards

Hazard Control

Electric Hazards

Moving mechanical parts from heavy
equipment operations.

Hand tools, manual and power.

Grubbing and vegetation removal.
Chain saws and chippers.

J

Generators will be grounded unless self-grounded. Extension cords will be properly rated for
intended use. Prior to any intrusive activity, authorities will be contacted for permits. Elevated
parts of machinery, ladders, and antennas will be kept at least 10’ from overhead electric lines.
Qualified electricians will make electrical installations. A lockout/tagout program consistent
with FLD42 will be used for equipment maintenance.

Personnel shall be made aware of the hazard and will coordinate carefully during handling
equipment operations. Guards will be kept in place during operation. Maintain safe distance
from moving mechanical parts. Always use appropriate PPE. See FLD 22.

Tools shall be inspected prior to use. Damaged tools will be tagged out of service until a
qualified person can perform repair. Use tools properly and for their intended purpose. All
power circuits used for hand tools will be protected by a ground fault circuit interrupter
(GFCI). See FLD 38.

Qualified persons will operate chain saws and chippers. Chain saw operators will wear chaps.
Chippers will be inspected before use, operators will be refreshed in operation by the vendor,
all guards will be in place, and per EM 385-1-1 direction, the distance from chipping blades to
the ground along the center line of the feed hopper will be maintained at 72 inches. Persons
cutting trees will be appropriately trained and experienced. Trees to be cut will be checked by
experienced persons prior to cutting to identify increased hazard situations. Experienced
persons, if required, will do tree climbing. Climbing gear will be inspected and will conform to
EM 385-1-131.B.1. Retreat routes from trees to be cut will be planned before cutting begins,
and no one except the tree cutter will be permitted within 2 tree lengths of trees being cut. See
FLD 47.
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Activity 1

Hazards

Hazard Control

Striking and being struck by operating
equipment, loads, falling objects, and
pinch points.

Inclement weather, Heat/Cold stress

Traffic

Workers shall stay out of the swing area of all equipment and from under loads. No personnel
shall ride on the equipment unless seats are provided. See FLD 20, 22A, 23, and 24. Workers
with potential exposure to traffic hazards will wear traffic safety vests. Vehicles will be
checked during maintenance and cribbed if wheels need to be changed.

Workers shall be briefed and cognizant of heat and cold stress symptoms. Fluids will be
available to workers. See FLD 05 and 06. Work rest periods will be established according to
ACGIH and NIOSH guidelines. ‘

Work areas will be clearly barricaded and appropriate signs displayed. Traffic will be rerouted
as necessary. Persons working near roadways or directing traffic will wear high visibility vests.
See FLD 20.

Biological—Poisonous plants, insects,
and snakes.

Review recognition of poisonous plants, insects, or snakes typical of this area. Use appropriate
measures as required. Adhere to WESTON Bloodborne Pathogens Exposure Control Plan—
First Aid Procedures FLD43.

Radiation—ionizing: Previous
investigations identified low-level
radioactive material on-site. The
affected areas were remediated by prior
consultants. A work area radiation
survey will be completed on the
Causeway during site set-up'to confirm
no hazard exists

Non-ionizing: Potential sun burn/sun

poisoning hazard on bright, sunny days.

A baseline radiological survey of the Causeway will be conducted to verify removal of
historical low-level radiological sources. Utilize appropriate PPE to prevent exposure via
ionizing radiation. Personnel will comply with the requirements of the Site-Specific Radiation
Dosimetry program detailed in this SSHP.

Use sunblock as appropriate. Avoid direct exposure to sun for long periods of time. If Nuclear
Density Gauges are used, they will be properly licensed and will be operated by qualified
technicians
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Activity 2 — Site Preparation

Activity 2

Hazards

Hazard Control

This activity will involve the installation
of E&S controls, clearing and grubbing of
the Causeway, abandon monitoring well
mw-00-01, and protecting the remaining
four wells.

Chemical Hazards—Minimal intrusive
activities (grubbing, well abandonment)
and therefore, the level of risk to
exposure to site contaminants during
these activities is low.

Work will begin in level D with the potential for upgrade based on contact potential and on
monitoring results. Care must be taken when abandoning the monitoring well to minimize
contact with potentially contaminated groundwater. Personnel will also avoid contact with soil
while handling stumps and roots. At a minimum, gloves must be worn while handling roots
and stumps. Well abandonment personnel will wear appropriate PPE for splash hazards to
prevent dermal contact. Avoid liquid pools if possible. A background survey with PID/FID
will be conducted to ensure the levels of protection are correct prior to initiating work.
Continuous air monitoring for organic vapors will be conducted during well abandonment and
grubbing. Dust monitoring will also be conducted during grubbing activities. Action levels
established in the Table 6-1 will be used.

Physical Hazards—Slip, trips, falls,
tools, terrain or vegetation; uneven
walking surfaces. Weather hazards,
such as snow and ice, lightning; and
poor visibility.

Housekeeping

Strains and sprains from manually
lifting and moving.

Fire

Hands or fingers caught between
objects; abrasions and lacerations.

The work area shall be visually inspected. Slip, trip, and fall hazards shall be either removed or
marked and barricaded. Sufficient illumination shall be maintained. Site personnel shall
conduct walkover in groups of two as a minimum. Site personnel shall refer to and follow
WESTON FLDs 02-Inclement weather and 39-1llumination. Also, see FLD 11 and 12.

Materials will be stored to prevent intrusion into the work areas. Work areas will be kept
organized and ice, snow and mud will be cleared from steps to reduce slip hazards. See FLD12

Use proper lifting techniques such as keeping straight back, lifting with legs, avoid twisting
back, use mechanical equipment, or get help from others. See FLD 10.

Flammable liquids will be stored in safety containers and flammable storage cabinets. Propane
cylinders will be stored outside in secured areas. Fuel storage tanks will be placed in
impermeable dikes. Properly rated fire extinguishers will be placed within 50 ft of the fuel
storage area, in construction equipment, and strategically in the construction area.

Personnel shall be made aware of the hazard and asked to coordinate carefully the handling
and placement of heavy objects. Materials and objects being handled will be inspected for
rough or sharp edges, and appropriate precautions shall be taken to avoid contact. Personnel
shall wear work gloves and avoid placing hands between objects.
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Activity 2

Hazards

Hazard Control

Electric Hazards

Moving mechanical parts from heavy
equipment operations.

Hand tools, manual and power.

Grubbing and vegetation removal.
Chain saws and chippers.

Generators will be grounded unless self-grounded. Extension cords will be properly rated for
intended use. Prior to any intrusive activity, authorities will be contacted for permits. Elevated
parts of machinery, ladders, and antennas will be kept at least 10’ from overhead electric lines.
Qualified electricians will make electrical Installations. A lockout/tagout program consistent
with FLD42 will be used for equipment maintenance.

Personnel shall be made aware of the hazard and will coordinate carefully during handling
equipment operations. Guards will be kept in place during operation. Maintain safe distance
from moving mechanical parts. Always use appropriate PPE. See FLD 22.

Tools shall be inspected prior to use. Damaged tools will be tagged out of service until a
qualified person can perform repair. Use tools properly and for their intended purpose. All
power circuits used for hand tools will be protected by a ground fault circuit interrupter
(GFCI). See FLD 38.

Qualified persons will operate chain saws and chippers. Chain saw operators will wear chaps.
Chippers will be inspected before use, operators will be refreshed in operation by the vendor,
all guards will be in place, and per EM 385-1-1 direction, the distance from chipping blades to
the ground along the center line of the feed hopper will be maintained at 72 inches. Persons
cutting trees will be appropriately trained and experienced. Trees to be cut will be checked by
experienced persons prior to cutting to identify increased hazard situations. Experienced
persons, if required, will do tree climbing. Climbing gear will be inspected and will conform to
EM 385-1-131.B.1. Retreat routes from trees to be cut will be planned before cutting begins,
and no one will be permitted within 2 tree lengths of trees being cut. See FLD 47.
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Activity 2 Hazards Hazard Control

Striking and being struck by operating
equipment, loads, falling objects, and
pinch points.

Inclement weather, Heat/Cold stress

Traffic

Workers shall stay out of the swing area of all equipment and from under loads. No personnel
shall ride on the equipment unless seats are provided. See FLD 20, 22A, 23, and 24. Workers
exposed to traffic hazards will wear traffic/reflectorized vests. Vehicles will be checked during
maintenance and cribbed if wheels need to be changed.

Workers shall be briefed and cognizant of heat and cold stress symptoms. Fluids will be
available to workers. See FLD 05 and 06. Work rest periods will be established according to
ACGIH and NIOSH guidelines.

Work areas will be clearly barricaded and appropriate signs displayed. Traffic will be rerouted
as necessary. Persons working near roadways or directing traffic will wear high visibility vests.
See FLD 20.

Biological—Poisonous plants, insects,
and snakes.

Review recognition of poisonous plants, insects, or snakes typical of this area. Use appropriate
measures as required. Adhere to WESTON Bloodborne Pathogens Exposure Control Plan—
First Aid Procedures FLD43.

Radiation—. Based on site history and
previous investigation work, the N
potential for sources of ionizing
radiation exist.

Potential sun burn/sun poisoning hazard
on bright, sunny days.

Previous investigations identified low-level radioactive material on-site. The affected areas
were remediated. A work area radiation survey will be completed during site set-up to confirm
no hazard exists. Real time radiation monitoring will be conducted during intrusive activities
(grubbing). Personnel will comply with the requirements of the site-specific radiation y
dosimetry program detailed in this SSHP.

Use sunblock as appropriate. Avoid direct exposure to sun for long periods of time. If Nuclear
Density Gauges are used, they will be properly licensed and will be operated by qualified
technicians.
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Activity 3—Demolition and Soil Excavation

Activity 3 Hazards

Hazard Control

Building 5, 59 and the building 34
AST containment area will be
demolished, bulky and oversized

Chemical Hazards—The potential for
exposure is present while conducting these
activities because the soil may be

material including concrete contaminated. The risk level associated with
asphalt and steel will be cleared these activities is'moderate.

from the surface of the Causeway, P

soil will be excavated from six
small locations (5-foot dia.) on the
Causeway.

Work will begin in Level D with the potential for upgrade based on air monitoring data
review. Engineering controls will be utilized as necessary. Avoid direct contact with soil
and wash water. Appropriate PPE will be utilized during these activities. Air monitoring
will be performed as described in Section 7.

Physical Hazards—
Demolition

Slip, trips, falls, equipment, materials, tools,
terrain, and uneven walking surfaces. Weather
hazards, such as severe weather and lightning;
poor visibility.

Strains and sprains from manually lifting and
moving objects.

Housekeeping

Inclement weather, including rain/snow,
lightning, and heat/cold stress.

Moving mechanical parts from heavy
equipment operations.

There are numerous hazards associated with demolition, such as expected (or
unexpected) utilities, fire, falls, slips/trips, heavy equipment, rigging, chemical hazards,
structural integrity, welding and cutting, and confined space. See FLD 33, 01, 10, 11, 12,
13, 21, 22, 23, 27. As demolition activities on this project will be performed by a
subcontractor, see also their Means & Methods and the approved Demolition Plan.

The work area will be visually inspected. Slip, trip, and fall hazards shall be either
removed or marked and barricaded. Sufficient illumination shall be maintained to ensure
a safe working environment and weather conditions to be continuously monitored. See
FLD 11, 12, and 39.

Use proper lifting techniques such as keeping straight back, lifting with legs, avoid
twisting back, use mechanical equipment, or get help from others. The work area will be
visually inspected. See FLD 10.

Materials will be stored to prevent intrusion into the work areas. Work areas will be kept
organized and ice, snow, and mud will be cleared from steps to reduce slip hazards. See
FLDI12

Personnel shall be dressed according to weather conditions; personnel working in high
temperatures or direct sunlight shall follow FLD 05. Personnel working in cold
temperatures or rain shall follow FLD 06. Work will cease during lightning.

Personnel shall be made aware of the hazard and will coordinate carefully during
handling equipment operations. Guards will be kept in place during operation. Maintain
safe distance from moving mechanical parts. Always use appropriate PPE. See FLD 22.
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Activity 3

Hazards

Hazard Control

Hands or fingers caught between objects;
abrasions and lacerations.

Noise during the operation of heavy
equipment and during operation of the
treatment system.

Personnel shall be made aware of the hazard and will coordinate carefully the handling
and placement of heavy objects. Materials and objects being handled will be inspected
for rough or sharp edges, and appropriate precautions shall be taken to avoid contact.
Personnel shall wear work gloves and avoid placing hands between objects. See FLD 10.

A hearing conservation program consistent with FLDO1 will be established. High noise
areas will be identified. Hearing protection will be provided as appropriate. The latest
ACGIH TLVs will be used.

Fire

Flammable liquids will be stored in safety containers and flammable storage cabinets.
Propane cylinders will be stored outside in secured areas. Fuel storage tanks will be
placed in impermeable dikes. Properly rated fire extinguishers will be placed within 50 ft
of the fuel storage area, in construction equipment, and strategically in the construction
area.

Electric Hazards

Generators will be grounded unless self-grounded. Extension cords will be properly rated
for intended use. Prior to any intrusive activity, authorities will be contacted for permits.
Elevated parts of machinery, ladders, and antennas will be kept at least 10° from
overhead electric lines. Qualified electricians will make electrical Installations. A
lockout/tagout program consistent with FLD42 will be used for equipment maintenance.

Inclement weather, Heat/Cold stress

Personnel will be informed of the heat/cold stress symptoms. Appropriate PPE and fluids
will be supplied to workers. See FLD 05 and 06. Work rest periods will be established
according to ACGIH and NIOSH guidelines.

Biological—Poisonous plants, insects, snakes.

Review recognition of poisonous plants, insects, or snakes typical of this area. Use
appropriate measures as required. Adhere to WESTON Bloodborne Pathogens Exposure
Control Plan—First Aid Procedures FLD 43.

Radiation—Based on-site history and previous
investigation work, the potential for sources of

ionizing radiation exist on-site

Potential sun burn/sun poisoning hazard on
bright, sunny days

Previous investigations identified low-level radioactive material on-site. The affected areas
were remediated. A work area radiation survey will be completed during site set-up to
confirm no hazard exists. Real time radiation monitoring will be conducted during intrusive
activities. Personnel will comply with the requirements of the site-specific radiation
dosimetry program detailed in this SSHP.

Use sunblock as appropriate. Avoid direct exposure to sun for long periods of time. If
Nuclear Density Gauges are used, they will be properly licensed and will be operated by
qualified technicians
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Activity 4fWaste Management

Activity 4

Hazards

Hazard Control

Waste shall be staged in the
appropriate stockpiles or
containers prior to off-site disposal
by others. Heavy equipment
operation during excavation,
loading, transferring, and
unloading staging activities.
Waste characterization sampling
and routine equipment
decontamination.

Chemical Hazards—The likelihood of
exposure is present while conducting these
activities because the sediments are
contaminated. The risk level associated with
these activities is moderate.

Work will begin in level D with the potential for upgrade based on monitoring results.
Engineering controls will be utilized as necessary to control dust. Appropriate PPE will be
utilized during waste handling activities to prevent dermal contact with soil. Real-time
monitoring will be conducted to measure particulate, organic vapor, and radiological exposure
levels.

Physical Hazards—Slip, trips, falls from
construction debris, equipment, materials,
tools, terrain; uneven walking surfaces or deep
excavation limits. Weather hazards, such as
severe weather and lightning; poor visibility.

Moving mechanical parts from heavy
equipment operations.

Strains and sprains from manually lifting and
moving objects.

Housekeeping

The work area will be visually inspected. Slip, trip, and fall hazards shall be either removed or
marked and barricaded. Sufficient illumination shall be maintained to ensure a safe working
environment and weather conditions to be continuously monitored. See FLD 11, 12, and 39.

Personnel shall be made aware of the hazard and will coordinate carefully during handling
equipment operations. Guards will be kept in place during operation. Maintain safe distance
from moving parts. Always use appropriate PPE. See FLD 22.

Use proper lifting techniques such as keeping straight back, lifting with legs, avoid twisting
back, use mechanical equipment, or get help from others. The work area will be visually
inspected. See FLD 10.

Materials will be stored to prevent intrusion into the work areas. Work areas will be kept
organized and ice, snow and mud will be cleared from steps to reduce slip hazards. See FLD12

Water Hazards, Inclement weather, including
rain, lightning, and cold stress.

Personnel shall have appropriate PPE; personnel working in/near water, rain, or cold shall
follow FLDs 02, 06 and 19.

Hands or fingers caught between objects;
abrasions and lacerations.

Personnel shall be made aware of the hazard and will coordinate carefully the handling and
placement of heavy objects. Materials and objects being handled will be inspected for sharp
edges, and appropriate precautions shall be taken to avoid contact. Personnel shall wear work
gloves and avoid placing hands between objects. See FLD 10.
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Activity 4

Hazards

Hazard Control

Striking and being struck by operating
equipment, loads, falling objects, and pinch
points.

Fire

Electric Hazards

Noise during the operation of heavy
equipment.

Workers shall stay out of the swing range of all equipment and from under loads. No personnel
shall ride on the equipment. Remain within view of operator. All heavy equipment should be
equipped with back-up alarms. See FLD 20, 22A, 23, and 24. Workers exposed to traffic
hazards will wear traffic/reflectorized vests. A traffic control system for positioning and
moving haul vehicles will be established. Heavy vehicle operators may remain in their vehicles
only if they have cab over protection. If operators must check loads, loading will cease until the
operator is back in the cabin or away from the vehicles in a safe location.

Flammable liquids will be stored in safety containers and flammable storage cabinets. Propane
cylinders will be stored outside in secured areas. Fuel storage tanks will be placed in
impermeable dikes. Properly rated fire extinguishers will be placed within 50 ft of the fuel
storage area, in construction equipment, and in the construction area.

Generators will be grounded unless self-grounded. Extension cords will be properly rated for
intended use. Prior to any intrusive activity, authorities will be contacted for permits. Elevated
parts of machinery, ladders, and antennas will be kept at least 10’ from overhead electric lines.
Qualified electricians will make electrical installations. A lockout/tagout program consistent
with FLD42 will be used for equipment maintenance.

A hearing conservation program consistent with FLDO1 will be established. High noise areas
will be identified. Hearing protection will be provided as appropriate. The latest ACGIH TLVs
will be used.

Soil excavating.

Personnel working near or around an open excavation shall avoid walking or standing near the
edge of the excavation. Proper sloping and benching will be used to prevent cave-ins and
undermining. Excavation equipment and stockpiled soil will not be closer than two feet from
the edge of excavation. No personnel are allowed in excavations greater than four feet deep
unless the required bracing, shoring, inspection, and monitoring is performed. Excavation edge
will be flagged and barricaded. Visually inspect excavation daily for signs of stress fractures.
See FLD 28.

Underground and aboveground utilities.

Pressure washing equipment.

Utility companies will be contacted prior to any excavation. All known utilities will be marked
prior to digging. Proper clearances from above ground wires will be maintained during all
activities. SHSC to be notified upon detection of any buried utilities. See FLD 34.

Personnel will be informed of the hazards associated with the operation of pressure washers
including water under pressure and steam. Personnel will wear appropriate PPE including
splash protection. See FLD 37.
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Activity 4

Hazards

Hazard Control

Inclement weather, Heat and Cold stress

Personnel will be informed of the heat/cold stress symptoms. Appropriate PPE and fluids will
be supplied to workers. See FLD 05 and 06. Work rest periods will be established according to
ACGIH and NIOSH guidelines. \

Biological—Poisonous plants, insects, and
snakes.

Review recognition of poisonous plants, insects, or snakes typical of this area. Use appropriate
measures as required. Adhere to WESTON Bloodborne Pathogens Exposure Control Plan—
First Aid Procedures FLD43.

Radiation—Based on site history and
previous investigation work, the potential for
sources of ionizing radiation exist on-site

Potential sun burn/sun poisoning hazard on
bright, sunny days

| Previous investigations identified low-level radioactive material on-site. The affected areas

were remediated. A work area radiation survey will be completed during site set-up to confirm
no hazard exists. Real time radiation monitoring will be conducted during waste handling
activities. Personnel will comply with the requirements of the site-specific radiation dosimetry
program detailed in this SSHP.

Use sunblock as appropriate. Avoid direct exposure to sun for long periods of time. If Nuclear
Density Gauges are used, they will be properly licensed and will be operated by qualified
technicians
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Activity 5—Site Restoration

Activity §

Hazards

Hazard Control

The Causeway subgrade will be prepared
for Phase 2 construction. Erosion and
sedimentation controls will be maintained
for Phase 2 activities.

Chemical Hazards—Non contaminated
fill will be used for backfilling.
Therefore, the risk level associated with
these activities is low.

Clean fill will be used for backfill. Use dust suppression as necessary. Appropriate PPE will be
utilized during these activities.

Physical Hazards—Slip, trips, falls
from construction debris, materials,
tools, terrain or vegetation; uneven
walking surfaces; weather hazards, such
as severe weather and lightning; poor
visibility.

Housekeeping

Striking and being struck by operating
equipment, crushing, pinch points, and
overhead hazards from use of heavy
equipment.

Moving mechanical parts from heavy
equipment operations.

Fire

Water Hazards, Inclement weather,

including rain, lightning, and cold
stress.

The work area shall be visually inspected. Slip, trip, and fall hazards shall be either removed
or marked and barricaded. Sufficient illumination shall be maintained to ensure a safe working
environment and weather conditions to be continuously monitored. See FLD 11, 12, and 39.

\

Materials will be stored to prevent intrusion into the work areas. Work areas will be kept
organized and ice, snow and mud will be cleared from steps to reduce slip hazards. See FLD12

Workers shall stay out of the swing area of all equipment and from under loads. No personnel
shall ride on the equipment unless seats are provided. See FLD 20, 22A, 23, and 24. Workers
exposed to traffic hazards will wear traffic/reflectorized vests. A traffic control system for
positioning and moving haul vehicles will be established. Heavy vehicle operators may remain
in their vehicles only if they have cab over protection. If operators must check loads, loading
will cease until the operator is back in the cabin or away from the vehicles in a safe location.

Personnel shall be made aware of the hazard and will coordinate carefully the handling
equipment operations. Maintain safe distance from moving mechanical parts. Always use
appropriate PPE. See FLD 22.

Flammable liquids will be stored in safety containers and flammable storage cabinets. Propane
cylinders will be stored outside in secured areas. Fuel storage tanks will be placed in
impermeable dikes. Properly rated fire extinguishers will be placed within 50 ft of the fuel
storage area, in construction equipment, and strategically in the construction area.

Personnel shall have appropriate PPE; personnel working in/near water, rain, or cold shall
follow FLDs 02, 06 and 19.
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Activity §

Hazards

Hazard Control

Noise during the operation of heavy
equipment

Traffic

Electric Hazards

Inclement weather, including rain,
lightning, and heat/cold stress.

A hearing conservation program consistent with FLD01 will be established. High noise areas
will be identified. Hearing protection will be provided as appropriate. The latest ACGIH TLVs
will be used.

Work areas will be clearly barricaded and appropriate signs displayed. Use traffic vests as
necessary. See FLD 20.

Generators will be grounded unless self-grounded. Extension cords will be properly rated for
intended use. Prior to any intrusive activity, authorities will be contacted for permits. Elevated
parts of machinery, ladders, and antennas will be kept at least 10” from overhead electric lines.
Qualified electricians will make electrical Installations. A lockout/tagout program consistent
with FLD42 will be used for equipment maintenance.

Personnel shall be dressed according to weather conditions; personnel working in high
temperatures or direct sunlight shall follow FLD 05; personnel working in cold temperatures or
rain/snow shall follow FLD 06. Work will cease during lightning.

Biological—Poisonous plants, insects,
snakes.

Review recognition of poisonous plants, insects, or snakes typical of this area. Use appropriate
measures as required. Adhere to WESTON Bloodborne Pathogens Exposure Control Plan—
First Aid Procedures FLD43.

Radiation—Potential sun burn/sun

poisoning hazard on bright, sunny days.

Monitoring for ionizing radiation will
be conducted during intrusive and
waste handling activities. The potential
for exposure during restoration is low.
No real time monitoring required

Use sunblock as appropriate. Avoid direct exposure to sun for long periods of time.

Follow site-specific radiation dosimetry plan
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i ~ Table 5-2
Equipment and Training Requirements
Activity Equipment Inspection Training
Mobilization, Equipment to be brought by the WESTON and the subcontractors | Qualified operators with 40-hr training with 8-hr refresher course will
Demobilization and Site demolition and marine anchor shall be required to conduct daily | operate equipment. An initial site-specific training will be conducted.
Preparation installation subcontractors. inspections and necessary Daily safety meetings will be conducted before beginning the work. Safe

WESTON will secure rental
equipment for clear and grub and
bulky debris removal. Also air
monitoring and radiation
monitoring equipment, and Level

maintenance for the equipment.
Follow WESTON Inspection
requirements per WESTON
Health & Safety Program.
Personnel utilizing monitoring

work practices, and good housekeeping will be followed. Personnel will
be informed of the contaminants and chemicals at the site and
availability of MSDS. Personnel responsible for operating monitoring
equipment will be trained in the equipment operation and calibration.

restoration

water trucks, decontamination
equipment, air monitoring
equipment, and Level D/Modified
Level D PPE.

D/Modified Level D PPE. equipment will inspect it daily.
Clear and Grub, erosion Chainsaws and wood chippers, As above In addition to the requirements stated above, personnel utilizing
control installation. backhoe and excavator, boat and chainsaws and chippers during clear and grub must have equipment
hydraulic anchor installer, hand specific training in accordance with WESTON FId. 47. Personnel
tools, air and radiation monitoring operating chippers will comply with EM 385-1-1 Sec. 31.D.03. and
equipment, and Level D /Modified utilize PPE in compliance with Subpart I of 29CFR 1910.133
Level D PPE.
Soil excavation and Excavator, dump truck, hand tools, | As above Qualified operators with 40-hr training with 8-hr refresher course will
handling air monitoring equipment, and operate equipment. An initial site-specific training will be conducted.
Level D and modified level D PPE Daily safety meetings will be conducted before beginning the work. Safe
work practices, and good housekeeping will be followed. Personnel will
be informed of the contaminants and chemicals at the site and
availability of MSDS. Personnel responsible for operating monitoring
equipment will be trained in the equipment operation and calibration
Decontamination and site Bulldozer ,dump truck, excavator, | As above As above
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6. EXCLUSION ZONES

The establishment and communication of Exclusion Zones (EZs), Contaminant Reduction Zones (CRZs), and
Support Zones (SZs) will be an ongoing process throughout Phase I implementation. Definition of these zones
will be performed on a task-by-task basis, based on the activity to be conducted, monitoring results and personnel
assignments. In general, the following zones definitions are anticipated:

Demolition Activities:

EZ...... Building 5, Building 59 and the containment area adjacent to Build 34, including an approximate 25-foot
buffer around each building and equipment in operation.

CRLZ.... The hazardous materials identified in Building 5 (asbestos-containing materials, potential lead-
containing paint chips) will have been removed prior to demolition of the building. The CRZ definitions
and procedures will be detailed in the Asbestos Abatement Plan completed by AAIS

SZ....... The remainder of the project site, with the exception of the Causeway, will be considered the SZ during
demolition activities.

Causeway Material Removal:

EZ...... The entire area of the Causeway, beginning at the landward edge of Building 59, will be considered the
EZ during all removal activities on the Causeway, including; clearing & grubbing, weather station and
boat ramp removal, over-sized debris removal, fnonitoring well abandonment, and grading.

CRZ.... The area between Building 59 and the Causeway access gate/fence will be designated the CRZ. This area
will contain equipment and personnel decontamination facilities and supplies.

SZ ... The remainder of the project site, with the exception of those areas designated EZs during demolition
activities, will be considered the SZ during Causeway activities.

Task-specific zones will be graphically presented and verbally communicated at the Daily Safety Briefings to be
conducted during implementation.
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7. ACTION LEVELS

As shown in Table 3-1, the soil at the SAEP site is contaminated with volatile organics (cis-1,2-DCE,
Tetrachloroethylene, Vinyl chloride, Trichloroethylene, Methylene Chloride) semivolatile organics, PCB’s, and
metals. Historical investigations found low-level radioactive contamination on the Causeway. Explosives were
historically stored in Building 59. The low-level radioactive contamination on the Causeway has since been
remediated and Building 59 is no longer used for explosives storage. Although these action have been taken,
WESTON will perform visual monitoring for UXOs and real-time monitoring for ionizing radiation during
demolition and excavation activities. These hazards will be continuously evaluated and, as necessary, this SSHP
will be amended based on input from health and safety experts.

The action levels in Table 6-1 will be followed, using monitoring procedures as described in Section 7 of this SSHP.
Action levels are based on organic vapors, aerosol particulate monitors and real-time radiation monitoring.
Monitoring will be performed around the perimeter of the excavations and staging areas to detect possible exposure
or migration of airborne contaminants. Action levels may be modified based on monitoring and change in site
conditions or activity.

6.1 ORGANIC AND INORGANIC VAPORS

A flame ionization detector (FID) will be utilized during intrusive and waste handling activities to monitor the
concentrations of volatile organics. Monitoring and action levels will be in accordance with Table 6-1. Compliance
with monitoring and rescue provisions of 29 CFR1926.651(g) will be implemented in the event workers are required
to enter any excavation greater than 5 feet deep where inadequate natural ventilation may be a factor (i.e., trench vs.
open excavation). A combustible gas indicator (CGI) and oxygen (O2) meter will be used as necessary for the
intrusive activities.

6.2 PARTICULATE-BASED CONTAMINANTS

Worker respiratory protection for particulate-based contaminants will be initiated at 2.5 mg/m3 based upon
WESTON's action level for Particulates Not Otherwise Classified (PNOC), respirable fraction. Engineering
controls will be utilized to limit exposure to less than the PNOC action level. However if real time radiation
monitoring indicates the presence of radioactive isotopes personal air samples will be collected in accordance with
the requirements of the site specific radiation dosimetry plan. Action levels may be modified based upon initial
sampling results. An amendment to this SSHP will be required to modify action levels.
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Table 7-1

Action Levels for All Appropriate Tasks - Direct-Reading Air Monitoring Instruments

Hazard

Instrument

Action Level

Explosive
atmosphere

CGI as required

<10% LEL: Continue investigation.

>10% and <20% LEL (ambient air): Continue work with caution, continue
monitoring.

>10% LEL (confined space): Stop work and evacuate site until levels <10%
are measured.

>20% LEL (ambient air): Stop work and evacuate site until levels <20% are
measured.

Oxygen content

O, meter
(included with
CGI instrument)

as required

<19.5%: Stop work and evacuate work area until levels are >19.5% and
’ <23%

19.5% to 23% (ambient air): Acceptable levels
>23%: Stop work and consult CIH and’Omaha District-Rapid.

Organic vapors

PID/FID

‘Worker protection
0- 5 units: Level D, provided vinyl chloride is less than 0.5 ppm. See below*.
5- 25 units: Level C provided vinyl chloride is less than 0.5 ppm. See below.

>25 units : Level B

Perimeter: )

> 5 units above background or discernable odor is noted: Halt work (
temporarily until levels subside and take actions to keep level
low such as increase foaming.

> 25 units: Stop work.

Particulates

Mini-Ram

Worker and Work Area:

Background to 1.25 mg/m®: Initiate dust control measures
1.25mg/m’ to <2.5mg/m’: Increase level of /dust control
>2.5 mg/m*: Upgrade to Level C PPE.

Ionizing
Radiation

\

Micro R

<3 x background: Continue work according to plan. Follow procedures
outlined in the site-specific Radiation Dosimetry Plan.

> 3 x background: Stop work. Notify CIH and consult with a radiation
' health physics specialist.

If determined necessary, the Radiological Operations
Procedures provided Appendix C will be used to
develop a site-specific Radiation Dosimetry Plan for
approval and implementation.
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Note: Vinyl Chloride has been identified as a contaminant of concern in one soil sample from the Causeway at
a concentration of 24 mg/L. Until subsequent data validation eliminates vinyl chloride as a contaminant
of concern, the following procedure will be used for potential vinyl chloride exposure:

PID reading of 0- 5 units: OK

>5.0 units: Utilize draeger 0.5/A or equivalent for vinyl chloride if vinyl chloride <1.0 PPM continue
Level D Monitor at 30 minute intervals. If vinyl chloride >1.0 PPM (sustained in breathing zone).: Level
B.

Utilizing the Hazardous Waste Action Coalition (HWAC) action level calculation for particulate based
contaminants and the highest concentration of cadmium reported by Harding ESE (94.7 mg/kg), a concentration
of total dust in air of approximately 132 mg/m3 would be required before the cadmium action level concentration
(\1/2 of the PEL or TLV/TWA) of 0.0025 mg/m3 would be reached.

The OSHA PEL for Particulates Not Otherwise Regulated (respirable) is 5.0 mg/n“n3 using a 50% action level
total dust level as measured by an MIE miniRAM or equivalent is 2.5 mg/m3.
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Table 7-2
Action Levels for All Appropriate Tasks Using Air Monitoring
Contaminant Air Sampling Total Dust Action Total Organics
Exposure Value ::  Action Level Level (mg/m’) Metals | Action Levels (ppm)
Cadmium 0.005 mg/m*  :: 0.0025 mg/m* 2.5 mg/m’
Chromium 0.5 mg/m’ 0.25 mg/m’ 2.5 mg/m’
Copper 1.0 mg/m’ 0.5 mg/m® 2.5 mg/m’
Lead 0.05 mg/m’ 0.025 mg/m’ 2.5 mg/m’
Nickel 1.5 mg/m’ 0.75 mg/m’ 2.5 mg/m’
Zinc 10 mg/m? 5 mg/m’ 2.5 mg/m®
TCE 50 ppm 25 ppm 15 ppm
Cis-1,2-DCE 200 ppm 100 ppm 47 ppm
Vinyl Chloride 1.0 ppm 0.5 ppm 0.5 ppm
Benzene 1.0 ppm 0.5 ppm 0.5 ppm
Concentration Corrective Action

Background to 1.25 mg/m3.

Initiate dust control measures.

1.25 mg/m3 above background to <2.50 mg/m3

above background.

Increase dust suppression.

2.5 mg/m3 above background.

- effective.

Workers upgrade to level C PPE. Evaluate cause
of dust. Stop work if engineering controls are not
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8. AIRMONITORING

Air monitoring will be conducted during site activities to evaluate potential chemical hazards, to determine the
effectiveness of control measures, and to evaluate the PPE requirements. Real-time air monitoring using direct
reading instruments will be used to quantify the presence of airborne chemical hazards. '

71 DIRECT READING INSTRUMENTS

Real-time monitoring using direct reading instruments will be conducted to identify potential exposure levels or
Immediately Dangerous to Life or Health (IDLH) conditions. Air monitoring at breathing zones and within work
areas will be conducted during the field activities. Areas monitored will be chosen to determine worst-case
exposure potential. Background readings will be taken in an area known to be clean.

Since the contaminants of concern at the site are TCE, cis-1,2-DCE, Vinyl Chloride, BTEX, cyanides, and
metals, continuous real-time monitoring will be conducted for volatile organics using an FID (Foxboro 128
OVA) or equivalent and for airborne particulate will be conducted using a MIE Mini-Ram, or equivalent. The
presence of ionizing radiation will also be monitored during site activities using a direct-reading Micro-R. When
required, a CGI/O2 meter will be used to monitor explosive or oxygen-deficient or rich atmospheres.
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9. LEVELS OF PROTECTION

All personnel performing operations on-site shall be required to use the appropriate level of protection. The
minimum level of protection required to begin each activity of this project is shown in Table 8-1. If hazards are
identified requiring a lower or a higher level of protection, then this SSHP will be re-evaluated and upgraded or
downgraded prior to re-entry to the site.

Table 9-1
Minimum Level of Protection Requirements
Activity Level of Protection
Mobilization/Demobilization/Site Preparation Level D or Modified Level D
Demolition and Soil Removal Level D or Modified Level D
Transportatipn & Disposal Level D or Modified Level D
Site Restorations Level D or Modified Level D

* Consult action levels and notes in Table 7-1 for necessary upgrades.

8.1 LEVEL D PPE

Level D PPE will be worn during site mobilization/demobilization and other non-intrusive activities where no
known contamination is present. Level D PPE consists of:

= Work clothes, e.g. coveralls (cotton).

*  Work gloves - leather or cotton as necessary for physical hazards.
= Boots, certified according to ANSI.

=  Safety glasses.

= Hard hat.

8.2 MODIFIED LEVEL D PPE

Modified Level D PPE will be worn when conducting activities with known or potential contact with minimally
contaminated materials. In addition to Level D components, Modified Level D consists of:

*  Chemical resistant coveralls.

=  Chemical resistant over boots or chemical boot covers.

= Gloves-nitrile or latex inner; chemical resistant outer.

= Eye protection - safety glasses or goggles.

8.3 LEVEL CPPE

Level C PPE consists of:
* Inner boots certified according to ANSI or chemical resistant boots with toe protection certified
according to ANSL.

=  Chemical resistant coveralls.
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»  Chemical resistant over boots or chemical boot covers.
=  Full-face APR with appropriate filter cartridge (NIOSH/MSHA approved).
= Chemical-resistant gloves-nitrile or latex inner; and chemical resistant outer

84 LEVEL B PPE

Level B PPE will be worn if appropriate action levels are reached during site activities. Level B PPE consists of:
* Inner boots certified according to ANSI or chemical resistant boots with toe protection certified
according to ANSIL.
= Chemical resistant coveralls.
=  Self-contained breathing apparatus (SCBA) or air-line system (NIOSH/MSHA approved).
= Coveralls-cotton.
= Chemical resistant over boots.
= Chemical resistant gloves-nitrile or latex inner; and chemical resistant outer.
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10. EMERGENCY RESPONSE

9.1 EMERGENCY CONTACTS

The following emergency telephone numbers shall be prominently posted in WESTON's field office:

Table 10-1
Emergency Contacts
Service Telephone Number

Emergency Services 911
Ambulance Service 911
Site Security Radio or (203) 385-6654
Police — Stratford, CT (Fairfield County) 911
Fire - Stratford, CT (Fairfield County) 911
Hospital: Bridgeport Hospital (203) 384-3000

267 Grant Street

Bridgeport, CT 06610
Poison Control Center (Bridgeport, CT) (203) 576-5178
Oil and Chemical Spills (CT DEP) (860) 424-3338
24-hour Emergency Service (CHEM-TEL) (800) 255-3924
WESTON Medical Emergency (Continuum) (800) 229-3674
WESTON Emergency (24 hour) (West Chester) | (610) 692-3000
Ted Blackburn (pager) (603) 860-4457
George Crawford (pager) (800) 206-1507
Matt Dillon- Risk Management (610) 701-7413

In the event of an emergency requiring outside emergency services, WESTON personnel will immediately dial
911 to contact the appropriate organization. Following the phone call, WESTON personnel will contact U.S. /
Army Corps of Engineers on-site personnel to inform them that emergency service personnel and equipment will
be entering the facility. Subsequent to these notifications, appropriate off-site personnel of the U.S. Army Corps
of Engineers and WESTON will be contacted and informed about the situation.
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9.2 HOSPITAL ROUTE \

A map showing the route to the hospital will be posted near the site telephone. A copy of the hospital route map
is provided as Figure 9-1. The hospital route will be field verified prior to work initiation. The following written
description of the route will be attached to the map:

= Turn right, North, onto Main Street

=  Turn left onto West Broad Street

= Enter traffic rotary and take second exit onto West Broad Street

*  Turn left onto Barnum Avenue./ U.S.Routel

*  Turn right onto Boston Avenue./ U.S.Routel

»  Turn left onto Mill Hill Avenue. ’
=  Turn Right onto Grant Street.

= Hospital is at 267 Grant Street.
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Figure 9-1
Hospital Route Map

Route Travel Distance
* Turn right, North, onto Main Street..................ccccccrvviiiiciiniiciccicnene.. 1.6 miles
*  Turn left onto West Broad Street...................ccoocovveiiiiiciiiviiesesceicieiecnsiennnn. 0.1 miles
= Enter traffic rotary and take second exit onto West Broad Street ................ 0.6 miles
*  Turn left onto Barnum Avenue./ U.S.Routel...................cococcooivicinnnne..... 0.2 miles
* Turn right onto Boston Avenue./ U.S.Routel ... 0.9 miles
= Turn left onto Mill Hill AVeNUE...........c....oooiviiiriiiiiiiiiiiiiieceninineniscscnenen.: 0.3 Tiles

= Turn Right onto Grant Street.
= Hospital is at 267 Grant Street.
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APPENDIX A
ACCIDENT PREVENTION PLAN

1.  INTRODUCTION

This Accident Prevention Plan (APP) has been prepared by Roy F. Weston, Inc. (WESTONg) to describe actions
that will be taken by WESTON site personnel in the event of an emergency at the Stratford Army Engine Plant,
Stratford, Connecticut site. Pre-emergency planning procedures must be in place to immediately respond to
accidents. Site personnel must be knowledgeable of their roles and responsibilities and act within their abilities
and training. WESTON will prohibit its employees from responding to any accidents/emergency situations that
would require them to be exposed to hazards beyond their degree of training. Prior to site activities, the Site
Health & Safety Coordinator (SHSC) and project staff will communicate with outside response agencies (fire,
police, ambulance, and medical) to coordinate response efforts. A complete list of emergency contacts can be
found in Section 9.1 of the SAEP Site Health and Safety Plan.

Situations which could be anticipated at the site are as follows:

®  Minor Accidents (slip, trips, falls)
=  Major Injuries
= Chemical Exposure
=  Small Spills
= Large Spills
=  Minor Fires
. ® Large Fires
= Explosions
= Severe Weather
® Fugitive Air Emissions
= Respiratory Hazards (dust)

A-1 Appendix A
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2. ROLES AND RESPONSIBILITIES

The SHSC will be the primary Emergency Response Coordinator (ERC) for all work conducted at the site. The
alternate SHSC will act as backup ERC. The SHSC or designated alternate will contact the appropriate
authorities as determined by the type and nature of incident. Section 9 of the SSHP lists emergency contacts and
appropriate agencies.

21 SHSC/ERC/OSC ROLE
The SHSC/ERC/OSC responsibility during emergency situations are as follows:
= Evaluate emergency situation and special needs.
*  Monitor wind/weather conditions.
= Notify and interact with emergency response agencies.
= Notify WESTON and USACE BRAC on-site representative.
= Oversee medical and decontamination procedures.
= Serve as the point of contact for local fire department(s) and/or Regional Hazardous Material Team.

* Document incident, advise management, and initiate debriefing.

2.2 CONSTRUCTION SUPERINTENDENT

The Construction Superintendent/alternate SHSC roles during emergency situations are as follows:

= Act as backup ERC.
= Make non-emergency notifications (e.g., management, client).
= Assist ERC as necessary or directed. 4

23 PROGRAM SAFETY OFFICER ROLE

» Provide technical assistance and lead post-event investigations.

A-2 Appendix A
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3. ACCIDENT RECOGNITION AND PREVENTION

All WESTON personnel will be instructed on a daily basis to be constantly alert for potentially hazardous
situations or conditions. In addition, WESTON personnel will perform daily checks on hazardous materials
equipment for possible leaks, operational status, and maintenance. Immediate recognition of the potential
hazardous conditions can avert an emergency. Accident/emergency response discussions will be incorporated
into regular safety meetings and will include such topics as:

= Tasks to be performed.
=  Hazards that may be encountered, along with their effects and how to recognize symptoms.
= Emergency procedures.

All WESTON site personnel shall have a minimum of the following safety training:
= 40-hour Hazardous Waste Operations (HAZWOPER).

= 8- hour Annual Refresher Course.
=  Site-specific training.

In addition, several personnel shall have First Aid/CPR training and 8-hour Site Health and Safety Coordinator
Training.

(
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4. COMMUNICATION

Daily health and safety briefings will be used to remind personnel of their roles, responsibilities, and emergency
procedures. A record of the safety briefings will be completed and maintained on-site. All work at the site will
be conducted while maintaining communication with two-way radios. Emergency telephone numbers will be
posted in break areas and in the reception area. Personnel will be instructed to immediately contact the SHSC or
Construction Superintendent if an emergency situation arises.

A backup emergency notification system will also be used during all site activities consisting of air horns located
at each work location. In the case of an emergency, the signal for personnel to evacuate the area will be a series
of long blasts. The assembly/gathering point for individual work locations will be provided during the daily
safety briefing. Should site radios and/or air horns be inoperable or not readily available during an emergency,
standard hand signals shall be used to communicate basic instructions.
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5. EMERGENCY PROCEDURES

During an emergency, the following actions will be taken, with some actions conducted concurrently. No one
will attempt an emergency response/rescue until the situation has been assessed and the appropriate response
outlined. A rescue/response may include the following:

Assessment: Assess the type and extent of the emergency, then assess existing and potential hazards
to site personnel and the off-site population. Determine, based on the type and extent of the
emergency, the following:

- Whether and how to respond.

- The extent of any injuries and/or damage.

- The need for evacuation of site personnel and off-site population.
- The resources needed for evacuation and response.

Evacuate:

- Move site personnel to a safe distance upwind of the incident.
- Monitor the incident for significant changes. The hazards may diminish, permitting personnel to
re-enter the site, or hazards may increase and require public evacuation.

Enforcing the buddy system: Allow no one (including rescuers) to enter a contaminated area or
hazardous area without a partner or without a radio and proper PPE. At the time of the incident, one
person will be designated to record the names, job titles, time of entry, time of exit, and mission to be
accomplished for all personnel entering the EZ. At all times, personnel in the EZ should be in line-
of-sight or communications contact with the supervisor or his designee.

Survey casualties:

- Locate all victims and assess their condition.
- Determine resources needed for stabilization and transport.

Request aid: Contact the required off-site/on-site personnel or facilities, such as the ambulance, fire
department, or police.

Allocate resources: Allocate appropriately qualified on-site personnel and equipment to the rescue
and initiate incident response operations.

Extricate: Remove or assist victims from the area, using appropriate PPE and procedures.

Control measuring, including containment: Assist in bringing the hazardous situation under
complete or temporary control and use measures to prevent the spread of the emergency.

Decontaminate: Use established procedures to decontaminate uninjured personnel in the
decontamination area. If the emergency makes this area unsafe, establish a new decontamination
area at an appropriate distance. Decontaminate victims before or after stabilization as their medical
condition indicates. Decontamination may be delayed if the injuries suffered by the victim pose an
immediate threat to the victim’s life or health. Instead, the victim should be placed on a tarp, sheet
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of plastic or non-absorbent backboard to allow handling of the victim without the threat of
contaminating support personnel until the victim is stabilized.

= Stabilize: Administer any medical procedures that are necessary before the victim can be moved.
Stabilize or permanently remediate the hazardous condition. Address the cause of the emergency
and anything that was damaged or endangered by the emergency (e.g., drums, tanks).

= Transport: No one will be transported without being decontaminated or protected from
contaminating others. Measures will be taken to minimize chemical contamination of the transport
vehicle, ambulance, and hospital personnel.

=  Casualty logging: Record the names(s) of the victim(s), the time, the destination, and their
condition upon transport.

= Casualty tracking: Record the disposition, condition, and location of the casualties.

5.1 MINOR INJURY

In the event of a minor injury, site personnel will take the following actions:

= Evaluate the scene for safe entry.

=  Assess the type and extent of injury.

= Provide initial First Aid to injured person.

= Notify SHSC and Construction Superintendent.

» Decontaminate the injured personnel.

= Ifrequired, transport to local medical facility.

= Notify Program Safety Manager and Project Manager.

J

5.2 MAJOR INJURY

In the event of a major injury, site personnel will take the following actions:

» Evaluate the scene for safe entry.

=  Assess the type and extent of injury.

= Provide initial First Aid.

= Notify SHSC and Construction Superintendent.

= Notify emergency medical services of need for transportation.
= Decontaminate the injured personnel.

» Notify Program Safety Officer, Project Manager, and CO.

5.3 EXTRICATION

In the event a person becomes trapped and requires extrication, site personnel will take the following actions:

» Notify SHSC and Construction Superintendent.
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= Evaluate the scene for safe entry.
T = ERC will contact the local Fire Department and local EMTs.
= Notify Program Safety Officer, Project Manager, and CO.

o 5.4 CHEMICAL EXPOSURE

v In the event of chemical exposure, site personnel will take the following actions:

= Evaluate the scene for safe entry.
* Provide assistance with emergency shower, eyewash, or other initial First Aid, as required.
fo = Decontaminate exposed personnel.
= Notify emergency medical services of need for transportation.
¢ — Ifinjured person can be moved to support zone, contact ambulance service through local Fire
L Department.
- If transportation to support zone is not possible, ERC will contact Regional Hazardous Material
Response Team through the Local Fire Chief. The local Fire Chief{(s) are the only persons
L authorized to activate the Regional Hazardous Material Response Team.
= Notify Program Safety Officer, Project Manager, and CO.

ol 5.5 SMALL FIRE

7

A small fire is defined as a fire that can be extinguished with a 4A:20B:C type fire extinguisher or incipient stage
fires that can safely be extinguished with material readily at hand. In the event of a small fire, site personnel will
- take the following actions:

e b * Evacuate all unnecessary personnel from the area, if possible, to an upwind location.

* Notify SHSC and Construction Superintendent.

= Attempt to extinguish fire using portable fire extinguishers or by smothering from an upwind
location.

= Request emergency response assistance as appropriate.

* Notify the appropriate officials (Construction Superintendent, Local Fire Department, and CO).

5.6 LARGE FIRE

In the event of a large fire or a small fire that cannot be extinguished, the following actions will be taken:

' »  Alarm and notify all field personnel.

» Evacuate all unnecessary personnel from the area, if possible, to an upwind location.

= Notify local Fire Department, request other emergency response services (police, ambulance,
hospital) as needed.

= Notify the appropriate officials (Construction Superintendent, local Fire Department, and CO) of the
current situation.
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6.7 EXPLOSION

In the event of an explosion, all nonessential personnel will evacuate the site. Required support equipment,
services, and personnel will be requested and then the CO notified. Response will follow the steps identified
under Section 5.4 (Chemical Exposure). Notification action as indicated in Section 5.6 (Large Fires) will be
followed. Based upon an evaluation of cause, the local fire response agency may authorize activation of the
Regional Hazardous Materials Response Team.

5.8 SMALL SPILL

In the event of a small spill, appropriate actions will be taken to prevent the spill from reaching groundwater,
surface water, or drains.

Actions include:

= Verification of spilled material, volume, and hazards.

* Determine appropriate response procedures including PPE.

* Assess type and extent of injuries to personnel; take appropriate first aid steps if necessary.

® Assess quantity and size of the spill to determine the level of response to contain and clean it up.
* Confine or containing spill with booms, pads, or berm.

* Neutralizing spill with appropriate agents (if safe/possible).

* Notify Program Safety Officer and Construction Superintendent.

* Notify CO (report required within 2 working days).

* WESTON will collect spilled material including absorbent material and place in appropriate

containers. All hazardous material shall be disposed of in accordance with all applicable hazardous
waste regulations.

= WESTON will keep all records related to the spill of hazardous waste for a period of at least three
years after the spill has been cleaned up or such longer period of time as required in any unresolved
enforcement action.

6.9 LARGE SPILL

Large spills are defined by a volume equal to or greater than state or federal reportable quantity and/or those
beyond the capabilities and resources of on-site personnel. Appropriate remedial actions will be conducted
according to state and federal regulations. General procedures are as follows:

= Verification of spilled material, volume, and hazards.

* Confine the spill to the smallest area possible using booms, pads, berms, or any other effective
material.

®*  Assess type and extent of lateral damages and injuries to personnel; take appropriate first aid steps if
necessary.

* Notify Program Safety Manager and Construction Superintendent.

* Notify CO (report required within 2 days).
* Inthe event the additional emergency clean-up assistance is needed, WESTON will request
assistance from off-site response contractors.
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=  WESTON will collect all hazardous waste including contaminated booms and absorbent material.
- All hazardous clean-up residue shall be disposed of as hazardous waste in accordance with all
- applicable hazardous waste regulations.
= All emergency equipment will be decontaminated prior to being put back into service. Expendable

or damaged supplies will be immediately replaced.
) =  WESTON will keep all records related to the spill of hazardous waste for a period of at least three
years after the spill has been cleaned up or such longer period of time as required in any unresolved

C enforcement action.

Notification

! ‘ In the event of a spill or a release, WESTON will immediately notify the Program Safety Officer and Construction
Superintendent, the designated representative, and appropriate regulatory agencies (if necessary).

! 5.10 SEVERE WEATHER

. In the event of adverse weather conditions occurring on-site such as lightning, high winds, or extreme heat

L (extended periods with temperatures above 90 degrees), the SHSC will instruct the workers to discontinue field
] operations. These natural phenomena complicate work activities and add or increase risk to all site personnel.

C The following actions should be taken in the event of lightning:

=  Stop work.

N

Secure all loose materials, metal tool boxes, plywood, trash cans, etc.
= Bring all workers to safe areas indoors when lightning is in the area.
=  Verify that all buildings and trailer doors are locked and windows closed.

b =  Shut down and disconnect all electrical equipment to protect the equipment from electrical surges
and abrupt power loss.

b In the event of hazardous temperature extremes, the SHSC, in consultation with the PSM and/or CIH, will
determine the need to shut down or modify work activities.
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6. EMERGENCY RESPONSE EQUIPMENT

WESTON will maintain the following emergency response equipment on-site in the event of an emergency.

Unless otherwise noted below, emergency equipment will be stored in the temporary project office.

Decontamination Equipment:

= (2) pair medical trauma scissors

= (2) pair seat belt cutters

= (2) large sponges

= (2) Short handle brushes

= (2) Bottles of eye wash solution

= (2)3to 5 gallon buckets

= (1) Bottle liquid soap

= (2) Emergency blankets

= (1) Carry bag / identified as emergency decon
= (1) 3 gallon pressure sprayer

Spill Control

= Over-packs (85-gallon)
= Spill pads

=  Absorbent booms

=  Shovels

=  Absorbent material

= Squeegees

First Aid Kits: Located in the temporary project office, each piece of heavy equipment and in each WESTON

vehicle.

Fire Extinguishers: ~ Located in the temporary project office, each piece of heavy equipment and in each

WESTON vehicle.
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PPE: Levels B, C, and D will be stored and/or used on-site.

Self-contained breathing apparatus (SCBA)
Air purifying respirator (APR)
Saranex coveralls or equivalent
Boot covers

Slush boots

Nitrile gloves

Neoprene gloves

Leather gloves

Hard hats

Goggles

Face shields
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APPENDIX B
EMERGENCY RESPONSE AND CONTINGENCY PLAN

1. INTRODUCTION

This Emergency Response and Contingency Plan (ERCP) has been prepared by Roy F. Weston, Inc. (WESTONg)
to describe actions that will be taken by WESTON site personnel in the event of an emergency situation.

The purpose of this plan is to:
a) Anticipate events to ensure proper planning and preparation.
b) Act as a guide in the event of an emergency situation.
¢) Minimize hazards to human health and the environment from anticipated emergency events.
d) Familiarize response personnel with equipment and procedures

This plan is determined to comply (where necessary) with the requirements of OSHA (including emergency
action planning, Process Safety Management and HazWoper), DOT (reporting and response actions), and EPA
(including SPCC, RCRA and RMP).

\
Pre-Emergency Planning

In order to handle emergencies properly and effectively, planning and training is essential. Pre-emergency
planning procedures must be in place to immediately respond to emergency situations. Site personnel must be
knowledgeable of their roles and responsibilities and act within their abilities and training. WESTON will prohibit
its employees from responding to emergency situations that would require them to be exposed to hazards beyond
their degree of training. As necessary and prior to site activities, the Site Health & Safety Coordinator (SHSC) or
project staff will communicate with outside response agencies (e.g., fire, police, ambulance, and medical) to
coordinate response efforts. Contacts with each response agency will be informed of any changing site conditions
that may affect emergency response. A complete list of emergency contacts can be found in Attachment A.

Roles and Responsibilities

The Site Health and Safety Coordinator (SHSC) will be the primary Emergency Response Coordinator (ERC) or
Incident Commander (IC) as termed through Uniform Incident Command. The SHSC or designated alternate will
contact the appropriate personnel or authorities as determined by the type and nature of incident. Attachment A
lists emergency contacts and serves as documentation of this site-specific chain-of-command. Attachment C
includes checklists for use during emergency incidents.

This chain-of-command is established to minimize confusion and to leave no doubt as to whom has decision-
making authority in the event of an emergency situation.
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ERC Role
{ ERC responsibilities during emergency situations are as follows:

= Evaluate emergency situation and special needs.
- = Direct all emergency efforts, including evacuation of personnel and assignment of personnel to
response roles.
= Notify and interact with emergency response agencies.
~ = QOversee medical and decontamination procedures.
= Serve as the point of contact for local fire department(s) and/or hazardous material team(s).

ERC responsibilities after the emergency phase is complete includes:

1
i =  Supervise cleanup efforts; ensure proper recovery, disposal and accounting of any hazardous

material/waste.
- = Ensure all emergency equipment and supplies are cleaned and/or made available for future use.

L = Document incident, advise management, and initiate debriefing.

The ERC will delegate, as necessary, specific roles and duties outlined above.

Alternate ERC’s Role

= The Construction Superintendent is the primary backup to the ERC.
= Additional personnel may be trained as alternate ERC’s based upon site complexity and/or size.

Site Superintendent Role

= Alternate ERC.
= Initial Media Contact

Program Safety Manager Role

= Provide technical assistance and lead post-event investigations.

Regional Safety Director Role

Receive reports from the ERC.

Provide information to appropriate management and track reports.
Workers compensation liaison.

Focal point for medical return to work.

i Incident investigation as necessary.

Project Manager Role

=  Assure funding as necessary for emergency operations.
= Report and interact with regulatory agencies and client as necessary.
= Media Contact
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Emergency Response Teams

Based upon the size and complexity of the site or task activities, Emergency Response Teams (ERTs) will either
be jointly comprised of all personnel on-site, cross-trained to actions necessary (e.g., spills, confined space rescue,
high-angle rescue), comprised of named individuals, local response agencies or a combination of the above.
Attachments A and D indicate roles and responsibilities for this site.

Emergency Recognition, Prevention and Training

All WESTON personnel will be instructed on a daily basis to be constantly alert for potentially hazardous
situations or conditions. Immediate recognition with necessary corrective actions of potential hazardous

conditions can avert an emergency. Emergency response discussions will be incorporated into regular safety
meetings and will include such topics as:

=  Tasks to be performed;

* Hazards that may be encountered, along with their effects and how to recognize symptoms.
* Emergency procedures, including evacuation.

Training required to be given (initially and periodically) to all site workers includes the following:

Site topography, site layout and prevailing weather conditions.

Procedures for reporting incidents.

Roles and procedures in the event response may include local, state or federal responders.
Alarm systems and all applicable aspects of this ERCP.

If Site is Regulated Under 29 CFR 1910.120 (HAZWOPER):

In addition to the above requirements, all WESTON site personnel shall have a minimum of the following safety
training:

40-hour Hazardous Waste Operations (HAZWOPER);

8-hour Annual Refresher Course; and

Site-specific Training.

At least (1) member of the WESTON team shall have First Aid/CPR training.

At least (1) member (SHSC) shall have 8-hour Site Health and Safety Coordinator Training.

Communication .

Daily health and safety briefings will be used to remind personnel of their roles, responsibilities, and emergency
procedures. A record of the safety briefings will be completed and maintained on-site.

Emergency communications will be voice, audible horn/alarm or 2-way radio. See Attachment B for site-specific
requirements. Telephone capability will be a requirement for all sites; the location of either a site telephone or the
nearest off-site phone is listed in Attachment E. Emergency telephone numbers will be kept in the WESTON site
vehicle and/or site office. Personnel will be instructed to immediately contact the SHSC or Construction
Superintendent if an emergency situation arises.

A backup emergency notification system will also be used during all site activities (e.g., air horns located at each
work location). In the case of an emergency the signal for personnel to evacuate the area will be a series of long
blasts. The assembly/gathering point for individual work locations will be provided during the daily safety
briefing. After a head count has been taken further evacuation may be required based on wind direction and
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weather conditions. Five short blasts of the air horn will signal all clear, workers may than return to designated
work areas.

Each type of communication will be tested to insure that site personnel can identify the signals above background
noise, as well as to check for system efficacy and accuracy. In the event that air horns prove to be inefficient,
alternative methods (e.g., 2-Way Radios) will be implemented and tested to prove efficient use.

In the event of an emergency requiring outside assistance the ERC or designated alternate will contact outside
help using the nearest telephone or other pre-established means.

Support Areas, Evacuation Procedures and Personnel Accounting
The primary support area for all work at the site will be determined before commencement of work at the site.

Evacuation routes and assembly areas will be determined. Means of accounting for site personnel and visitors will
be based upon site size and complexity (typical methods include sign-in logs). In the event of an evacuation these
logs will be brought to the assembly area in order to verify safe evacuation by all.

Alternate routes and assembly areas will be determined and utilized based upon wind speed and direction as well
as emergency requirements. See Attachment E for site map, location and information.

Emergency Procedures
General

During an emergency, the following actions will be taken, with some actions conducted concurrently. No one will
attempt an emergency response/rescue until the situation has been assessed and the appropriate response outlined
by the ERC or local responders.

It will be determined prior to work initiation, whether any tasks on site are critical operations requiring one or
more persons to shut down sensitive equipment in a time-critical manner. If it is determined that critical
operations are evident, specific procedures will be outlined in Attachment D.

Certain sites (e.g., UXO, CSM) or clients (e.g., DOE, DOD) may have specific criteria and actions to be followed
in the event of an emergency situation. If so, these procedures will be outlined in Attachment D.

General guidelines for rescue/response may include the following:

» Assessment: Assess the type and extent of the emergency, then determine and verify existing and
potential hazards to site personnel and the off-site population. Determine, based on the type and
extent of the emergency, the following:

- Whether and how to respond.

- The extent of any injuries and/or damage.

- The need for evacuation of site personnel and off-site population.
- The resources needed for evacuation and response.

»  Evacuate:

- Move site personnel to a safe distance upwind of the incident.
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- Monitor the incident for significant changes. The hazards may diminish, permitting personnel to
re-enter the site, or hazards may increase and require public evacuation.

Note:  Should site personnel or visitors be handicapped to the point of needing assistance during an
evacuation, the ERC will ensure that appropriate numbers of site workers are trained to provide any
needed assistance.

Note: Work sites with potential hazards that could involve adverse community risk, and require evacuation of

the local community must be discussed and coordinated with the client and local fire and police agencies
before fieldwork begins.

Enforcing the buddy system: Allow no one (including rescuers) to enter a contaminated area or
hazardous area without a partner or without appropriate communications means and proper PPE. At
the time of the incident, one person will be designated to record the names, time of entry, and time of
exit for all personnel entering the EZ. At all times, personnel in the EZ should be in line-of-sight or
communications contact with the ERC or his designee.

Survey casualties:

- Locate all victims and assess their condition.
- Determine resources needed for stabilization and transport.

Request aid: Contact the required off-site/on-site personnel or agencies (such as the ambulance, fire
department, police, etc). Ensure that previous communications and understanding or response actions
to be conducted by the off-site resources have been accomplished. In certain cases (e.g., confined
space rescue) the off-site responder(s) must be brought to the site before work is initiated so that an
evaluation of and training on the confined spaces is accomplished.

Allocate resources: Allocate appropriately qualified on-site personnel and equipment to the rescue
and initiate incident response operations.

Remove or assist victims from the area, using appropriate equipment and procedures.

Control measures, including containment: Assist in bringing the hazardous situation under complete
or temporary controls and use measures to prevent any escalation of the emergency.

Decontaminate: Use established procedures to decontaminate personnel in the decontamination area.
If the emergency makes this area unsafe, establish a new decontamination area at an appropriate
distance. Decontaminate victims before or after stabilization as their medical condition indicates.
Decontamination may be delayed if the injuries suffered by the victim pose an immediate threat to the
victim’s life or health. Instead, the victim should be placed on a tarp, sheet of plastic or non-absorbent
backboard to allow handling of the victim without the threat of contaminating support personnel until
the victim is stabilized.

Stabilize: Administer any medical procedures that are necessary before the victim can be moved.
Stabilize or permanently remediate the hazardous condition. Address the cause of the emergency and
anything that was damaged or endangered by the emergency (e.g., drums, and tanks).

Transport: No one will be transported without being decontaminated or protected from contaminating
others. Measures will be taken to minimize chemical contamination of the transport vehicle,
ambulance, and hospital personnel.
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Casualty Logging: Record the names(s) of the victim(s), the time, the destination, and their condition
upon transport.

Casualty tracking: Record the disposition, condition, and location of the casualties.
Media Reporting: Media contacts should be named (see Attachment A) and utilized whenever

contact with reporters is necessary. The Construction Superintendent will be the immediate media
contact. The PM is listed as the media contact for most sites.

Security Issues

Both routine and emergency response actions dictate the need for prevention of unauthorized access and for the
protection of vital records and equipment. Site size, location, political or social environment, and equipment needs
are criteria necessary to evaluate whether security (private or public) is needed.

In the event of unauthorized access, personnel should avoid confrontation (verbal or physical). Attempts must be
made to explain site hazards, and Corporate and client expectations for a safe worksite. Continued presence by
unauthorized persons will require a team member to notify the local police force. Site activities may need to be
halted in the event unauthorized persons create an adverse risk to themselves, to WESTON personnel or to
subcontractor personnel.

Severe Weather/Natural Disasters

In the event of adverse weather conditions occurring on-site such as lightning, high winds, tornado, hurricane or
extreme heat the SHSC will instruct the workers to discontinue or modify field operations. These natural
phenomena complicate work activities and add or increase risk to all site personnel. The following actions should
be evaluated or taken in the event of severe weather:

Stop work

Secure all loose materials, toolboxes, plywood, and trashcans. etc.

Bring all workers to safe areas indoors when lightning or severe weather is in the immediate area.
Verify that all buildings and trailer doors are locked and windows closed.

Shut down and disconnect all non-critical electrical equipment to protect the equipment from
electrical surges and abrupt power loss.

Injury or lliness

In the event of injury or illness, site personnel will take the following action:

Evaluate the scene for safe entry.

Notify SHSC and Construction Superintendent.

Assess the type and extent of injury.

Provide initial First Aid to injured person.

Decontaminate the injured personnel, if or as necessary.

If required and injury or illness not potentially life-threatening, transport to local medical facility.
If injury or illness potentially life-threatening notify emergency medical services of need for
transportation.

Notify Regional Safety Officer and Project Manager.
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Extrication
In the event a person becomes trapped and requires extrication site personnel will take the following action:

Notify SHSC and Construction Superintendent.
Evaluate the scene for safe entry.

Contact the local Fire Department or Rescue Service.
Provide first aid as necessary.

Notify Regional Safety Officer and Project Manager.

Chemical Exposure
In the event of chemical exposure site personnel will take the following action:

= Evaluate the scene for safe entry.

* Notify SHSC and Construction Superintendent.

® Provide assistance with emergency shower, eyewash, or other initial First Aid, as required.
= Decontaminate exposed personnel.

* Notify emergency medical services of need for transportation as necessary.

* Notify Regional Safety Officer (RSO) and Project Manager (PM).

Small Fire

A small fire is defined as a fire that can be extinguished with a 4A:20BC type fire extinguisher or incipient stage
fires, which can safely be extinguished with material readily at hand. In the event of a small fire, site personnel
will take the following actions:

* Evacuate all unnecessary personal from the area, if possible, to an upwind location.
= Notify SHSC and Construction Superintendent.

* Attempt to extinguish fire using portable fire extinguishers or by smothering from an upwind
location. -

* Request emergency response assistance as appropriate.
* Notify the RSO and Project Manager.

Large Fire

In the event of a large fire, or a small fire, which cannot be extinguished, the following actions will be taken:

= Sound alarm.
* Evacuate all unnecessary personnel from the area, if possible, to an upwind location.

® Notify local fire department; request other emergency response services (police, ambulance, and
hospital) as needed.

* Notify Construction Superintendent and RSO and other appropriate personnel or agencies.

Explosion

In the event of an explosion, all nonessential personnel will evacuate the site. Required support equipment,
services, and personnel will be requested. Response will follow steps identified under the Chemical Exposure
section. Notification action as indicated in the Large Fires section will be followed.
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Small Spill

In the event of a small spill, appropriate actions will be taken to prevent the spill from reaching groundwater,
surface water or drains.

«

Actions include:

* Verification of spilled material, volume and hazards.

» Determine appropriate response procedures including PPE (see MSDS or Chemical Data Sheet).
* Assess quantity and size of the spill to determine the level of response to contain and clean it up.
* Confine or contain spill with booms, pads, or berm.

* Neutralize spill with appropriate agents (if safe/possible).

* Notify Regional Safety Officer and Construction Superintendent.

* WESTON will collect spilled material including absorbent material and place in appropriate
containers. All hazardous material shall be disposed of in accordance with all applicable hazardous
waste regulations and client requirements.

WESTON will keep all records related to the spill of hazardous waste for a period of at least three years after the
spill has been cleaned up or such longer period of time as required in any unresolved enforcement action.

Note:  MSDS's for materials onsite with potential to spill (e.g., gasoline, diesel, acids, solvents) will be provided
as Attachment D to this emergency response plan or the location of MSDS'’s will be documented in
Attachment D. Procedures and requirements for spill response will follow criteria outlined in the MSDS.,

Large Spill

A volume equal to or greater than State or Federal reportable quantity (RQ) and/or those beyond the capabilities
and resources of on-site personnel defines large spills. Appropriate remedial actions will be conducted according
to State and Federal Regulations.

General procedures as follows:

® Verification of spilled material, volume and hazards.

* As safe to do so, confine the spill to the smallest area possible using booms, pads, berms or any other
effective material.

® Assess type and extent of damages and injuries to personnel; take appropriate first aid steps if
necessary.

* Notify Regional Safety Officer and Construction Superintendent.

* In the event the additional emergency clean-up assistance is needed, WESTON will request assistance
from off-site response contractors.

* WESTON will collect all hazardous waste including contaminated booms and absorbent material. All
hazardous clean-up residues shall be disposed of in accordance with all applicable hazardous waste
regulations.

* All emergency equipment will be decontaminated prior to being put back into service. Expendable or
damaged supplies will be immediately replaced.

WESTON will keep all records related to the spill of hazardous waste for a period of at least three years after the
spill has been cleaned up or such longer period of time as required in any unresolved enforcement action.

In the event of a spill or a release requiring agency reporting, the Project Manager will notify the client and
appropriate regulatory agencies.
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Critiques and Corrective Actions

Post emergency response activities include documentation, investigation and appropriate corrective actions to
avoid future problems. The Program Safety Manager (PSM), operations safety staff, the RSO or the SHSC will
lead the post-incident critique to assure worker knowledge of actions taken and proposals for changes as
necessary. The SHSC and the RSO are responsible for documenting incident reports and providing
communication to management. The PSM and/or operations safety staff is responsible for providing direction and
assistance. Corrective actions necessary based upon appropriate review and investigation of the incident are

required prior to assumption of work. In the event corrective actions cannot be made on an immediate basis,
documented plans and schedules will be formulated.
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ATTACHMENT A
o EMERGENCY CONTACTS

— A copy of this form is to be posted near the site telephone and available in all site vehicles.

N EMERGENCY CONTACTS AND PHONE NUMBERS
o SERVICE TELEPHONE NUMBER
‘ Ambulance Service 911
Police 2-way radios for on-site security 911 (Stratford Police)
j 1 Fire 911

Hospital: Bridgeport Hospital 267 Grant Street, Bridgeport

(203) 384-3000

WESTON Medical Emergency (CONTINUUM)

(800) 229-3674

b WESTON Emergency (GCT Office)

(860) 368-3200

WESTON Emergency (24 hour) (West Chester)

(610) 701-3000

WESTON Program or Operations Safety Manager: Todd Walles

(860) 368-3211

Client or Media Contact: John Burlson

(203) 385-4316

WESTON Regional Safety Officer: Ted Blackburn (pager)

(603) 860-4457

Spill Response Contractor(s) Franklin Environmental

(203) 630-2472

National Response Center

800-424-8802

Federal Regulatory Agency: EPA Superfund Hotline

800-424-9346

State Regulatory Agency: CT DEP Oil and Chemical Spills

(860) 424-3338

| SHSC/ERC (Tim Laquerre, GCT, ) Home phone #

Redacted - Privacy Act

Construction Superintendent (Steve O’Brien, GCT) Home Phone #

Redacted - Privacy Act

Alternate ERC(s) (Mike Ciarcia, GCT) Home Phone #

Redacted - Privacy Act

Project Manager: John-Eric Andersson

(860) 368-3209

WESTON Risk Management

(610) 701-3046

WESTON Risk Management

Fax (610) 701-3656

B-10
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ATTACHMENT B
EMERGENCY RESPONSE EQUIPMENT

WESTON will complete and maintain an inventory of emergency response equipment on-site in the event of an
emergency. This attachment will be completed during site mobilization activities, with copies posted in the project
office and provided to the On-Site CENAE Representative, TACOM and facilities management (IPM).

Communications Equipment and Alarms:
Fire Control Equipment:

Spill Control Equipment:

Personal Protective Equipment:
Emergency Decontamination Equipment:
First Aid Equipment:

Rescue Equipment:

Equipment Testing:

It is the responsibility of the Emergency Coordinator to periodically test communications and fire control
equipment and to ensure that all spill response/control, personal protective equipment; first aid supplies and
rescue equipment is available and usable.

Maintenance of Equipment:

Fire extinguishers are to be inspected monthly with annual testing by an outside firm. First aid supplies are to be
inspected weekly on construction sites and monthly otherwise. The wearer will inspect personal protective
equipment prior to donning.

B-11 (App. B) Attachment B
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ATTACHMENT C
FORMS

(e.g., Incident Report, Investigation Report, Client Report Form)

0 Forms are attached. or
0 Forms will be provided in SHSC files.

Minimum forms required on-site include:
0 Notice of Incident (NOI)
Incident Report Log (e.g., OSHA 200 Log)
Incident Investigation Form
Corps of Engineers Accident Report Form 3394 ( if CoE Site).
Spill Report Form (see attachment D)
ERC Incident Checklists

0O 0O 0O 0O O

o General

o HazMat

o Fire

o Safety and Research

o Incident Termination

B-12 (App. B) Attachment C
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ATTACHMENT D
SITE-SPECIFIC SPILLS or RESPONSE ACTIONS

Specific procedures are required of the ERC in the event of an emergency situation, these actions include:

®* Activate or ensure activation of alarm systems, notify appropriate local or state response agencies.
* Identify the character, exact source, amount and areal extent of any released material.

=  Assess possible direct and indirect hazards to human health or the environment that may result from the
release, fire or explosion.

* Determine if evacuation of local areas is required, and immediately notify either the government official
designated as the on-scene coordinator or the National Response Center.

*= Ensure that fires, explosions, and releases do not occur, recur, or spread to other parts of the site or
facility.

®*  Monitor for leaks, pressure buildup, gas generation, or ruptures in valves, pipes, or other equipment if
facility operations cease.

* Provide treatment, storage and disposal of any material that results from a release, fire, or explosion
immediately after an emergency.

* Ensure that no waste incompatible with the released material is processed until cleanup procedures are
completed and all emergency equipment listed in this plan is cleaned and fit for its intended use.

Evaluate the chemicals or contaminants on your site to determine whether any of the Jfollowing regulatory spill
reports are applicable. Fill out the necessary information in the planning phase to assure prompt and reliable
reporting in the event of a spill or release.

Determine If CERCLA Release:

1. Are any chemicals regulated as CERCLA hazardous substance? (see 40 CFR Part 302.4). If so, list.
2. [Iflisted chemicals indicate RQ for each.

3. Inthe event of a spill of the referenced hazardous substance, has the release equaled of exceeded the RQ
within 24 hours?

4. Is the release totally contained within buildings or structures? If no, it must be reported.
5. If Reporting required, notify (in addition to internal/client):
a. National Response Center 800-424-8802

b. State Emergency Response Commission (enter phone number)

c. Local Emergency Response Commission (enter phone number)

6. Provide information as indicated in Attached Spill Report Form.

7. Ensure written reports prepared and submitted in accordance with regulation and corporate policy.

B-13 (App. B) Attachment D
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Determine If Emergency Planning and Community Right-To-Know Act (EPCRA) Release:
1. Are any chemicals listed as extremely hazardous substances? (See 40 CFR Part 350).

2. Are any of the listed chemicals produced, used or stored in excess of the threshold planning quantity
(TPQ)? If so, list chemical and quantity above TPQ.

3. Could arelease of item 2 chemicals expose people outside of the facility boundaries? If no, is not
EPCRA report requirement.

4. If arelease of RQ of a listed chemical, notify (in addition to internal and client):
a. SERC (enter phone number)
b. LEPC (enter phone number)

5. Provide information as indicated in Attached Spill Report Form.

6. Ensure written reports prepared and submitted in accordance with regulation and corporate policy.

Determine If Resource Conservation and Recovery Act (RCRA) Release:

1. Isthe chemical regulated as a hazardous waste? If not, is not a RCRA report.

2. Does the release constitute a "release, fire, or explosion that could threaten human health or the
environment outside the facility? (Note, there are no particular RQs or concentrations in this case).

3. Ifthe release meets the requirements of item 2, notify (in addition to internal and client):

a.  "Appropriate local authorities" if an evacuation is necessary (list name and phone or all).

b. State or Federal On-Scene Coordinator (name and phone number).

c. National Response Center.............. 800-424-8802
4. Provide information as indicated in Attached Spill Report Form.

5. Ensure written reports prepared and submitted in accordance with regulation and corporate policy.

B-14 (App. B) Attachment D
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Determine If Clean Water Act (CWA) Release: /
1. Has the spill/release polluted water by:

a. Being a hazardous substance (40 CFR Part 117) equaling or exceeding its RQ? If hazardous
substance list and indicate RQ. Or

!

b. Being an oil that creates a sheen or discoloration of the water surface, or violates a water quality
standard?

2. Ifrelease meets the above criteria you must report to the NRC (800-424-8802) as soon as knowledge of
the spill.

3. Provide information as indicated in Attached Spill Report Form.
4. Ensure written reports prepared and submitted in accordance with regulation and corporate policy.

Determine If Toxic Substance Control Act (TSCA) Release of PCBs (note determine if other TSCA
reporting chemicals (e.g., asbestos) on-site):

1. Does the PCB material concentration equal to or greater than 50 ppm and has contaminated surface and/or
drinking water, sewers, grazing lands, or vegetable gardens? Or

2. Does the 10 pounds or more of materials that contain 50 ppm or greater concentration of PCBs wherever
they are spilled?

3. 1If so, then notify (in addition to corporate and client requirements)

a. NRC immediately upon knowledge
)

b. EPA Regional Office of Pesticides and Toxic Substances Branch (list name and phone number)

4. Provide information as indicated in Attached Spill Report Form.

5. Ensure written reports prepared and submitted in accordance with regulation and corporate policy.
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Spill Report Form

This form is to be used is the event a release or spill Use this form to assist in the initial report phase of an incident Have
the following information available (to the extent possible) before the call Do not wait for information that would put you at
risk of not reporting in a timely manner and in accordance with applicable regulation(s).

1. Name, Address, Telephone Number of Person Reporting:

2. The identity (chemical name), location and nature of the release, including its source, quantity and
duration. :

3. Whether the release is to air, ground or water.

4. Whether any injuries or property damage.

5. What are the weather conditions?

6. What types of corrective actions are underway (e.g., containment, evacuation, etc.)?

B-16 (App. B) Attachment D
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ATTACHMENT E
SITE PLAN, EVACUATION ROUTES, AND EQUIPMENT LOCATIONS

A map depicting the site, evacuation routes and equipment locations will be prepared and posted in the project
office. The hospital location will be determined prior to work initiation. All personnel will be made aware of
evacuation signals, evacuation routes and procedures prior to site work. Evacuation and other site
emergencies must be discussed and/or practiced to assure employee awareness and ability to respond properly.

Hospital Route and Directions

A map showing the route to the hospital will be posted near the site telephone. A written description of the routes
will be attached to the map. The hospital routes will be verified prior to work initiation.

B-17 (App. B) Attachment E
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WROP 06-625
PERSONNEL DOSIMETRY

1.0 PURPOSE

3

This procedure describes the duties and responsibilities within the Project external dosimetry
program that are performed by Radiological Protection Technicians (RPTs) under the direction
of the Radiation Safety Manager (RSM).

Scope. This procedure addresses those activities within the external dosimetry process that
are either initiated by, controlled by, or require input from the Project Radiation Safety Program
personnel
The following activities are described in Section 4.0 of this procedure.

4 1 General

4.2 Multiple Dosimetry

4.3 Extremity Dosimetry

4.4 Eye Dosimeters

4.5 Relocation of the Routine Issue Dosimeter

4.6 Personnel Nuclear Accident Dosimetry

4.7 Lost Dosimetry

2.0 REFERENCES

10 Code of Federal Regulations (CFR) 835, “Occupational Radiation Protection; Final Rule,”
December 14, 1993.

WESTON Radiological Operations Procedure WRPO-06-626, “Neutron Dose Estimation Using
the Quick Scan Approximation Technique.” -

DuPont Deepwater Project “Site Health and Safety Plan” (HASP)

. WESTON “Radiation Safety Program Manual.”

3.0 GENERAL
3.1 Equipment
Personal computer; IBM or compatible. -

3.2  Safety Considerations

Radiological Operations Procedures WROP-06-625
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3.3

3.4

3.5

3.6

3.7

Not applicable
Responsibilities
3.3.1  The RSM is responsible for the following:
» Implementation of this procedure and for assuring that RPTs are

qualified to perform this procedure and are documented as such.

e Assuring that training on this procedure 1s developed, kept up-to-date,
documented, and offered to RPTs needing it

3.3.2 RPTs are responsible for the following:
¢ Recommending and using dosimetry devices in accordance with this

procedure In addition, if for any reason an RPT is unable to follow this
procedure, the RPT shall immediately stop, and notify the RSM

3.3.3 Dosimetry Processing Center is responsible for the following.
e Providing all Project workers with the required dosimetry for performing
their jobs.
e Providing analysis of all issued dosimeters
¢ Providing results of analysis to the RSM.

Prerequisites
Not applicable.
Records

Various records may be generated during the performance of this procedure. The
original copy of the records is the record copy for the dosimetry program. The
record copy is given to the Radiation Protection Recorded Information Records
Center for processing, including arrangement and filing. Copies of the records shall
be transmitted to the RSM.

These record copies are used by the Radiation Safety Program for the
documentation of external and internal dosimetry information of this project for
corporate records.

The records are stored, arranged, indexed, retrieved, scheduled, retained, and
disposed of In accordance with RPXD-02-01 and with the Project Recordkeeping
Procedures. All project dosimetry records will be forwarded to the WESTON
Corporate Radiation Safety Officer.

Precautions and Limitations

Not applicable

Revisions

Radiological Operations Procedures WROP-06-625
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3.8

Not applicable

Other

Not applicable.

4.0 PROCEDURE

4.1

4.2

General

Note: All dosimetry will be provided by WESTON, or

approved Subcontractor, in accordance with all
WESTON procedures and requirements.

411

41.2

41.3

All special personnel dosimetry activities shall be accomplished in
accordance with this procedure and any applicable internal and external
dosimetry procedures. In the case of a conflict, contact the RSM prior to
proceeding

Dosirﬁeters shall be worn outside of normal work clothing and/or in

accordance with any instructions given by dosimetry personnel and the
RSM

Dosimeters shall be worn inside of protective clothing, unless instructed
otherwise by the RSM or dosimetry personnel

Multiple Dosimetry

This section gives guidance on when and how to assign multiple whole body
dosimeters. The whole body is defined as: the head, trunk, arms above and
including the elbow, and legs above and including the knee. The use of extremity
dosimeters is covered in Section 4.3.

Caution:  When multiple dosimeters are used, the normal-issue

dosimeter shall not be used in addition to the multiple
dosimeters. It shall be removed and not worn into the
work area with multiple dosimeters.

4.21

Draft Final (Revision 0)
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Review radiation survey results for the work area to determine if multiple
whole body dosimeters are required. Multiple whole body dosimeters shall
be used if:

a. The radiation level varies by >50% over the area of the whole body,
and

b The anticipated deep dose equivalent to an individual will exceed
100 mrem.

Radiological Operations Procedures WROP-06-625
July 2001 Page 3
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4.2.2 Determine the number and placement of multiple dosimeters required
This may be based on the area survey results, type of work to be done,
past job history, etc Additional input may be requested from the External
Dosimetry group to assist with this process.

4.2.3 Request multiple dosimeters from the RSM, who will contact the Dosimetry
Processing Center. The RSM will provide the following information when
requesting multiple dosimeters: (this request may be made by telephone)

a The type of dosimetry needed.
b The estimated number of dosimeters required.

¢ When the dosimeters will be required.

Note: The multiple dosimeters will be provided in a -
pouch with numbered labels (not assigned to
any individual), a thermoluminescent dosimeter
(TLD) Area Monitoring/Multibadging Dosimetry

- form, and a data entry disk. This pouch may be

picked up or sent via interoffice mail.

4.2.4 Enter all applicable data onto the disk following the directions in
~ Attachment 1

4.2.5 Enter all applicable data onto the TLD Area Monitoring/Multibadging
Dosimetry form. Directions for completion of this form are contained on the
form

4.2.6 Return all dosimeters, the TLD Area Monitoring/Multibadging Dosimetry
form, and the data disk to the SNL Dosimetry Processing Center after use.
If results are needed quickly, inform the SNL Dosimetry Processing Center
when returning the package.

4.3 Extremity Dosimeters

An extremity dosimeter (finger ring) can only be issued to an individual who has a
whole body badge and is on the routine exchange program. The individual must
also be fitted for a finger ring at the Dosimetry Processing Center prior to initial
issue.

4.3.1  Extremity dosimeters will be issued by RWP only. Extremity dosimeters
shall be issued under the following conditions:

a. Contact readings on items to be handled are at least 100 mrad/hr and
5 times general area dose rates; and

b. Dose to the extremity is likely to be > 100 mrem; or

c. Any glovebox/glovebag work.

Radiological Operations Procedures WROP-06-625
Draft Final (Revision 0) July 2001 Page 4
H\STRATFORD ACCOUNT\PHASE | CAUSEWAY\PLANS\HEALTH & SAFETY\DOSIMETRYSAROPG25REV SOP DOC 07/24/2001



}

o

4.4

4.5

4.3.2 Request extremity dosimeters from the Dosimetry Processing Center using
a Radiation Dosimetry Request form. Personnel obtaining extremity
dosimeters must report to the Dosimetry Processing Center to obtain the
dosimeter for the initial issuance.

4.3.3 When not being worn on the finger, the finger ring shall be attached to the
routine issue dosimeter

Eye Dosimeters

Supplemental eye dosimeters are required when the dose rate to the lens of the
eye differs significantly from the whole body dose rate, after taking into account any
eye protection being worn. Eye dosimetry is performed using a pair of TLD badges
in conjunction with the routine exchange TLD. Both the eye badge and the control
must be used simultaneously for eye monitoring to be done.

4.41 Review radiation survey results for the work area to determine If eye
dosimeters are required Eye dosimeters shall be used if the dose rate to
the head/eye area exceeds the chest area whole body dose rate by more
than 1.5 times, taking into account any extra eye protectlon in the form of
safety glasses, respirator, etc.

Note: The dose rate to the lens of the eye includes
penetrating radiation (gamma and neutron) and
beta This dose rate is determined in accordance
with WROP-04-405.

4.4.2 Request eye dosimetry from the Dosimetry Processing Center.

4.4.3 Enter all applicable data on the Eye Dosimetry Data Sheet supplied by the
Dosimetry Processing Center.

444 \WNear the eye dosimetry in accordance with the instructions on the Eye
Dosimetry Data Sheet.

4.4.5 Return the eye dosimeters and the data sheet to the Dosimetry Processing
Center after use. This may be done in conjunction with the routine
dosimeter exchange.

Relocation of the Routine Issue Dosimeter

In certain cases where the highest whole body dose may not be received by the
chest area, the routine issue dosimeter should be moved to the body location
where the highest whole body dose will be measured. Keep in mind that in order to
comply with applicable federal limits, the highest whole body dose must be
measured.

4.5.1 When it is accurately known, based on past experience or survey data,
what whole body location will receive the highest deep dose equivalent,

Radiological Operations Procedures WROP-06-625
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4.5.2

4.5.3

move the routine i1ssue dosimeter to that location for the duration of that
task only

Inform workers of this requirement prior to entry to the work area

Document and provide instructions for the movement of the routine i1ssue
dosimeter on the applicable RWP in the “Special Instructions” section

4.6 Personnel Nuclear Accident Dosimetry

Personnel Nuclear Accident Dosimeters (PNADs) are assigned to personnel based
on evaluations of their work locations and the requirement for installed criticality
alarms The RSM and RPT duties regarding PNADs involve the estimation of
individual doses following a criticality accident. The potential for a criticality -
accident is negligible on this project, but if it should occur;

4.6.1

4.6.2

4.6.3

Collect all PNADs from personnel in the vicinity of a suspected or actual
criticality accident.

Perform an individual dose estimation for each recovered PNAD In
accordance with WROP-06-626.

Document the results of the dose estimation in accordance with
WROP-06-626

4.7 Lost Dosimetry

4.71

4.7.2

4.7.3

Notify the RSM immediately in the event of a lost dosimeter. An External
Dosimetry Investigation Report will then be initiated, with completion
required prior to the issuance of a replacement dosimeter. Initiate a search
for the dosimeter prior to requesting a replacement.

Provide requested survey data, RWP data, etc. to the RSM to assist in the
investigation and assignment of dose.

The worker may not return to a radiologically controlled area until a
dosimeter Is reissued.

5.0 ATTACHMENTS

Attachment 06-625-1 Directions for Using Dosimeter Data Diskette
Attachment 06-625-2 Lost Dosimetry Badge Information Form.
Radiological Operations Procedures WROP-06-625
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ATTACHMENT 06-625-1
DIRECTIONS FOR USING
DOSIMETER DATA DISKETTE
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INITIAL DATA ENTRY

1. Insert the disk into the disk drive of an IBM-compatible computer, access the disk, and
TYPE (or double click on, as applicable) “WA” to start the program.

The Work Area Dosimetry Main Menu will appear on the screen. Push the “Enter” key to

choose the “Update Information” option from the menu.

3.1.

3.2

3.3.

3.4.

3.5.

3.6.

3.7.

When the next screen appears, push the “INSERT” key to begin the process of data entry/

Enter a number into the “Log Number.” space followed by the “Enter” key The Log
Number can be any number you desire, dosimetry staff will change’it to their number
when they receive the disk back For multibadging, each individual must be
assigned their own log number at this time

Enter a name into the “Name.” field followed by the “Enter” key. This is normally the
name of the person to whom the report should be sent, not the person to whom the
dosimetry is assigned.

Enter the facility name into the “Facility:” field followed by the “Enter” key. (This can
be anything you want to enter as long as it fits in the field.) For multibadging, this
must be the person’s name and social security number.

Enter the work site code into the “Work Site Code:” field followed by the “Enter” key
If you don’t know the proper code, (normally A1, A2, etc. for each Technical Area)
do not enter anything, just push the “Enter” key.

a. The message “Please choose a valid work site code. Press any key...” will then
appear on the screen.

b. Push any key; a list of valid codes will appear.

c. Select the proper code from the options by using the __ or 0 key followed by the
“Enter” key.

Enter dates for the “Field Cycle:” followed by the “Enter” key. These are the dates
the dosimeters are used. (Both dates must be entered now; the end date can be
changed later if needed.)

After the dates are entered, a list of Neutron Codes will automatically appear. Select
one using the T or { key followed by the “Enter” key twice. If unsure of what to enter
here, consult with Radiation Protection Technical Services and/or personnel from the
facility where the dosimeters will be used.

Enter the Source Information into the “Source Information:” field followed by the

“Enter” key. Anything you wish can be entered into this field; up to four lines are
available.

Radiological Operations Procedures Attachment-06-625-1
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DIRECTIONS FOR USING THE DOSIMETER DATA DISKETTE

(THE DISK MAY BE ACCESSED AND USED IN EITHER WINDOWS 7 OR DOS 7

38.

39

3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

Enter a number into the “Number of Shots ” field followed by the “Enter” key This 1s
normally the number of times a machine i1s run with the TLDs in place, for multiple
dosimeters use “1”.

Enter a “Y” or “N” for the “Print Location Number on Report:” followed by the “Enter”
key. This is normally “Y”

The message “There are currently no detail records, would you like to add one?
(Y/N)” will appear Enter a “Y” followed by the “Enter” key to begin the dosimeter
entry process.

Enter a dosimeter number from one of the supplied dosimeters into the “Dosimeter.”
field followed by the “Enter” key

Enter a location number into the “Location Number:” field followed by the “Enter”
key. This should be a sequential number starting with 1.

Enter the dosimeter location into the “Location:” field.

a. For multibadging, this should be the body location for the dosimeter.

b. For area monitoring, this should be the physical location of the dosimeter.

c. If a map of dosimeter locations is used, the location can say “gee attached map.”
If this is done, the map should be supplied to dosimetry when the dosimeters are
returned for processing. Ensure that the location numbers on the map match the

. location numbers entered onto the data disk.

If more dosimeters are to be entered: (if not, proceed to Step 3.15.)

a. For multibadging, press the “F3” key, followed by the “Esc” key twice, and the
“Insert” key. Repeat Steps 3 1 through 3.13 for the remaining dosimeters.

b. For area dosimeters, press the “Enter” key and repeat Steps 3.11 through 3.13
until all dosimeters are entered.

After the last dosimeter is entered, press the “F3” key to save the information to the
disk.

Press the “Esc” key three times to return to the Main Menu.

Select the “Exit This Menu” option using the | key followed by the “Enter” key to exit
the program.

Radiological Operations Procedures Attachment-06-625-1
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DIRECTIONS FOR USING THE DOSIMETER DATA DISKETTE
(THE DISK MAY BE ACCESSED AND USED IN EITHER WINDOWS 7 OR DOS 7

DATA EDITING

1. To edit any data, follow Steps 1.0 and 2 0 under Initial Data Entry.

2. Select the group of data to be edited by using the T or { key followed by the “Enter” key.
/

3 Using the T or | keys, select the field(s) to be edited Editing is accomplished the same as
initial data entry.

4  Press the “F3” key to save the data

5 Press the “Esc” key two times to return to the Main Menu.

6. Select the “Exit This Menu” option using the | key followed by the “Enter” key to exit the
program.

Radiological Operations Procedures Attachment-06-625-1
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LOST DOSIMETRY BADGE INFORMATION FORM




ATTACHMENT 06-625-2

LOST DOSIMETRY BADGE INFORMATION FORM

Fill out the following information regarding your site work during the quarter listed below.

Quarter. Date N
Name- Social Security #:
Temporary Badge #: Issue Date.

Location and nature of task: . /

Duration of task hours:

Other employees performing same task:

Location and nature of work:

Duration of task hours:

Other employees performing same task:

Location and nature of work:

Duration of task hours:

Other employees performing same task:

Location and nature of work:

Duration of task hours:

Other employees performing same task:

List any other sites that you visited on the back of the form in the above format.

The following information will be completed by the Radiation Safety Manager

Dose assigned for the lost badge (mrem): Whole Body Skin
Dose from the temporary badge (mrem): Whole Body Skin
Total dose for the quarter (mrem): Whole Body Skin

~
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* Attach more sheets 1if necessary
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Policy Directive 11-05 Radiation Safety
1.0 Policy

It is the policy of Roy F. Weston, Inc. (WESTON) that all managers and employees will conduct
radiological work activities in a manner that keeps radiation exposures as low as reasonably
achievable (ALARA), and in compliance with the requirements of WESTON’s source material
licenses and applicable regulations as specified in Section 3.

WESTON and its subcontractors will take all reasonable precautions in planning and conducting
work activities at sites actually or potentially contaminated with radioactive materials to
minimize exposures to workers and the public, and to prevent the spread of contamination to the
environment. WESTON will maintain this policy by implementing project designs, field
engineering controls, administrative exposure limits, and work practices in accordance with
guidance provided in this directive. WESTON may adopt as policy the recommendations of the
International Commission of Radiological Protection (ICRP) and the National Council on
Radiation Protection and Measurements (NCRP) to the extent that they are consistent with
existing corporate policy and regulatory requirements. In addition, WESTON and its
subcontractors shall conduct work activities in compliance with applicable Federal, state and
local regulations.

2.0 Purpose

This policy directive defines the WESTON radiation safety organization and the administrative
health and safety responsibilities of project personnel.

It provides guidance for radiological projects from conceptual design through field
implementation. It specifies criteria for complying with regulatory standards, and describes
radiological protection program components, guidelines for storage and transportation of
radioactive materials, and administrative limits applicable to radiological operations. It is
intended to provide uniformity in WESTON’s approach to field projects involving potential
exposures to ionizing radiation.

3.0  Standards and Regulations

WESTON and its subcontractors will comply with all applicable Federal, state, and local
radiation safety regulations and requirements including, but not limited to, those established by
the Occupational Safety and Health Administration (OSHA) and the Nuclear Regulatory
Commission (NRC). Special attention should be given to the regulations listed below. Other
requirements may apply at facilities owned or regulated by other Federal Departments or State
Agencies.

s 29 CFR Part 1910, “Occupational Safety and Health Standards.”



* 49 CFR 172-174, “Transportation of Hazardous Materials.”
= 10 CFR Part 20, “Standards for Protection Against Radiation.”

= 10 CFR Part 835, Chapter 3 - Department of Energy “Occupational Radiation
Protection.”

4.0  Radiation Exposure Standards and WESTON Administrative Limits

To ensure compliance with applicable radiation exposures standards, WESTON institutes
administrative limits for WESTON employees and subcontractors. These administrative limits
are 100 millirem (mrem) per calendar year and 10 percent of the applicable limits for inhalation
and ingestion. The applicable limits for inhalation and ingestion will be taken from 10 CFR 20
Subpart C when no other regulatory limits apply. The administrative limits will not be exceeded
without prior approvals in accordance with the following provisions:

= Exposures up to 500 mrem per year and 30 percent of the 10 CFR 20 Appendix B,
Table I limits may be approved by the Profit Center Manager or Project Manager only
if affected employees have received site-specific training that describes the potential
exposure levels and health risks associated with the project, appropriate health
physics monitoring is conducted under the supervision of a professional health
physicist, and a task-specific ALARA program has been reviewed by the health
physicist and implemented for the project.

* Planned exposures above 500 mrem per year may be permitted only with the project-

specific written approval of the Corporate Environmental, Health and Safety Director
(CEHSD).

* Documented doses in excess of 100 mrem per year or 50 mrem per calendar quarter
without the prior approvals described above must be reported immediately to the
CEHSD.

* Exposures in excess of 5000 mrem per year or 3000 mrem per calendar quarter must
be immediately reported to the CEHSD and the U.S. Nuclear Regulatory Commission
or other responsible agency.

The annual occupational dose limits for minors are 10 percent of the annual dose limits specified
for adults. In addition, the dose to a woman who has declared herself to be pregnant must be less
than 500 mrem during the entire gestation period. Work activities must not increase exposures to
individuals in unrestricted areas above 100 mrem per year. These regulatory and administrative
limits exclude exposures due to natural background and medical sources.

5.0  Radiation Safety Program Organization and Responsibilities



The Radiation Safety Program is administered by WESTON’s Corporate Environmental, Health,
and Safety (CEHS) Department. The corporate programs are implemented by the Division
Managers. The Profit Center Managers and Project Managers implement specific programs and
procedures associated with radioactive materials licenses and radiological prOJects Individual
responsibulities are described in the following subsections.

5.1 Corporate Environmental, Health, and Safety Director
The Corporate Environmental, Health, and Safety (CEHS) Director has overall responsibility for
establishing and managing the programs of the CEHS Department. The CEHS Director’s duties

in maintaining the Radiation Safety Program include the following:

= Revise this Policy Directive and radiation safety guidance documents when required
to ensure compliance with regulatory changes.

* Develop and maintain supplemental guidance documents for WESTON’s radiation
safety programs.

= Inform the Division Managers of the Radiation Safety Program requirements, as
necessary.

* Organize and manage a central recordkeeping file to maintain the personnel radiation
dose records and other data required by this directive.

= Approve or deny requests for variances from the guidelines of this directive and
requests to exceed administrative limits.

* Ensure that radiation safety training is provided to employees as needed, and in
compliance with license requirements.

5.2 Division Manager
The Division Manager is ultimately responsible for implementing the policy and procedures
associated with health and safety. The day-to-day management and implementation are normally
delegated to the Profit Center Manager or Project Manager.

5.3  Profit Center Manager
The Profit Center Manager is responsible for approving requests and applications for radioactive
materials licenses and ensuring that radiation safety programs are established and maintained to

ensure compliance with license conditions. Specific responsibilities include the following:

= Sign license applications to indicate the company’s agreement to meet comm1tments
described in the application.



= Ensure that license fees are paid in a timely manner.

= Ensure that radiation safety programs, source inventories, personnel monitoring, and
inspections are conducted as required by licenses.

* Ensure that documentation and recordkeeping are completed as required by
regulations and license requirements.

5.4  Project Manager

The Project Manager is responsible for establishing and maintaining radiation safety programs
on projects that involve radiological hazards. Specific responsibilities include the following:

= Develop, approve, and implement a project-specific health and safety plan that
describes detailed requirements for the project Radiation Safety Program.

s Ensure that professional health physics support is provided to the project during
planning and field activities.

» Document the results of radiological measurements, contamination monitoring, and
personnel dosimetry and place them into the permanent project files.

* Provide personnel dosimetry results to the CEHSD for inclusion in the corporate
database.

| ,
5.5 WESTON Employees and WESTON Subcontractors

All employees of WESTON and WESTON subcontractors who work on radiological projects
have health and safety responsibilities that include the following:

6.0

» Read and become familiar with health and safety plans for projects in which they are
involved. ’

= Abide by applicable radiation safety policies and procedures, and state and Federal
regulations.

» Help ensure that their radiation doses and doses received by their co-workers are as
low as reasonably achievable.

» Report all unsafe radiological conditions to the Site Manager and suggest
improvement in operations to minimize exposures of personnel.

General Requirements
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The CEHS Director maintains guidance documents that provide specific radiation safety
program requirements. General guidance for addressing radioactive materials licenses, acquiring
radioactive sources, and responding to radiological incidents is provided in the following
subsections.

6.1  Licensing, Permitting, and Legal Correspondence

All correspondence that addresses licensing, permitting, or other legal or regulatory matters will
be generated and signed by the Profit Center Manager whose operations require the license and
are affected by the regulations. The Profit Center Manager is responsible for ensuring that
adequate resources are provided to maintain radiation safety programs that will ensure
compliance with license requirements. A co-signature of the appropriate Division Manager may
also be required where certain commitments of corporate funds or policy are expressed. Copies
of radioactive material licenses and related correspondence must be provided to the CEHS
Director for maintenance in corporate files.

6.2  Purchasing
All purchases of regulated radioactive materials must have the approval of the Profit Center
Manager whose operations require the materials. The Profit Center Manager is responsible for
ensuring that licenses are acquired and maintained as necessary to allow possession and use of
radioactive materials, or that proper precautlons are in place for using radioactive materials that
may be acquired without a license.

6.3  Incident Records and Notification Procedure
Radiological incidents will be handled as specified in the emergency procedures section of the

project health and safety plan. The Project Manager will follow corporate accident/injury
reporting requirements as specified by the CEHS and Risk Management Departments.

- Additional notification and reporting requirements will be followed as required by Federal, state,

or local regulations.
6.4  Transportation, Storage, and Disposal of Radioactive Materials

WESTON and its subcontractors will comply with applicable Federal and state regulations
regarding transportation of radioactive contaminated materials. Prior to transport of such
materials, the radionuclides and activities involved will be estimated to determine the appropriate
procedures and precautions to be followed. Persons shipping or transporting radioactive
materials are responsible for ensuring that regulations are met and must comply with Corporate
shipping procedures. For more detailed guidance, project-specific requirements will be
developed and provided in the health and safety plan.

Radioactive materials will be stored in a manner to maintain exposures to personnel ALARA and
to prevent the spread of contamination. Radioactive materials will be dlsposed in compliance
with license requirements and applicable regulations.



6.5 Emergency Response

. Emergency response procedures will be developed as part of the site-specific health 'and safety

plans to address the radiological aspects of potential accidents, spills, and contaminating events.
Procedures will emphasize the importance of containing radioactive materials on the site, and
will designate an individual to oversee cleanup activities and conduct contamination surveys in
case of a contaminating event. Emergency response agencies will be informed of the
radiological hazards that exist at the project site. Guidelines for emergency response will include
notification of appropriate regulatory agencies and radiation safety personnel.
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1.0 PURPOSE

It is the policy of Roy F Weston, Inc. (WESTONg) that all managers and employees will conduct
radiological work activities in a manner that keeps radiation exposures as low as reasonably achievable
(ALARA), and m comphance with the requirements of WESTON’s source material licenses and applicable
regulations as specified in Section 2.

WESTON and its subcontractors will take all reasonable precautions in planning and conducting work
activities at sites actually or potentially contaminated with radioactive materals to minimize exposures to
workers and the public, and to prevent the spread of contamination to the environment. WESTON will
maintain this policy by implementing project designs, field engineering controls, administrative exposure
limits, and work practices m accordance with guidance provided in this operating practice. WESTON may
adopt as policy the recommendations of the International Commission of Radiological Protection (ICRP)
and the National Council on Radiation Protection and Measurements (NCRP) to the extent that they are
consistent with existing corporate policy and regulatory requirements. In addition, WESTON and its
subcontractors shall conduct work activities in compliance with applicable Federal, state and local
regulations.

This operating practice defines the WESTON radiation safety organization and the administrative health
and safety responsibilities of project personnel.

It provides guidance for radiological projects from conceptual design through field implementation. It
specifies criteria for complying with regulatory standards, and describes radiological protection program
components, guidelines for storage and transportation of radioactive materials, and administrative limits
applicable to radiological operations. It is intended to provide uniformity in WESTON’s approach to field
projects involving potential exposures to ionizing radiation

2.0 STANDARDS AND REGULATIONS

WESTON and 1ts subcontractors will comply with all applicable Federal, state, and local radiation safety
regulations and requirements including, but not limited to, those established by the Occupational Safety and
Health Administration (OSHA) and the U.S. Nuclear Regulatory Commission (NRC). Special attention
should be given to the regulations listed below. Other requirements may apply at facilities owned or
regulated by other Federal departments or state agencies.

® ¢ 29 CFRPart 1910, “Occupational Safety and Health Standards.”



® e 49 CFR Parts 172-174. “Transportation of Hazardous Materials
e o 10 CFR Part 20, “Standards for Protection Against Radiation ”

e o 10 CFR Part 835, Chapter 3 — Department of Energy “Occupational Radiation Protection ”

3.0 RADIATION EXPOSURE STANDARDS AND WESTON ADMINISTRATIVE LIMITS

To ensure compliance with applicable radiation exposure standards, WESTON institutes administrative
limits for WESTON employees and subcontractors These administrative limits are 100 millirem (mrem)
per calendar year and 10 percent of the applicable limits for mhalation and ingestion. The applicable limits
for inhalation and mgestion will be taken from 10 CFR 20 Subpart C when no other regulatory limits apply.
The administrative limits will not be exceeded without prior approvals in accordance with the followng
provisions

® e  Exposures up to 500 mrem per year and 30 percent of the 10 CFR 20 Appendix B, Table I
limits may be approved by the Profit Center Manager or Project Manager only if affected
employees have received site-specific traming that describes the potential exposure levels and
health risks associated with the project, appropriate health physics monitoring is conducted under
the supervision of a professional health physicist, and a task-specific ALARA program has been
reviewed by the health physicist and implemented for.the project.

® o Planned exposures above 500 mrem per year may be permitted only with the project-specific
written approval of the Director, Corporate Environmental Health and Safety and Quality
Assurance (CEHS).

® e Documented doses n excess of 100 mrem per year or 50 mrem per calendar quarter without
the prior approvals described above must be reported immediately to the Director, CEHS

e o  Exposures in excess of 5000 mrem per year or 3000 mrem per calendar quarter must be
immediately reported to the Director, CEHS and the NRC or other responsible agency

The annual occupational dose limits for minors are 10 percent of the annual dose limits specified for adults.
In addition, the dose to a woman who has declared herself to be pregnant must be less than 500 mrem
during the entire gestation pertod Work activities must not increase exposures to individuals mn
unrestricted areas above 100 mrem per year. These regulatory and admnistrative limits exclude exposures
due to natural background and medical sources.

4.0 RADIATION SAFETY PROGRAM ORGANIZATION AND RESPONSIBILITIES

The Radiation Safety Program 1s administered by WESTON’s CEHS Department. The corporate programs
are implemented by the Division Managers The Profit Center Managers and Project Managers implement
specific programs and procedures associated with radioactive materials licenses and radiological projects.
Individual responsibilities are described in the following subsections.

4.1 Director, Corporate Environmental Health and Safety and Quality Assurance

The Director, CEHS, has overall responsibility for establishing and managing the programs of the CEHS
Department. The CEHS Director’s duties in maintaining the Radiation Safety Program mnclude the
following:



e Revise this operating practice and radiation safety guidance documents when required to
ensure compliance with regulatory changes.

e  Develop and mamntain supplemental guidance documents for WESTON’s radiation safety
programs.

o  Inform the Division Managers of the Radiation Safety Program requirements, as necessary

e  Orgamize and manage a central recordkeeping file to maintain the personnel radiation dose
records and other data required by this operating practice.

e  Approve or deny requests for variances from the guidelines of this operating practice and
requests to exceed administrative limits ‘

e  Ensure that radiation safety tramning is provided to employees as needed, and mm compliance
with license requirements

4.2 Division Manager

The Division Manager 1s ultimately responsible for implementing the policy and procedures associated
with health and safety. The day-to-day management and implementation are normally delegated to the
Profit Center Manager or Project Manager

4.3 Profit Center Manager

The Profit Center Manager is responsible for approving requests and applications for radioactive material
licenses and ensuring that radiation safety programs are established and maintained to ensure compliance
with license conditions. Specific responsibilities include the following:

. Sign license applications to indicate the company’s agreement to meet commitments
described in the application

Ensure that license fees are paid m a timely manner.

Ensure that radiation safety programs, source inventories, personnel monitoring, and ‘inspections
are conducted as required by licenses.

Ensure that documentation and recordkeeping are completed as required by regulations and license
requirements.

4.4 Project Manager

The Project Manager is responsible for establishing and maintaining radiation safety programs on projects
that involve radiological hazards. Specific responsibilities include the following:

Develop, approve, and implement a project-specific health and safety plan that descnbes detailed
requirements for the project Radiation Safety Program.

e Ensure that professional health physics support is provided to the project during planning and
field activities.
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o o Document the results of radiological measurements, contamimnation monitoring, and
personnel dosimetry and place them 1nto the permanent project files.

® o  Provide personnel dosimetry results to the Director, CEHS for mnclusion in the corporate
database.

4.5 WESTON Employees and WESTON Subcontractors

All employees of WESTON and WESTON subcontractors who work on radiological projects have health
and safety responsibilities that include the following.

® o Read and become familiar with health and safety plans for projects in which they are
mvolved.

o o Abide by applicable radiation safety policies and procedures, and state and Federal
regulations.

® o  Help ensure that their radiation doses and doses received by their co-workers are as low as
reasonably achievable. /

® o Report all unsafe radiological conditions to the Site Manager and suggest improvement m
operations to minimize exposures of personnel.

5.0 GENERAL REQUIREMENTS

The Director, CEHS maintains guidance documents that provide specific radiation safety program
requirements. General guidance for addressing radioactive materials licenses, acquiring radioactive
sources, and responding to radiological incidents is provided in the following subsections.

5.1 Licensing, Permitting, and Legal Correspondence

All correspondence that addresses licensing, permitting, or other legal or regulatory matters will be
generated and signed by the Profit Center Manager whose operations require the license and are affected by
the regulations. The Profit Center Manager 1s responsible for ensuring that adequate resources are provided
to maintain radiation safety programs that will ensure compliance with license requirements. A co-
signature of the appropriate Division Manager may also be required where certain commitments of
corporate funds or policy are expressed. Copies of radioactive material licenses and related correspondence
must be provided to the CEHS Director for maintenance in corporate files.

5.2 Purchasing

All purchases of regulated radioactive materials must have the approval of the Profit Center Manager
whose operations require the materials. The Profit Center Manager is responsible for ensuring that licenses
are acquired and maintained as necessary to allow possession and use of radioactive materials, or that
proper precautions are in place for using radioactive materials that may be acquired without a license.

5.3 Incident Records and Notification Procedure

Radiological incidents will be handled as specified in the emergency procedures section of the project
health and safety plan. The Project Manager will follow corporate accident/injury reporting requirements
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as specified by the CEHS and Risk Management Departments Additional notification and reporting
requirements will be followed as required by Federal, state, or local regulations.

5.4 Transportation, Storage, and Disposal of Radioactive Materials

WESTON and its subcontractors will comply with applicable Federal and state regulations regarding
transportation of radioactive contammated materials. Prior to transport of such materials, the radionuchides
and activities involved will be estimated to determine the appropriate procedures and precautions to be
followed. Persons shipping or transporting radioactive materials are responsible for ensurmng that
regulations are met and must comply with Corporate shipping procedures. For more detailed guidance,
project-specific requirements will be developed and provided 1n the health and safety plan

Radioactive materials will be stored n a manner to mamtain exposures to personnel ALARA and to
prevent the spread of contamination Radioactive materials will be disposed 1n comphance with license
requirements and applicable regulations

5.5 Emergency Response

Emergency response procedures will be developed as part of the site-spedific health and safety plans to
address the radiological aspects of potential accidents, spills, and contaminating events. Procedures will
emphasize the importance of containing radioactive materials on the site, and will designate an individual
to oversee cleanup activities and conduct contamination surveys in case of a contaminating event.
Emergency response agencies will be informed of the radiological hazards that exist at the project site
Guidelines for emergency response will include notification of appropriate regulatory agencies and
radiation safety personnel.

6.0 IMPLEMENTATION

The Director, CEHS, or his/her designee, 1s responsible for interpreting this operating practice.
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APPENDIX D
SITE-SPECIFIC HAZARD COMMUNICATION PROGRAM

Location-Specific Hazard Communications Program/Checklist

In order to ensure an understanding of and compliance with the Hazard Communication Standard, WESTON will
utilize this checklist/document (or similar document) in conjunction with the WESTON Written Hazard
Communications Program as a means of meeting site or location specific requirements. While responsibility for
activities within this document reference the WESTON Site Health & Safety Coordinator (SHSC), it is the—
responsibility of all personnel to effect compliance. Responsibilities under various conditions can be found
within the WESTON Written Hazard Communication Program.

To ensure that information about the dangers of all hazardous chemicals used by WESTON are known by all
affected employees, the following hazardous information program has been established. All affected personnel
will participate in the hazard communication program. This written program as well as WESTON's Corporate
Hazard Communication Program will be available for review by any employee, employee representative,
representative of OSHA, NIOSH or any affected employer/employee on a multi-employer site.

Site or other location name/address: Stratford Army Engine Plant, 550 Main Street Stratford, CT.
Site/Project/Location Manager: Steve O’Brien '

Site/Location Health & Safety Coordinator:

List of chemucals complied, format: HASP: X Other.

Location of MSDS Files: Temporary project office
Traming Conducted by (name and date):

/
Indicate format of training documentation: Field Log: X Other:

Client briefing conducted regarding hazard communication:

If multi-employer site, indicate name of affected companies:

Other employer(s) notified of chemicals, labeling and MSDS information:

WESTON notified of other.employer's or clients hazard communication program as necessary.

List of Hazardous Chemicals

A list of known hazardous chemicals used by WESTON personnel must be prepared and attached to this
document or in a centrally identified location with the MSDS. Further information on each chemical may be
obtained by reviewing the appropriate MSS. The list will be arranged to enable cross reference with the MSDS
file and the label on the container. The SHSC or location manager is responsible for ensuring the chemical listing
remains up-to-date.

D-1 Appendix D
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Cé)ntainer Labeling

The WESTON Site Health & Safety Coordinator (SHSC) will verify that all containers received from the
chemical manufacturer, importer, or distributor for use on site will be clearly labeled. The SHSC is responsible
for assuring labels are placed where required and for comparing MSDS and other information with label
information to ensure correctness.

N~

Material Safety Data Sheets (MSDS)

The SHSC is responsible for establishing and monitoring WESTON's MSDS program for the location. The SHSC
will make sure procedures are developed to obtain the necessary MSDS and will review incoming MSDS for new
or significant health and safety information. He/she will see that any new information is passed on to the affected
employees. If an MSDS is not received at the time of initial shipment, the SHSC will call the manufacturer and
have a MSDS delivered for that product in accordance with the requirements of WESTON's Written Hazard
Communication Program.

A log for, and copies of, MSDS for all hazardous chemicals in use will be kept in the MSDS folder at a location
known to all site workers. MSDSs will be readily available to all employees during each work shift. If an MSDS
is not available, immediately contact the WESTON SHSC or designated alternate. When revised MSDSs are
received the SHSC will immediately replace the old MSDSs.

Employee Training and Information

The SHSC is responsible for the WESTON site-specific personnel training program. The SHSC will ensure that

all program elements specified below are supplied to all affected employees. P

At the tinic ~f initial assignment for employees to the work site or whenover a new hazard is introduced into the
work area - mployees will attend a health and safety meeting or briefing hat includes the information indicated
below.

rlazardous chemicals present at the worksite.

= Physical and health risks of the hazardous chemicals.

= The signs and symptoms of overexposure.

= Procedures to follow if employees are overexposed to hazardous chemicals.

= Location of the MSDS file and written hazard communication program.

* How to determine the presence or release of hazardous chemicals in the employees work area.

= How to read labels and review MSDSs to obtain hazard information.

» Steps WESTON has taken to reduce or prevent exposure to hazardous chemicals.

= How to reduce or prevent exposure to hazardous chemicals through use of controls procedures work
practices, and personal protective equipment.

= Hazardous, non-routine tasks to be performed (if any).

* Chemicals within unlabeled piping (if any).

When employees are required to perform hazardous non-routine tasks, the affected employee(s) will be given
information by the SHSC about the hazardous chemicals he or she may utilize during such activity. This
information will include specific chemical hazards, protective and safety measures the employee can use, and

D-2 ‘ Appendix D
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steps WESTON is using to reduce the hazards. These steps include, but are not limited to, ventilation,
respirators, presence of another employee, and emergency procedures.

Chemicals in Unlabeled Pipes

Work activities may be performed by employees in areas where chemicals are transferred through unlabeled
pipes. Prior to starting work in these areas, the employee shall contact the SHSC at which time information as to:
the chemical(s) in the pipes, potential hazards of the chemicals or the process involved, and safety precautions
which should be taken will be determined and presented.

Multi-Employer Worksites

It is the responsibility of the SHSC to provide other employers with information about hazardous chemicals
imported by WESTON to which their employees may be exposed, along with suggested safety precautions. It is
also the responsibility of SHSC and the site manager to obtain information about hazardous chemicals used by
other employers to which WESTON employees may be exposed. WESTON's chemucal listing will be made
available to other employers as requested. MSDSs will be available for viewing as necessary. The location,
format and/or procedures for accessing MSDS information must be relayed to affected employees.

D-3 Appendix D
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'—?&S: CIS-1,2-DICHLOROETHYLENE 156-59-2 Page 1 of 7

"NTP CHEMICAL REPOSITORY
erIS—l,2—DICHLOROETHYLENE
L

-IDENTIFIERS

_J*CATALOG ID NUMBER: 000932
[}*CAS NUMBER: 156-59-2

[}
“~*BASE CHEMICAL NAME: DICHLOROETHYLENE,1l,2-,CIS-

(AFPRIMARY NAME: CIS-1,2-DICHLOROETHYLENE

"~ *CHEMICAL FORMULA: C2H2C12

!
N

I (*STRUCTURAL FORMULA: CHC1l=CHC1l

J
L

*WLN: G1U1G -2Z

' v syNONYMS::
{_! CIS-DICHLOROETHYLENE
(Z)-1, 2-DICHLOROETHYLENE

{*7
N

MJ—PHYSICAL CHEMICAL DATA

Y
1’ )

j%*PHYSICAL DESCRIPTION: LITERATURE: Clear, colorless liquid

" REPOSITORY: Clear, very pale yellow liquid

f%*MOLECULAR WEIGHT: 96.94

QJ*SPECIFIC GRAVITY: 1.2837 @ 20/4 C [017,047]

" *DENSITY: 1.284 g/cc @ 19 C (RAD) -
U*MP (DEG C): -80.5 C [017,038,043,430]
f?*BP (DEG C): 60 C [025,269,275,371]

*SOLUBILITIES:
WATER : 1-5 mg/mL @ 16 C (RAD)

TS

fﬁ

7 95% ETHANOL : >=100 mg/mL @ 17 C (RAD)

DMSO : >=100 mg/mL.@ 17 C (RAD)

) METHANOL : Not available ‘

M ACETONE : >=100 mg/mL @ 17 C (RAD)
y

- TOLUENE : ﬁot available

[/ OTHER SOLVENTS:

5 Alcohol: Soluble [017,205,421]

— Chloroform: Soluble [017,053] (
Benzene: Soluble [017,047,053] ~
{1 Ether: Soluble [017,047,205,421]

MJ Most organic solvents: Soluble [031,421]

_ *VOLATILITY:
j Vapor pressure: 200 mm Hg @ 25 C {055]; 400 mm Hg @ 41 C [038,043,053]
) Vapor density : 3.34 [043,102,371,451]

e

(T*FLAMMABILITY(FLASH POINT) :
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1

J This chemical has a flash point of 3.9 C (39 F) [043,062,071,451]. It

- is flammable. Fires involving this material can be controlled with a dry

.~ Chemical, carbon dioxide or Halon extinguisher. The autoignition temperature
LJ of this chemical is 460 C (860 F) [430,451].

*UEL: 12.8% [043,371,430,451] LEL: 9.7% [043,371,430,451]
—

| *REACTIVITY: .
S This chemical is incompatible with strong oxidizers [043,071,102].

Contact with sodium or solid caustic alkalies (potassium hydroxide, sodium
/7t hydroxide) or their concentrated solutions gives an explosive compound. It
! | will form explosive mixtures with nitrogen tetroxide [043,071]. It is also
~~ incompatible with copper or copper alloys. It dimerizes in the presence of
organic peroxides. Oxidation in the presence of concentrated sulfuric acid
or a free radical initiator gives a dangerous compound. The distillate from
, @ mixture of 0.25% sodium hydroxide in ethanol and this compound has ignited.
This chemical is corrosive to metals unless inhibited [071]. It will decom-
pose upon contact with hot metal [346]. It will attack some forms of plastics,
i ( rubber and coatings [102].

~ *STABILITY: -
— This chemical is gradually decomposed by air, light and moisture [031,
T } 062,071,421]. It is stable under nitrogen and protected from light at tempera-
{_) tures up to 60 C [052]. Solutions of this chemical in water, DMSO, 95% ethanol
or acetone should be stable for 24 hours under normal lab conditions (RAD).

QJ*OTHER PHYSICAL DATA:
! Refractive index: 1.4435 @ 25 C [025,031]; 1.4490 @ 20 C [047,205]
Specific gravity: 1.291 @ 15/4 C [025]; 1.2743 @ 25/4 C [043,053]
et Ethereal, slightly acrid odor [031,102,346,371]
Boiling point: 59.6 C @ 745 mm Hg [031]
- Vapor pressure: 60 mm Hg @ -0.5 C; 100 mm Hg @ 9.5 C; 760 mm Hg @ 59.0 C [038]
Vapor pressure: 1 mm Hg @ -58.4 C; 5 mm Hg @ -39.2 C; 10 mm Hg @ -29.9 C [038]
i Flash point also reported as 6 C (43 F) [066,205,269,275]
1 Odor threshold: 0.085 ppm [102] '
~* Liquid surface tension: 24 dynes/cm [371]
Liquid water interfacial tension (estimated): 30 dynes/cm [371]
i Latent heat of vaporization: 72 cal/g [371]
] ) Heat of combustion: -2692.9 cal/g [371]

PR
—

*NIOSH REGISTRY NUMBER: KV9420000

[
J }*TOXICITY: (abbreviations)
typ. dose mode specie amount units other
s LCLo ihl mus 65000 mg/m3/2H
\ LCLo ihl cat 20000 mg/m3/6H

*AQTX/TLM96: Not available
M
5 L*SAX TOXICITY EVALUATION:
—~  THR: Mildly toxic by ingestion and inhalation. In high concentrations, it
is irritating and narcotic. It has produced liver and kidney injury

-

r in experimental animals. A suspected carcinogen. Mutation data. It
I is sometimes thought to be non-flammable, but it is a dangerous fire
— hazard when exposed to heat or flame.

{71 *CARCINOGENICITY

kﬂ} Status: NTP Carcinogenesis Studies; selected, January 1988

., *MUTATION DATA: )

( i test " lowest dose | test lowest dose

I | emmmm————— ——————————— e
mmo-smc 100 mmol/L | hma-mus/smc 1300 mg/kg

- mrc-smc 40 mmol/L | dns-rat:1lvr 4300 umol/L
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J
EJ*TERATOGENICITY: Not available
l*STANDARDS, REGULATIONS & RECOMMENDATIONS:
) OSHA: Federal Register (1/19/89) and 29 CFR 1910.1000 Subpart Z
Transitional Limit: PEL-TWA 200 ppm [327,545,610]
Final Limit: PEL-TWA 200 ppm [545,610]
ACGIH: TLV-TWA 200 ppm [415,421,610]
NIOSH Criteria Document: None
NFPA Hazard Rating: Health (H): 2
Flammability (F): 3
Reactivity (R): 2
H2: Materials hazardous to health, but areas may be entered freely with
full-faced mask self-contained breathing apparatus which provides
eye protection (see NFPA for details).
F3: Materials which can be ignited under almost all normal temperature
conditions (see NFPA for details). .
_ R2: Materials which are normally unstable and readily undergo violent
" chemical change but do not detonate (see NFPA for details).

-

,_

{

S
_J

5

o
(e

*OTHER TOXICITY DATA:
— Status: EPA TSCA Chemical Inventory, 1986 .
Lﬂ EPA TSCA Test Submission (TSCATS) Data Base, June 1988
) IDLH value: 4000 ppm [071,346]

(ﬂ[—OTHER DATA (Regulatory)

™~} *PROPER SHIPPING NAME (IATA): Dichloroethylene

{
-~ *UN/ID NUMBER: UN1150

Y} *HAZARD CLASS: 3 SUBSIDIARY RISK: None PACKiNG GROUP: II

‘' *L,ABELS REQUIRED: Flammable liquid

 7 *PACKAGING: PASSENGER: PKG. INSTR.: 305, Y305 MAXIMUM QUANTITY: 5 L, 1 L
[ CARGO : PKG. INSTR.: 307 MAXIMUM QUANTITY: 60 L

*SPECIAL PROVISIONS: None

‘J *USES:

This compound is‘'used as a solvent for waxes, resins, fats, phenol,

-~ camphor, acetyl cellulose, organic materials and heat-sensitive substances
)J such as caffeine. It is used in rubber manufacture, as a refrigerant, as
L an additive to dye and lacquer solutions, in retarding fermentation, in

organic synthesis, in medicines, in dye extraction, in chlorination reactions
y— and in the manufacture of artificial pearls. It is a constituent of perfumes
v} and thermoplastics.

*COMMENTS: Not available

-HANDLING PROCEDURES

" | *ACUTE/CHRONIC HAZARDS:
This compound is mildly toxic by ingestion and inhalation. In high

~ concentrations, it is irritating and narcotic [043]. Flashback along the

§<T vapor trail may occur [053,371]. When heated to decomposition it emits

LJ toxic fumes of hydrogen chloride gas, phosgene and carbon monoxide [102,
371].

[
LJ *MINIMUM PROTECTIVE CLOTHING: Not available

*RECOMMENDED GLOVE MATERIALS:

r— Permeation Test Results For The Neat (Undiluted) Chemical:

\
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K*L The permeation test results for the neat (undiluted) chemical are given '
below. The breakthrough times of this chemical are given for each glove type

.~ tested. The table is a presentation of actual test results, not specific

, | recommendations or suggestions. Avoid glove types which exhibit breakthrough

};} times of less than the anticipated task time plus an adequate safety factor.
If this chemical makes direct contact with your glove, or if a tear, puncture

5 or hole develops, replace them at once. v
Co
‘“j Glove Type Model Number Thickness Breakthrough Time
Viton North F-091 0.28 mm 95 min
[”1 Butyl rubber North B-174 0.64 mm 15 min
. Neoprene Edmont 29-870 0.46 mm 5 min
-7 PVC Edmont 34-100 0.15 mm 1 min

4”T*RECOMMENDED RESPIRATOR:

y When working with this chemical, wear a NIOSH-approved full face
chemical cartride resplrator equipped with the appropriate organic vapor
cartridges. If that is not available, a half face respirator similarly
equipped plus airtight goggles can be substituted. However, please note

, | that half face respirators provide a substantially lower level of protection
than do full face respirators.

T %*OTHER: Not available
-,
*STORAGE PRECAUTIONS:
’ You should protect this chemical from exposure to light. Keep the
| container tightly closed under an inert atmosphere, and store it in an
J explosion-proof refrigerator. STORE AWAY FROM SOURCES OF IGNITION.

,—\*SPILLS AND LEAKAGE:

} If you spill this chemlcal FIRST REMOVE ALL SOURCES OF IGNITION. Then,

-/ use absorbent paper to pick up all liquid spill material. Your contaminated
clothing and absorbent paper should be sealed in a vapor-tight plastic bag for

"% eventual disposal. Solvent wash all contaminated surfaces with 60-70% ethanol

[ followed by washing with a soap and water solution. Do not reenter the

- contaminated area until the Safety Officer (or other responsible person) has
verified that the area has been properly cleaned.

_

/ .
i | *DISPOSAL AND WASTE TREATMENT: Not available

{E—EMERGENCY PROCEDURES

;

. *SKIN CONTACT:

| IMMEDIATELY flood affected skin with water while remov1ng and isolating

i_J all contaminated clothing. Gently wash all affected skin areas thoroughly
with soap and water.

. If symptoms such as redness or irritation develop, IMMEDIATELY call a

} 5 physician and be prepared to transport the victim to a hospital for treatment.

v

*INHALATION: ,

— IMMEDIATELY leave the contaminated area; take deep breaths of fresh air.
If symptoms (such as wheezing, coughing, shortness of breath, or burning in

LY the mouth, throat, or chest) develop, call a physician and be prepared to
transport the victim to a hospital.

"ﬂ Provide proper respiratory protection to rescuers entering an unknown

'~ | atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA)

— should be used; if not available, use a level of protection greater than or
equal to that advised under Respirator Recommendation.

r o

, « *EYE CONTACT: -
- First check the victim for contact lenses and remove if present. Flush
victim's eyes with water or normal saline solution for 20 to 30 minutes while
simultaneously calling a hospital or poison control.center.

Do not put any ointments, oils, or medication in the victim's eyes without
specific instructions from a physician.

IMMEDIATELY transport the victim after flushing eyes to a hospital even if -

o

[
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no symptoms (such as redness or irritation) develop.

e

)
o
-

*INGESTION:

DO NOT INDUCE VOMITING. Volatile chemicals have a high risk of being
aspirated into the victim's lungs during vomiting which increases the medical
problems.

If the victim is conscious and not convulsing, give 1 or 2 glasses of
water to dilute the chemical and IMMEDIATELY call a hospital or poison control
center. IMMEDIATELY transport the victim to a hospital.

If the victim is convulsing or unconscious, do not give anything by mouth,
ensure that the victim's airway is open and lay the victim on his/her side with
the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport
the victim to a hospital.

3

Loy G

~

ﬁ *SYMPTOMS :

Symptoms of exposure to this compound may include central nervous system
depression, dizziness, nausea and vomiting [071,346,371]. High concentrations
. Cause irritation and narcosis [031,062,071,102]. Irritation of the skin, eyes
[ | and mucous membranes may occur [269,301]. Other symptoms may include irrita-

{ | tion of the respiratory tract, conjunctivitis and difficult breathing [071].
Weakness and epigastric cramps may occur [371]. Drowsiness and unconsciousness
o~y may also occur [102].

{

—

i
|
e
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(H&S:METHYLENE CHLORIDE 75-09-2
)(

%JNTP CHEMICAL REPOSITORY

— METHYLENE CHLORIDE
!
Lo
—-IDENTIFIERS
{"W e

!

- *CATALOG ID NUMBER: 000491

1
I
t

~"*CAS NUMBER: 75-09-2
.
L"}*BASE CHEMICAL NAME: METHYLENECHLORIDE

{FE*PRIMARY NAME: METHYLENE CHLORIDE
1o

~ *CHEMICAL FORMULA: CH2C12
[”‘*STRUCTURAL FORMULA: CH2C12

T *WLN: G1G
(AE*SYNONYMS:
[ j METHANE DICHLORIDE
DICHLOROMETHANE
- METHYLENE BICHLORIDE
{ | METHYLENE DICHLORIDE
I AEROTHENE MM
DCM
—  NARKOTIL
L_} SOLAESTHIN
SOLMETHINE
NCI-C50102
{—? R 30
i | RCRA WASTE NUMBER U080
“— UN 1593

{hj—PHYSICAL CHEMICAL DATA

{ | *PHYSICAL DESCRIPTION: LITERATURE: Clear colorless liquid
L REPOSITORY: Clear liquid -

. *MOLECULAR WEIGHT: 84.93
o

LTJ*SPECIFIC GRAVITY: 1.326 @ 20/4 C [043,051)
~- *DENSITY: 1.3255 g/mL @ 20 C [173,421]
}ﬂj*MP (DEG C): -96.7 C [038,205,421,430]

f? *BP (DEG C): 39.8 C @ 760 mm Hg [051,058,102,371]

|_} *SOLUBILITIES:
WATER : 10-50 mg/mL @ 21 C (RAD)

j/ﬂl) DMSO : >=100 mg/mL @ 21 C (RAD)
. 95% ETHANOL : >=100 mg/mL @ 21 C (RAD)
}H} METHANOL : Not available
- ACETONE : >=100 mg/mL @ 21 C (RAD)
LJ» TOLUENE : Not available
~- OTHER SOLVENTS: | N

|
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-

Alcdhol: Miscible [031,173,205,295]
Ether: Miscible [031,173,205,295]
Ethanol: >10% [047]

* Dimethylformamide: Miscible [031,173,205]

, Most organic solvents: Completely miscible [421]

Vapor pressure: 440 mm Hg @ 25 C [301,421,430]

'*VOLATILITY :

Vapor density : 2.93 [043,055,058,395]

[T *FLAMMABILITY (FLASH POINT) :

3

" normal conditions [062,173,371,421]. However, it is flammable from 12%-19%

|

i

Literature sources indicate that this chemical is nonflammable under

in air with high ignition energy [036,043,066]. This compound is not explosive
- when mixed with air but may form explosive mixtures in atmospheres with higher

oxygen content [043,051,395]. It forms flammable vapor-air mixtures at >=100 C
" [051,451]. Fires involving this material can be controlled with a dry chemi-
cal, carbon dioxide or Halon extinguisher. A water spray may also be used
[058]. The autoignition temperature of this compound 1s 556 C (1033 F) [102,
4517.

¢

- J*UEL: 19% [058,102,371,451] LEL: 12% [058,102,371,451]
)

,*REACTIVITY:

O]

This chemical reacts vigorously with active metals such as lithium,
sodium and potassium, and with strong bases such as potassium tert-butoxide
' [051,395,451]. It is incompatible with strong oxidizers, strong caustics
and chemically active metals such as aluminum or magnesium powders [051,
058,102,346]. The liquid will attack some forms of plastic, rubber and
coatings [102]. This compound reacts with sodium-potassium alloy, (potassium
hydrogen + N-methyl-N-nitrosurea), nitrogen tetroxide and liquid oxygen. It
also reacts with titanium. On contact with water it corrodes iron, some
stainless steels, copper and nickel [051]. It is incompatible with alkali
. metals [058,269]. It is incompatible with amines, zinc and alloys of alumi-
num, magnesium and zinc [058]. This compound is liable to explode when mixed
with dinitrogen pentoxide or nitric acid [036]. Mixtures of this compound in
air with methanol vapor are flammable [043].

*STABILITY:

This chemical is sensitive to heat [043,269]. It is also éensitive
to exposure to moisture [058]. It is subject to slow hydrolysis which is

accelerated by light [051]. Solutions of this chemical in water, DMSO,
95% ethanol or acetone should be stable for 24 hours under normal lab
conditions (RAD).

. *OTHER PHYSICAL DATA:

DY

Specific gravity: 1.36174 @ 0/4 C; 1.33479 @ 15/4 C; 1.30777 @ 30/4 C [031]
Density: 1.321 g/mL @ 25 C [047]

Vapor pressure: 20 mm Hg @ -33.4 C; 40 mm Hg @ -22.3 C [038]

Vapor pressure: 60 mm Hg €@ -15.7 C; 100 mm Hg @ -6.3 C [038]

Vapor pressure: 200 mm Hg @ 8.0 C; 400 mm Hg @ 24.1 C [038]

Vapor pressure: 500 mm Hg @ 30 C [055]; 349 mm Hg @ 20 C [055,058]

Vapor pressure: 380 mm Hg @ 22 C [043,051]; 760 mm Hg @ 40.7 C [038]

Not unpleasant, sweetish odor above 300 ppm; odor becomes unpleasant ~1000 ppm

.‘ [430]

log P octanol: 1.25 [395]

Odor threshold: 205-307 ppm [051,371]

UV max: 400-340 nm, 260 nm, 250 nm, 240 nm, 235 nm [275]
Evaporation rate (butyl acetate = 1): 27.5 [102]
Evaporation rate (ethyl ether = 1): 0.71 [058]
Critical temperature: 245 C [051,371]

Critical pressure: 60.9 atm [051,371]

Latent heat of vaporization: 78.7 cal/g [051,371]
Heat of fusion: 16.89 cal/g [051,371)

pH of solutions: neutral [058]

100% volatile by volume [058]

Viscosity: 0.430 centipoise @ 20 C [062]
Refractive index: 1.4244 @ 20 C [031,052,062]
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~-TOXICITY

§

*NIOSH REGISTRY NUMBER: PA8050000

*TOXICITY: (abbreviations)

typ. dose mode specie amount units other

LDLo orl hmn 357 mg/kg
TCLo ihl hmn 500 ppm/1Y-I
TCLo ihl hmn 500 ppm/8H

- - LC50 ihl rat 88000 mg/m3/30M
LC50 ihl mus 14400 ppm/7H

o LD50 scu mus 6460 mg/kg
LCLo ihl dog 14108 ppm/7H

o LDLo ipr dog 950 mg/kg

) LDLo scu dog 2700 mg/kg

LDLo ivn dog 200 mg/kg

. LCLo ihl cat 43400 mg/m3/4.5H

o LDLo orl rbt 1900 mg/kg

o LCLo ihl rbt 10000 ppm/7H

v LDLo scu rbt 2700 mg/kg

L LCLo ihl gpg 5000 ppm/2H
LD50 unr mus 4770 mg/kg

, LD50 orl rat 1600 mg/kg

: LD50 ipr rat 916 mg/kg

. LD50 ipr mus 437 mg/kg
LDLo orl dog 3 gm/kg

" *AQTX/TLM96: Not available

*SAX TOXICITY EVALUATION:
THR: Poison by intravenous route. Moderately toxic by ingestion, subcutaneous
1 and intraperitoneal routes. Mildly toxic by inhalation. An experimental
- carcinogen and tumorigen. An experimental teratogen. Experimental
reproductive effects. An eye and severe skin irritant. Human mutagenic
data.

-~ *CARCINOGENICITY:
Tumorigenic Data:
7 TCLo: ihl-rat 3500 ppm/6H/2Y-I
TCLo: ihl-mus 2000 ppm/5H/2Y-C
TC : ihl-rat 500 ppm/6H/2H-I
Review: IARC Cancer Review: Animal Sufficient Evidence
IARC Cancer Review: Human Inadequate Evidence
) IARC possible human carcinogen (Group 2B) [015,395,610]
i Status: NTP Carcinogenesis Studies (Inhalation); Clear Evidence: Female Rat,
- Male and Female Mouse [015,620]
. NTP Carcinogenesis Studies (Inhalation); Some Evidence: Male Rat [620]
' ACGIH suspected human carcinogen [610]
NTP anticipated human carcinogen [610]

*MUTATION DATA: See RTECS printout for data
*TERATOGENICITY: See RTECS printout for data

- *STANDARDS, REGULATIONS & RECOMMENDATIONS:
- OSHA: Federal Register (1/19/89) and 29 CFR 1910.1000 Subpart 2
Transitional Limit: PEL-TWA 500 ppm; Ceiling Limit 1000 ppm;
o Peak 2000 ppm/5M/2H [015,327,545,610]
! Final Limit: PEL-TWA 500 ppm [610]
~  ACGIH: TLV-TWA 50 ppm [015,415,421,610]
NIOSH Criteria Document: Recommended Exposure Limit to this compound-air:
. Reduce exposure to lowest feasible limit [610]
NFPA Hazard Rating: Health (H): 2 -
Flammability (F): 1
o Reactivity (R): O
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L H2: Materials hazardous to health, but areas may be entered freely with
- full-faced mask self-contained breathing apparatus which provides '
— eye protection (see NFPA for details).
| F1: Materials that must be preheated before ignition can occur (see NFPA
Lj for details).
RO: Materials which are normally stable even under fire exposure conditions

and which are not reactive with water

i_{*OTHER TOXICITY DATA:
Skin and Eye Irritation Data:

™ eye-rbt 162 mg MOD
{ J eye-rbt 10 mg MLD
- eye-rbt 500 mg/24H MLD
skn-rbt 810 mg/24H SEV
rﬁ skn-rbt 100 mg/24H MOD
! | Review: Toxicology Review
—'  Standards and Regulations: DOT-Hazard: ORM-A; Label:
DOT-IMO: Poison B; Label:
[l Status: EPA Genetox Program 1988, Positive:
J ﬁ embryo
- EPA Genetox Program 1988, Positive:
N EPA Genetox Program 1988, Positive:
(ﬂ S cerevisiae-homozygosis
! EPA Genetox Program 1988, Positive:

EPA Genetox Program 1988, Negative:

(see NFPA ' for details).

None
St. Andrews Cross

Cell transform.-RLV F344 rat

Histidine reversion-Ames test
S cerevisiae gene conversion;

S cerevisiae-reversion
D melanogaster Sex—l%nked‘lethal

— EPA TSCA Chemical Inventory, 1986
| EPA TSCA 8(a) Preliminary Assessment Information, Final Rule
{) EPA TSCA Section 8(e) Status Report 8EHQ-0680-0345
EPA TSCA Section 8(e) Status Report 8EHQ-0180-0324
R EPA TSCA Test Submission (TSCATS) Data Base, June 1989

) NIOSH Current Intelligence Bulletin 46,
LJ NIOSH Analytical Methods:

1986 s
see Methylene chloride,

1005

Meets criteria for proposed OSHA Medical Records Rule

I OSHA Analytical Method #ID-59
IDLH level: 5000 ppm [051,371]

'*X—OTHER DATA (Regulatory)

|
LJ

*PROPER SHIPPING NAME (IATA):
[
| K*UN/ID NUMBER: UN1593

Dichloromethane
ﬂj*HAZARD CLASS: 6.1 SUBSIDIARY RISK: None
o

| |*LABELS REQUIRED: Keep away from food

~—. *PACKAGING: PASSENGER: PKG. INSTR.: 605, Y605

PACKING GROUP: III

MAXIMUM QUANTITY: 60 L, 2 L

} ; CARGO PKG. INSTR.: 612 MAXIMUM QUANTITY: 220 L
" *SPECIAL PROVISIONS: None ~

o

, | *USES:

L,ﬁ This compound is used in rubber adhesives and other rubber solutions,

in the pharmaceutical industry,

as a paint and varnish remover,

in solvent

0 degreasing, in aerosol formulations, in food and drug processing, in the

f \ plastic industry, in hairsprays, insecticides and spray paints, as a cosolvent

-~/ or vapor pressure depressant, as a blowing agent for flexible polyurethane

foams, as a cleaning solvent for circuit boards,

as a stripper solvent for

f] photoresists, as a solvent for cellulose acetate fiber, in plastic film, in

protective coatings, in chemical processing,

as a carrier solvent for
herbicides and insecticides, to extract heat-sensitive, naturally occurring

substances such as cocoa, edible fats, spices and beer hops, for decaffeinating

M . . . . . .

[ . coffee, as a refrigerant, in oil dewaxing, as a dye and perfume intermediate,

L) in the textile industry, as a post-harvest fumigant for strawberries, as a
grain fumigant, for degreening citrus fruits, as an industrial solvent, in low

~ temperature extraction, as a solvent for oil, fats, bitumen and esters, in

|
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coating photographic films, as a solvent for resins and rubber, as a food

additive, in synthetic fibers and leather coatings, as a spotting agent and in

organic synthesis.

. *COMMENTS :

Carbon monoxide is a metabolite of this compound [058,151,173].

—-HANDLING PROCEDURES

*ACUTE/CHRONIC HAZARDS:

This compound is moderately toxic by all routes [051]. It is an irritant

of the skin, eyes and respiratory tract [102,451]. It is readily absorbed
through the skin [051,058,151,395]. When heated to decomposition it emits

toxic fumes of chlorine, hydrogen chloride gas, carbon monoxide, carbon dioxide

and phosgene [043,058,102].

*MINIMUM PROTECTIVE CLOTHING:

If Tyvek-type disposable protective clothing is not worn during
handling of this chemical, wear disposable Tyvek-type sleeves taped to
your gloves.

., *RECOMMENDED GLOVE MATERIALS:

Permeation Test Results For The Neat (Undiluted) Chemical:
The permeation test results for the neat (undiluted) chemical are given

below. The breakthrough times of this chemical are given for each glove type

tested. The table is a presentation of actual test results, not specific

recommendations or suggestions. Avoid glove types which exhibit breakthrough

times of less than the anticipated task time plus an adequate safety factor.

If this chemical makes direct contact with your glove, or if a tear, puncture

or hole develops, replace them at once.

Glove Type Model Number Thickness Breakthrough Time
PVA Edmont 25-545 0.33 mm 480 min
Viton North F-091 0.28 mm 52 min
Nitrile North LA-1426 0.36 mm 4 min

*RECOMMENDED RESPIRATOR:

When working with this chemical, wear a NIOSH-approved full face
positive pressure supplied-air respirator or a self-contained breathing
apparatus (SCBA). [651]

" *OTHER:
Since this chemical is a known or suspected carcinogen you should contact

a physician for advice regarding the possible long term health effects and
potential recommendation for medical monitoring. Recommendations from the
physician will depend upon the specific compound, its chemical, physical and
toxicity properties, the exposure level, length of exposure, and the route
of exposure.

*STORAGE PRECAUTIONS:

You should store this chemical under refrigerated temperatures, and
protect it from moisture. If possible, it would be prudent to store this
compound under inert atmosphere.

*SPILLS AND LEAKAGE:

If you should spill this chemical, use absorbent paper to pick up
all liquid spill material. Seal the absorbent paper, as well as any
of your clothing which may be contaminated, in a vapor-tight plastic
bag for eventual disposal. Wash any surfaces you may have contaminated
with a soap and water solution. Do not reenter the contaminated
area until the Safety Officer (or other responsible person) has verified
that the area has been properly cleaned. B

*DISPOSAL AND WASTE TREATMENT: Not available ~

1
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U -EMERGENCY PROCEDURES

i

*SKIN CONTACT:

IMMEDIATELY flood affected skin with water while removing and isolating
all contaminated clothing.. Gently wash all affected skin areas thoroughly

with soap and water.

IMMEDIATELY call a hospital or poison control center even if no symptoms
(such as redness or irritation) develop.
IMMEDIATELY transport the victim to a hospital for treatment after

washing the affected areas.

L *INHALATION:

TN

J

—
]
(

)

LS

b

IMMEDIATELY leave the contaminated area; take deep breaths of fresh air.
IMMEDIATELY call a physician and be prepared to transport the victim to a
hospital even if no symptoms (such as wheezing, coughing, shortness of breath,
or burning in the mouth, throat, or chest) develop.

Provide proper respiratory protection to rescuers entering an unknown
atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA)
should be used; if not available, use a level of protection greater than or
equal to that advised under Respirator Recommendation.

*EYE CONTACT:

First check the victim for contact lenses and remove if present. Flush
victim's eyes with water or normal saline solution for 20 to 30 minutes while
simultaneously calling a hospital or poison control center.

Do not put any ointments, oils, or medication in the victim's eyes without

specific instructions from a physician. )

IMMEDIATELY transport the victim after flushing eyes to a hospital even if

no symptoms (such as redness or irritation) develop.

*INGESTION:

DO NOT INDUCE VOMITING. Volatile chemicals have a high risk of being
aspirated into the victim's lungs during vomiting which increases the medical
problems.

If the victim is conscious and not convulsing, give 1 or 2 glasses of
water to dilute the chemical and IMMEDIATELY call a hospital or poison control
center. IMMEDIATELY transport the victim to a hospital.

If the victim is convulsing or unconscious, do not give anything by mouth,
ensure that the victim's airway is open and lay the victim on his/her side with

the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport
the victim to a hospital. - -

*SYMPTOMS:

Symptoms of exposure to this compound may include headache, elevated
blood concentrations of carboxyhemoglobin, nausea and irritation of the skin
and eyes [058,102,295]. Central nervous system depression, pulmonary edema,
hemolysis, chronic intoxication and paresthesia may also occur [295]. Other
symptoms include narcosis, temporary neurobehavioural effects, increase in
serum bilirubin, increased urinary formic acid concentrations and increased
risk of spantaneous abortion [395]. 1In addition, intravascular hemolysis,
unconsciousness, lack of response to painful stimuli, rapid followed by slowed
respiration, erythema, blistering, toxic encephalopathy, painful joints,

swelling of the extremities, mental impairment, diabetes, skin rash, aspiration

pneumonia, gross hematuria, reduction of blood pH, gastrointestinal injury and
narrowing of the intestinal lumen may also occur [301]. Other symptoms may
include upper respiratory tract irritation, giddiness, stupor, irritability,
numbness, tingling in the limbs and hallucinations [346,421]. A dry, scaly
and fissured dermatitis, skin burns, coma and death may also result [346].
Other symptoms may include dizziness, sense of fullness in the head, sense

of heat, dullness, lethargy and drunkenness [058,430]. In addition, mental
confusion, lightheadedness, vomiting, weakness, somnolence, lassitude, anor-
exia, depression, fatigue, vertigo, liver damage, nose and throat irritation,
anesthetic effects, smarting and reddening of the skin, blood dyscrasias,
acceleration of the pulse and congestion in the head may result [051]. Stag-
gering may also occur [102]. Other symptoms of exposure to this compound may
include neurasthenic disorders, digestive disturbances and acoustical and
optical delusions [421]. Arrhythmias produced by catecholamines may also
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t result [406]. Additional symptoms include edema, faintness, loss of apetite
and apathy [173]. Hyporeflexia, gross hemoglobinuria, epiglottal edema,
metabolic acidosis, gastrointestinal hemorrhage, ulceration, of the duodeno-
jejunal junction and diverticula may also occur [151]. Other symptoms may

. ) include kidney damage, lung damage, corneal injury, abdominal pain and an

increase in salivary gland tumors [058]. Cyanosis may also occur [036].

i

-~

Exposure may also cause altered sleep time, convulsions, euphoria and a

change in cardiac rate [043].
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Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibilities Measurement
structure/formula, trade names, imits description Properties and method
CAS and RTECS Nos., and conversion (TWA reactivities (See Table 1)
and DOT ID and factors unless noted MW, BP, sOL
guide Nos. otherwise)

FLP,IP,Sp,Gr, VP, FRz
flammability UEL, LEL

b 2 SRE e
Acetylene tetrachloride, Colorless to pale- MWw: 167.9 VP:5mm Chemically-active Char(pet);
Symmetrical tetrachioro- Ca [100 ppm]  yellow liquid with BP: 296°F FRZ: -33°F metals, strong CS,,
ethane See Appendix A apungent, Sol: 0.3% UEL: NA caustics, fuming GCFID;
CHCI.‘,(;HC!2 See Appendix C chloroform-like FIL.P: NA LEL:NA sulfuric acid v
(Chloroethanes) odor. IP:11.10eVv [Note: Degrades [#1019)
300 79-345 1 ppm (7 mg/m?) slowly when
KI8575000 ggmf exposed to air.)
S ppm (35 mg/m?) Sp.Gr(77°F): 1.59
1702 151 1ppm =6.87 mg/m?® 1;55,1 6 ) Al
Tetrac

Noncombustible Liquid

NIOSH/OSHA

Colorless to pale-

MW 265.9 VP:<1mm Strong oxidizers Filter/Bub;
2 mg/m? yellow solid with BP: 599-680°F MLT: 360°F none;
C,H.Cl, wax [skin) an aromatic odor. Sol: Insoluble UEL: ? GC/FID;
FLP(oc): 410°F LEL:? ' 11(2)
101:3357-88;)20 o ».? (#S130]
Sp.Gr. 1.59-1.65 ;
Combustible Solid e
——
Recommendations
Personal plr':t.o‘:ﬁon “‘.cf:rorpmm Health hazards -
and san| n o Rout: Firstaid arget organs
(See Table 3) e My Vo hoe Pocis wem (See Table 6)

(So\c Tab

con NIOSH Ih  Nau, vomit, abdom pain; Eye irimmed Skin, liver, s
. :m:: x ;ng;t 4 ¥: SCBAF:PD,PP/SAF:PD,PP:ASCBA Abs tramo'rﬁn?en; jaun., sﬁ. goap wash prompt [(i:’:ds Gl 'tsma
Washskin:  When contam Escape: GMFOV/SCBAE ggﬂ mhepamm Breath: Resp support Immr turr'nou]
Change': m?" S ’ darmge [carc] immed 3 01
Provide: Eyewash, Quick drench 4 .
N
[1,1,2,2-Tetrachloroethane)
—— —

Prevent skin contact

NIOSH/OSHA _

Ph  Acne-form derm: head, Ee : Liver, skin, CNS
i, in: himmed
g 20 mg/m* SCBAF/SAF Abs  fig, anor, verti; jaun, » Soap was|
S\Imﬁ skin: mevﬁmf - 2: S'ggAF:PD.PP/SAF:PD,PP:ASCBA Ing liver inj gmqgh. B.’sf support |
R:v:ove: " When wet or contam scape: GMFOVHIE/SCBAE Con 3 ! \
Change: Daily " "

{Tetrachloronaphthalene]
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Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibilities Measurement
structure/formula, trade names, fimits description properties and method
CAS and RTECS Nos., and conversion (TWA tivities (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL
guide Nos. otherwise) FLP,IP,Sp,Gr, VP,FRZ
flammability UEL, LEL
1

oot 2543 AR

Vinyl chioride Colorless gas or MW: 62.5 VP: 3.3 atm Copper, oxidizers, Char(2),
Chloroethylene, Ca N.D] liquid (below P:T°F FRZ: -256°F aluminum, peroxides, CS,,
CH,=CHCI Ethylene monochloride, See Appendix A 7°F)with a Sol(77°F): UEL: 33.0% iron, steel GCIFID;
Monochioroethene, [Use 1910.1017) asant odor at 01% LEL:3.6% [Note: Polymerizes v
75-01-4 Monochioroethylene, igh concen- FI.P: NA (Gas) in air, sunlight, [#1007)]
KU9625000 Ve, OSHA[1910.1017) trations. IP: 9.99 eV orheatuniess
Vinyl chloride monomer 1%pm [Note: Shipped as stabilized by inhibi-
(VCM) c a liquefied tors such as phenol.
[15-min) compressed RGasD:2.21 Attacks iron & steel in
1086 116P 1 ppm = 2.56 mg/m* gas.] Flammable Gas presence of moisture.]

5,

MW: 46.1

Fluoroethene,

None

Vinyl fluoride N.D. Colorless gas with VP: 25.2 atm reported )
Fluoroeth: ki 1 afaint, ethereal BP: -98°F FRZ:-257°F [Note: Inhibited with available
CH,=CHF Monofluoroethylene, C5ppm odor. Sol: Insoluble UEL:21.7% 0.2% terpenes to
Vinyl fluoride monomer [use 1910.1017) [Note: Shipped as FI.P: NA (Gas) LEL:2.6% prevent polymeriza-
75-02-5 a liquefied IP:10.37eV tion.)
YZ7351000 OSHA compressed gas.]
none
RGasD: 1.60
1860 116P 1ppm = 1.89 mg/m? Flammable Gas
" b Roc':'mmcndauons
ersonal protection respirator Hi h
and sanitation n—p.muunum ealth hazards
(See Table 3) concentration for use (MUC) Firstaid Target organs
y (See Table 4) (See Table 6) (See Table 5)

FRR LA NNt M i Saiiohn
Skin: Frostbite NIOSH Inh Weak; abdom pain, Gl Eye:
Eyes: Frostbite ¥: SCBAF:PD,PP/SAF:PD,PP:ASCBA Con  bleeding; enlarged liver; Skin:
Washskin:  N.R. Escape: GMFS/SCBAE (liq)  pallor or cyan of Breath:
Remove: When wet (flamm) extremities; liq: frostbite;
Change: N.R. [carc]
Provide: Frostbite.

\

[Vinyl chloride]

L

in: Frostbite NIOSH Inh Head, dizz, conf, inco, Eye:
Eyes: Frostbite 10 ppm: CCROV/SA Con  narco, nau, vomit; Skin:
Washskin:  N.R. 25 ppm: SA:CF/PAPROV (liq) liq: frostbite Breath
Remove: When wet (flamm) 50 ppm: CCRFOV/GMFOV/PAPRTOV/
Change: N.R. SCBAF/SAF
Provide: Frostbite 200 gpm: SAF:PD,PP

: SCBAF.PD,PP/SAF:PD,PP:ASCBA

[Vinyl fiuoride]

scape: GMFOV/SCBAE

Frostbite

Frostbite ood, resp sys,

Resp support phatic sys
iver cancer]

331

Frostbite
Frostbite
Resp support



Chemical name, Synonyms, Exposure IDLH Physical Chemical and physical Incompatibilities Measurement
structure/formula, trade names, limits description properties and method
CAS and RTECS Nos., and conversion (TWA ctivities (See Table 1)
and DOT ID and factors unless noted MW, BP, SOL
guide Nos. otherwise) FI.P,IP,Sp,Gr, VP,FRZ
flammability UEL, LEL

s S s St g =% S 2 3 Frag 25
Hal , NIOSH/OSHA Unknown  Colorless to pale- MW: 231.5 - <1mm Strong oxidizers Filter/Bub;
Nibren wax, 5 mg/m? yellow solid with BP: 579-669°F MLT: 199°F . . none;
C,oH:Cly Seekaywax [skin] an aromatic odor. Sol: Insoluble UEL: ? GC/FID;
Fl.P(oc): 392°F  LEL:? 11(2)
1321-65-9 P2 [#S128)
316 k4025000
Sp.Gr.1.58

Combustible Solid

5 FAPE R
AL BRI

,1,2-Trichloro-1,2,2- Chlorofluorocarbon-113,

§ — R oA | . : : : : o g
trifluoroethane FC-113, 000 , : Cs,;
calcium GCIFID;
CCIFi CCIF, T 1250 ppm 0.02% LEL:? aluminum, zinc, v
Halocarbon 113, (9500 mg/m?) tetrachloride at FLP:? magnesium & beryllium  [#1020)
76-13-1 Refrigerant 113, high concentra- IP:11.99eVv [Note: Decomposes if
KJ4000000 TTE ?ggAf ms. sp e in contact with alloys )
ppm e: A gas .GH(77°F): 1. containing >2% magnesium.
(7600 mg/m?) above 118°F ) Noncombustible Liquid at ordinary tempe: ,
1 ppm =7.67 mg/m? but the gas will ignite and bum weakly at 1256°F.
— — ———————————
Recommendations
Personal protection for respirator Health hazards
(S0s Table ) concentration for use (WUC) Route Symptoms Firstaid Target organs
(See Table 4) (See Table 5) (See Table 6) (See Table 5)

S e

REATE

' 3 i ct NSHIOSHA inh Anor, nau; verti; jaun, Eye:

mz m:: :yk‘: cc:nntt:ct 50 mg/m* SCBAF/SAF Abs liver inj Skin: Soap wash

Washskin:  When contam : SCBAF:PD,PP/SAF:PD,PP:ASCBA ing Breath: Eeip support

Remove: When wet or contam scape: GMFOVHIE/SCBAE Con !

Change: Daily immed 3 1 7
N

A ] SRV el i i S : X ; Zaks, A ]
in: kin contact NIOSH/OSHA Inh Irrit skin, throat; . Eye: Irrimmed Skin, heart, CNS, CVS

Emyens" g;:\:::;ye c?:!ad 2000 ppm: SA/SCBAF Ing  drow; derm; CNS depres; Skin: Soap wash prompt

Washskin:  When contam : SCBAF:PD,PP/SAF:PD,PP:ASCBA Con inanimals: card arrhy, Ereath: ﬁegp support |

Remove: When wet or contam scape: GMFOV/SCBAE narco : !

Change: N.R. e

[1.1,2-Trichloro-1,2,2-triflucroethane]




H&S:2-METHYLNAPHTHALENE 91-57-6

[

J
" NTP CHEMICAL REPOSITORY

2-METHYLNAPHTHALENE

-IDENTIFIERS

*CATALOG ID NUMBER: 002198

.*CAS NUMBER: 91-57-6

*BASE CHEMICAL NAME: METHYLNAPHTHALENE, 2-

- *PRIMARY NAME: 2-METHYLNAPHTHALENE

*CHEMICAL FORMULA: C11HI10

 *STRUCTURAL FORMULA: C10H7CH3

*WLN: L66J C1l

| *SYNONYMS :

BETA-METHYLNAPHTHALENE

-PHYSICAL CHEMICAL DATA

*PHYSICAL DESCRIPTION: LITERATURE: Crystals
REPOSITORY: White crystalline solid

*MOLECULAR WEIGHT: 142.20

*SPECIFIC GRAVITY: 1.0058 @ 20/4 C [017,043]

*DENSITY: Not available

. *MP (DEG C): 34.6 C [017,205]

*BP (DEG C): 241-242 C [055,062,269,275]

*SOLUBILITIES:
WATER : <1 mg/mL @ 21 C (RAD)

DMSO : >=100 mg/mL @ 21 C (RAD)
95% ETHANOL : >=100 mg/mL @ 21 C (RAD)
METHANOL : Not available
ACETONE : >=100 mg/mL @ 21 C (RAD)
TOLUENE : Not available
OTHER SOLVENTS:
Alcohol: Soluble [043]
Benzene: Soluble [017,047]
Ether: Soluble [017,043,062,205]
*VOLATILITY: _
Vapor pressure: Not available

Vapor density : Not available

*FLAMMABILITY (FLASH POINT) :

This chemical has a flash point of 97 C (208 F) [269,275,900].

It is

combustible. Fires involving this material can be controlled with a dry

chemical, carbon dioxide or Halon extinguisher. A water spray may also be used

__1ttp://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem9/Radian91-57-6.html
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C{&S 2-METHYLNAPHTHALENE 91-57-6
| [900].

— *UEL: Not available LEL: Not available

I

\_J*REACTIVITY:

This chemical is incompatible with strong oxidizing agents [107,269,900].

™ It is also incompatible with peroxides and oxygen [107].

) *STABILITY:

This chemical is stable under normal laboratory conditions. Solutions
™ of this chemical in water, DMSO, 95% ethanol or acetone should be stable for
! 1 24 hours under normal lab conditions (RAD).

*OTHER PHYSICAL DATA:
Specific gravity: 0.994 @ 40/4 C [062]
! ! Boiling point: 104.7 C @ 10 mm Hg [017,047]; 110-112 C @ 16 mm Hg [025]
- Refractive index: 1.6015 @ 25 C [062]; 1.6026 @ 40 C [205]

{Nﬂ—TOXICITY

*NIOSH REGISTRY NUMBER: QJ9635000

*TOXICITY: (abbreviations)
- typ. dose mode specie amount units other
1J LDLo ipr mus 1000 mg/kg
- LD50 orl rat 1630 mg/kg

[T} *AQTX/TLM96: Not available
L{

/ *SAX TOXICITY EVALUATION:
THR: Moderately toxic by ingestion and intraperitoneal routes.

*CARCINOGENICITY: Not available

*MUTATION DATA:
P test lowest dose | test lowest dose

- cyt-hmn:lym 4 mmol/L | sée-hmn:lym 250 umol/L
t_ *TERATOGENICITY: Not available
)!

*STANDARDS, REGULATIONS & RECOMMENDATIONS:
N OSHA: None
( ACGIH: None '
| NIOSH Criteria Document: None
NFPA Hazard Rating: Health (H): None
- Flammability (F): None
( ‘ Reactivity (R): None

~ *OTHER TOXICITY DATA:
Status: EPA TSCA Chemical Inventory, 1986
EPA TSCA Test Submission (TSCATS) Data Base, January 1989

)

.

i

-OTHER DATA (Regulatory)

\

e,

*PROPER SHIPPING NAME (IATA): Not restricted

'
—

C

*UN/ID NUMBER:
)

*HAZARD CLASS: o SUBSIDIARY RISK: PACKING GROUP:

\_ *LABELS REQUIRED:

ﬂ *PACKAGING: PASSENGER: PKG. INSTR.: MAXIMUM QUANTITY:
'http://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem9/Radian91-57-6.html
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 H&S:2-METHYLNAPHTHALENE 91-57-6 ‘ Page 3 of 5
L CARGO : PKG. INSTR.: MAXIMUM QUANTITY:

- *SPECIAL PROVISIONS:

| _*USES:
This compound is used in organic synthesis and insectides.

| | *COMMENTS:
This compound is derived from coal tar [025,062].

. | ~HANDLING PROCEDURES

*ACUTE/CHRONIC HAZARDS:

; This compound may be harmful by inhalation, ingestion or skin absorption
©° [900]. It is an irritant of the skin, eyes, mucous membranes and upper resp-
. iratory tract [269,900]. When heated to decomposition it emits acrid smoke,
| [ irritating fumes and toxic fumes of carbon monoxide and carbon dioxide [043,

269,900].

*MINIMUM PROTECTIVE CLOTHING: Not available

{ ' *RECOMMENDED GLOVE MATERIALS:

GlovES+ Expert System Glove Types For The Neat (Undiluted) Chemical:
i This chemical has not been tested for permeation by Radian Corporation;
however, the GlovES+ expert system was used to extrapolate permeation test
information from compounds in the same chemical class. The GlovES+ system uses
permeation data from literature sources; therefore, extra safety margins should

be used with the estimated protection time(s). If this chemical makes direct
contact with your glove, or if a tear, puncture or hole develops, replace them
at once.

The GlovES+ expert system is a tool that can help people better manage
protection from chemicals, however this tool cannot replace sound judgment nor
, ., make technical decisions. Our GlovES+ expert system is designed to offer
initial advice and assistance in glove selection while the final glove
selection should be made by knowledgeable individuals based on the specific
© cilrcumstances involved.

Glove Type Model Number Thickness Estimated Protection Time
_  PE/EVOH/PE Safety 4 4H 0.07 mm 240 min
. Viton North F-091 0.23 mm 240 min
"% Nitrile Edmont 37-155 0.38 mm 240 min
’ PVA Edmont 25-595 Unknown 240 min

*RECOMMENDED RESPIRATOR:
' Where the neat test chemical is weighed and diluted, wear a NIOSH-
approved half face respirator equipped with an organic vapor/acid gas
;- cartridge (specific for organic vapors, HCl, acid gas and SO2) with a
dust/mist filter.

*OTHER: Not available .

*STORAGE PRECAUTIONS:
You should store this material under ambient temperatures.

*SPILLS AND LEAKAGE:
Should a spill occur while you are handling this chemical, FIRST REMOVE
ALL SOURCES OF IGNITION, then you should dampen the solid spill material with
60-70% ethanol and transfer the dampened material to a suitable container. Use
absorbent paper dampened with 60-70% ethanol to pick up any remaining material.
Seal the absorbent paper, and any of your clothes, which may be contaminated,
in a vapor-tight plastic bag for eventual disposal. Solvent wash all contamin-
ated surfaces with 60-70% ethanol followed by washing with a soap and water
' © solution. Doj)not reenter the contaminated area until the Safety Officer (or
¢ ; other responsible person) has verified that the area has been properly cleaned.

*DISPOSAL AND WASTE TREATMENT: Not available

. http://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem9/Radian91-57-6.html 7/5/01



-H&S:2-METHYLNAPHTHALENE 91-57-6

(N

-EMERGENCY PROCEDURES

{

*SKIN CONTACT:

IMMEDIATELY flood affected skin with water while removing and isolating
all contaminated clothing. Gently wash all affected skin areas thoroughly
with soap and water.

If symptoms such as redness or irritation develop, IMMEDIATELY call a
physician and be prepared to transport the victim to a hospital for treatment.

i

*INHALATION:

IMMEDIATELY leave the contaminated area; take deep breaths of fresh air.

" If symptoms (such as wheezing, coughing, shortness of breath, or burning in
the mouth, throat, or chest) develop, call a physician and be prepared to
transport the victim to a hospital.

Provide proper respiratory protection to rescuers entering an unknown
atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA)
should be used; if not available, use a level of protection greater than or
equal to that advised under Respirator Recommendation.

*EYE CONTACT:
! First check the victim for contact lenses and remove if present. Flush
victim's eyes with water or normal saline solution for 20 to 30 minutes while
~— simultaneously calling a hospital or poison control center.
Do not put any ointments, oils, or medication in the victim's eyes without
specific instructions from a physician.
IMMEDIATELY transport the victim after flushing eyes to a hospital even if
no symptoms (such as redness or irritation) develop.

*INGESTION:

DO NOT INDUCE VOMITING. If the victim is conscious and not convulsing,
give 1 or 2 glasses of water to dilute the chemical and IMMEDIATELY call a
hospital or poison control center. Be prepared to transport the victim to a
hospital if advised by a physician.

If the victim is convulsing or unconscious, do not give anything by mouth,
ensure that the victim's airway is open and lay the victim on his/her side with
the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport
the victim to a hospital.

' *SYMPTOMS: .
{ Symptoms of exposure to this compound may include irritation of the skin,
eyes, mucous membranes and upper respiratory tract [269,900]. It may also

cause headaches, nausea, vomiting, diarrhea, anemia, jaundice, euphoria,
. dermatitis, visual disturbances, convulsions and comatose [107].

-SOURCES

*SOURCES:

[015] Lewis, R.J., Sr. and R.L. Tatken, Eds. Registry of Toxic Effects
of Chemical Substances. On-line Ed. National Institute for
Occupational Safety and Health. Cincinnati, OH. QJ9635000.
June 6, 1989.

[017] Weast, R.C., M.J. Astle, and W.H. Beyer, Eds. CRC Handbook of
Chemistry and Physics. 67th Ed. CRC Press, Inc. Boca Raton,
FL. 1986. p. C-361, #9400.

[025] Buckingham, J., Ed. Dictionary of Organic Compounds. 5th Ed.
Chapman and Hall. New York. 1982. Vol. 4, p. 3921, #M-02310.

[039] Boublik, T., V. Fried and E. Hala. The Vapor Pressures of Pure
Substances. p. 5109.

., [043] sax, N.I. and Richard J. Lewis, Sr. Dangerous Properties of Industrial

- ttp://ntp-server.niehs.nih.gov/htdocs/ CHEM_H&S/NTP_Chem9/Radian91-57-6.html
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"1&S:2-METHYLNAPHTHALENE 91-57-6 Page 5 of 5

LJ Materials. 7th Ed. Van Nostrand Reinhold. New York. 1989.
Vol. III, pp. 2341-2342, #MMCO0O0O.

J [047] Weast, R.C. and M.J. Astle,/Eds. CRC Handbook of Data on
Organic Compounds. CRC Press, Inc. Boca Raton, FL.
1985. Vol. I, p. 872, #N00231.

| [055] Verschueren, K. Handbook of Environmental Data on Organic
- Chemicals. 2nd Ed. Van Nostrand Reinhold. New York. 1983.
pp. 863-865.

|
{ { [062] Sax, N.I. and R.J. Lewis Sr., Eds. Hawley's Condensed Chemical
Dictionary. 1lth Ed. Van Nostrand Reinhold. New York. 1987.
p. 775.

!y [082] U.S. Environmental Protection Agency, Office of Toxic Substances.
Toxic Substances Control Act Chemical Substance Inventory: 1985

-~ Edition. 5 Vols. U.S. Environmental Protection Agency.

| Washington, D.C. January 1986. Listed.

[107] Occupational Health Services,KInc. Hazardline. Occupational
Health Services, Inc. New York. Listed.

!

luz [110] Oak Ridge National Laboratory. Environmental Mutagen Information
Center (EMIC), Bibliographic Data Base. Oak Ridge National

~\”t Laboratory. Oak Ridge, TN. Listed.

* [120] Oak Ridge National Laboratory. Environmental Teratogen Information
Center (ETIC), Bibliographic Data Base. Oak Ridge National
" Laboratory. ©Oak Ridge, TN. Not listed.

[205] Dean, John A., Ed. Lange's Handbook of Chemistry. 13th Ed.
McGraw-Hill Book Company. New York. 1985. p. 7-520, #567.

! [269] Lenga, Robert E. The Sigma-Aldrich Library of Chemical Safety Data.
- Edition 1. Sigma-Aldrich Corporation. Milwaukee, WI. 1985.
p. 1273, #C. .

!+ [275] Aldrich Chemical Company. Aldrich Cataldg/Handbook of Fine
Chemical. Aldrich Chemical Co., Inc. Milwaukee, WI. ?
N 1988. p. 1031, #M5,700-6.

i [430] Clayton, G.D. and F.E. Clayton, Eds. Patty's Industrial Hygiene
and Toxicology. Vol. 2. Third Revised Edition. John Wiley
~ and Sons. New York. 1981. Vol. IIB, p. 3258.

_ [610] Clansky, Kenneth B., Ed. Suspect Chemicals Sourcebook: A Guide to

Industrial Chemicals Covered Under Major Federal Regulatory and

Advisory Programs. Roytech Publications, Inc. Burlingame, CA. )

1990. Section 3, p. 27. .
o

[620] United States National Toxicology Program. = Chemical Status Report.

o NTP Chemtrack System. Research Triangle Park, NC. November 6, 1990.

o Not listed.

[900] Al@rich Chemical Co. Material Safety Data Sheet. Milwaukee, WI.
| February 17, 1987.
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H&S ACENAPHTHENE 83-32-9 Page 1 of 6

|
\

" NTP CHEMICAL REPOSITORY
— ACENAPHTHENE

-IDENTIFIERS

- *CATALOG ID NUMBER: 000475

"*CAS NUMBER: 83-32-9

v

L
*BASE CHEMICAL NAME: ACENAPHTHENE

' *PRIMARY NAME: ACENAPHTHENE

© '*CHEMICAL FORMULA: C12H10

*STRUCTURAL FORMULA: C1OHG6 (CHZ2)2
*WLN: L566 1A LT&&J

~ I*syNONYMS :
' | ETHYLENENAPHTHALENE
1, 2-DIHYDROACENAPHTHYLENE
- 1,8-DIHYDROACENAPHTHYLENE
, PERIETHYLENENAPHTHALENE
1, 8-ETHYLENENAPHTHALENE
NAPHTHYLENEETHYLENE

\—PHYSICAL CHEMICAL DATA

-

!i*PHYSICAL DESCRIPTION: LITERATURE: White crystals
REPOSITORY: Cream-colored needles

*MOLECULAR WEIGHT: 154.21
*SPECIFIC GRAVITY: 1.024 @ 99/4 C [041,062,071]

» [*DENSITY: 1.02 g/mL @ 25 C [430]

*MP (DEG C): 95 C [031,038,041]

*BP (DEG C): 279 C [017,031,058,205,274]

1

" *SOLUBILITIES:

. WATER : <1 mg/mL @ 20 C (RAD)

! DMSO : 10-50 mg/mL @ 20 C (RAD)
95% ETHANOL : 1-5 mg/mL @ 20 C (RAD) -
_'P METHANOL : 1 g/56 mL [031]
ACETONE : 50-100 mg/mL @ 20 C (RAD)
P TOLUENE : 1 g/5 mL [031]
OTHER SOLVENTS:
Chloroform: 1 g/2.5 mL [031]
Ether: Soluble [430]
Benzene: 1 g/5 mL [031]
Propanol: 1 g/25 mL [031]
Glacial acetic acid: 1 g/100 mL [031]

- *VOLATILITY:
~_ttp://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem8/Radian83-32-9.html 7/5/01



H&S:ACENAPHTHENE 83-32-9 : Page 2 of 6

i Vapor pressure: 0.001-0.01 mm Hg @ 20 C [051,071]; 5 ﬁm Hg @ 114.8 C [038]
’ Vapor density : 5.32

f{*FLAMMABILITY(FLASH POINT) :

|} Flash point data for this chemical are not available. It is probably
combustible. Fires involving this material can be controlled with a

7~y dry chemical, carbon dioxide or Halon extinguisher. A water spray may

i also be used [058,269].

*UEL: Not available LEL: 0.6% [430]
| REACTIVITY:
'-° This chemical is incompatible with strong oxidizing agents [058,071,269].
It is also incompatible with ozone and chlorinating agents [071]. It forms

{r crystalline complexes with desoxycholic acid [031].

" *STABILITY:

. This chemical is stable under normal laboratory conditions. Solutions of
8[ this chemical in water, DMSO, 95% ethanol or acetone should be stable for
| t 24 hours under normal lab conditions (RAD).

. *OTHER PHYSICAL DATA:
I Specific gravity: 1.069 @ 95/95 C [205]; 1.0242 @ 90/4 C [017]
"} Odor threshold: 0.02-0.22 ppm -

Refractive index: 1.6048 @ 95 C

|
)l
t:—TOXICITY

él*NIOSH REGISTRY NUMBER: AB1000000

*TOXICITY: (abbreviations)
‘7 typ. dose mode specie amount units other
é Not available

*AQTX/TLM96: Not available
-

Il

{ *SAX TOXICITY EVALUATION:

THR: An irritant to the skin and mucous membranes. An experimental neo-
plastigen.

P
l ﬁ*CARCINOGENICITY: Not available

- *MUTATION DATA:
| [ test lowest dose | test lowest dose

mmo-omi 3 mg |

I E*TERATOGENICITY: Not available
e

*STANDARDS, REGULATIONS & RECOMMENDATIONS:
— OSHA: None

B ACGIH: None
.. NIOSH Criteria Document: None

NFPA Hazard Rating: Health (H): None

I ‘ Flammability (F): None
- Reactivity (R): None

*OTHER TOXICITY DATA: ]
{1 Status: EPA Genetox Program 1986, Inconclusive: D melanogaster-nondisjunction
EPA TSCA Chemical Inventory, 1986
EPA TSCA Test Submission (TSCATS) Data Base, December 1986
- NIOSH Analytical Methods: see Polynuclear Aromatic Hydrocarbons
{ } (HPLC), 5506; (GC), 5515 ,

. .—OTHER DATA (Regulatory) )
b

|_ttp://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem8/Radian83-32-9.html 7/5/01



[H&S:ACENAPHTHENE 83-32-9

[

—*PROPER SHIPPING NAME (IATA): Not restricted

|

t

LJ*UN/ID NUMBER :
| "*HAZARD CLASS: SUBSIDIARY RISK: PACKING GROUP:
' “LABELS REQUIRED: "

1*PACKAGING: PASSENGER: PKG. INSTR.: MAXIMUM QUANTITY:
! CARGO : PKG. FNSTR.: MAXIMUM QUANTITY:

~_ *SPECIAL PROVISIONS:

*USES:

J : . - o

Dye intermediate; pharmaceuticals; insecticide; fungicide; herbicide and
manufacture of plastics.

/J*COMMENTSL
Found in coal tar' and petroleum.

‘[I-HANDLING PROCEDURES

S ;*ACUTE/CHRONIC HAZARDS: \
. This compound is harmful by inhalation, ingestion or skin absorption. It
is an irritant of the skin, eyes, mucous membranes and upper respiratory
7) tract. When heated to decomposition it emits toxic fumes of carbon monoxide
} | and carbon dioxide [058,269].

*MINIMUM PROTECTIVE CLOTHING: Not available

{*RECOMMENDED GLOVE MATERIALS:

*“ GlovES Expert System Recommended Gloves For Use With Neat (Undiluted) Chemical:

This chemical has not been tested for permeation by Radian Corporation;
7! however, the GlovES expert system was used to extrapolate permeation test
. information from compounds in the same chemical class and the following
recommendation(s) are provided. The GlovES system uses permeation data from
. literature sources; therefore, extra safety margins should be used with the
i [ recommended exposure times. If this chemical comes into contact with your
i t glove, or if a tear, puncture or hole develops, remove them at once.

/
Suggested Glove Type Model Number Thickness Estimated Breakthrough
; ! Vviton North F-121 0.33 mm 360 min.
{ , Nitrile Edmont 37-155 0.38 mm 360 min.
Polyvinyl alcohol Edmont 25-545 Unknown 360 min.

f E*RECOMMENDED RESPIRATOR:
o Where the neat test chemical is weighed and diluted, wear a NIOSH-
approved half face respirator equipped with an organic vapor/acid gas
- cartridge (specific for organic vapors, HCl, acid gas and S02) with a-

; k dust/mist filter.
*OTHER: Not available
‘*STORAGE PRECAUTIONS:

You should store this chemical under ambient temperatures,
and keep it away from oxidizing materials.

PUNE
f \
[N

f

I | *SPILLS AND LEAKAGE:
- If a spill of this chemical occurs, FIRST REMOVE ALL SOURCES OF IGNITION,
then you should dampen the solid spill material with acetone and transfer the
. | dampened material to a suitable container. Use absorbent paper dampened with
l%} acetone to pick up any remaining material. Seal your contaminated clothing

and the absorbent paper in a vapor-tight plastic bag for eventual disposal.
- Solvent wash all contaminated surfaces with acetone followed by washing with

i

¢
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-H&S:ACENAPHTHENE 83-32-9
-

'y a soap and water solution. Do not reenter the contaminated area until the
- Safety Officer (or other responsible person) has verified that the area has

- been properly cleaned.

€

\_"*DISPOSAL AND WASTE TREATMENT: Not available

(
i~EMERGENCY PROCEDURES
)

*SKIN CONTACT:

IMMEDIATELY flood affected skin with water while removing and isolating
all contaminated clothing. Gently wash all affected skin areas thoroughly
with soap and water.

f If symptoms such as redness or irritation develop, IMMEDIATELY call a
. physician and be prepared to transport the victim to a hospital for treatment.

_. *INHALATION:
P IMMEDIATELY leave the contaminated area; take deep breaths of fresh air.
: If symptoms (such as wheezing, coughing, shortness of breath, or burning in
the mouth, throat, or chest) develop, call a physician and be prepared to
transport the victim to a hospital.
| Provide proper respiratory protection to rescuers entering an unknown
' atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA)
should be used; if not available, use a level of protection greater than or
; equal to that advised under Respirator Recommendation.
lk"‘EYE CONTACT:
First check the victim for contact lenses and remove if present. Flush
—, victim's eyes with water or normal saline solution for 20 to 30 minutes while
- simultaneously calling a hospital or poison control center.
- Do not put any ointments, oils, or medication in the victim's eyes without
specific instructions from a physician.
Lo IMMEDIATELY transport the victim after flushing eyes to a hospital even if
" no symptoms (such as redness or irritation) develop.

*INGESTION:
i DO NOT INDUCE VOMITING. If the victim is conscious and not convulsing,
| give 1 or 2rglasses of water to dilute the chemical and IMMEDIATELY call a
hospital or poison control center. Be prepared to transport the victim to a
hospital if advised by a physician.

! If the victim is convulsing or unconscious, do not give anything by mouth,
t ensure that the victim's airway is open and lay the victim on his/her side with
the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport

the victim to a hospital.
i '*syMmpTOMS:
Symptoms of exposure to this compound may include irritation of the skin,
, eyes, mucous membranes and upper respiratory tract [058,269]. If ingested,
{ it can cause vomiting [041,051,071,346]. Chronic exposure may result in
‘' kidney and liver damage [301].

. | -~SOURCES

1 *SOURCES :
' L [015] Lewis, R.J., Sr. and R.L. Tatken, Eds. Registry of Toxic Effects
b of Chemical Substances. Microfiche Ed. National Institute for
Occupational Safety and Health. Cincinnati, OH. Quarterly
[ Updates. AB1000000.

[017] Weast, R.C., M.J. Astle, and W.H. Beyer, Eds. CRC Handbook of
. Chemistry and Physics. 67th Ed. CRC Press, Inc. Boca Raton,
' FL. 1986. p. C-42, #4.

[025] Buckingham, J., Ed. Dictionary of Organic Compounds. 5th Ed.

) Chapman and Hall. New York. 1982. Vol. 1, p. 8, #A-00060.
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[
L

[031]) Windholz, M., Ed. The Merck Index. 10th Ed. Merck and Co.

L [038]
U r039)
[041]

[047]
[051]
[055]
f] [058]
,;1[062]
[071]
[082]
| | [090]

i [107]

[110]
[120]

4*7 [165]

 [205]
]
[269]
i
|1
[274]

Rahway, NJ. 1983. pp. 4-5, #22.

Stull, D.R. Vapor pressure of pure substances: Organic Compounds.
Industrial and Engineering Chem. 39(4):517-550. 1947. p. 532.

Boublik, T., V. Fried and E. Hala. The Vapor Pressures of Pure
Substances. p. 591.

Sax, N.I. Dangerous Properties of Industrial Materials. 5th Ed.
Van Nostrand Reinhold. New York. 1979. p. 331.

Weast, R.C. and M.J. Astlef Eds. CRC Handbook of Data on
Organic Compounds. CRC Press, Inc. Boca Raton, FL.
1985. Vol. I, p. 3, #A00012.

Sax, N. Irving, Ed. Dangerous Properties of Industrial Materials

Report. Bi-monthly Updates. Van Nostrand Reinhold Company, Inc.

New York. January/February 1984; Vol. 4, No. 1, pp. 38-41.

Verschueren, K. Handbook of Environmental Data on Organic
Chemicals. 2nd Ed. Van Nostrand Reinhold. New York. 1983.
pp. 138-139.

Information Handling Services. Material Safety Data Sheets
Service. Microfiche Ed. Bimonthly Updates. October/
November 1987; #5846-006 B-11.

Sax, N.I. and R.J,. Lewis Sr., Eds. Hawley's Condensed Chemical
Dictionary. 1lth Ed. Van Nostrand Reinhold. New York. 1987.

p- 4.

Sax, N. Irving, Ed. Hazardous Chemicals Information Annual, No. 1.
Van Nostrand Reinhold Information Services.- New York. 1986.

pp. 2-5.

U.S. Environmental Protection Agency, Office of Toxic Substances.
Toxic Substances Control Act Chemical Substance Inventory: 1985
Edition. 5 Vols. U.S. Environmental Protection Agency.
Washington, D.C. January 1986. Listed.

Steere, N.V., Ed. Handbook of Laboratory Safety. 2nd Ed.
CRC Press, Inc. Cleveland, OH. 1971. p. 720, #1.

Occupational Health Services, Inc. Hazardline., Occupational
Health Services, Inc. New York. Listed.

Oak Ridge National Laboratory. Environmental Mutagen Information
Center (EMIC), Bibliographic Data Base. Oak Ridge National
Laboratory. Oak Ridge, TN. Listed.

Oak Ridge National Laboratory. Environmental Teratogen Information
Center (ETIC), Bibliographic Data Base. Oak Ridge National
Laboratory. Oak Ridge, TN. Not listed.

Wiswesser, W.J., Ed. Pesticide Index. Entomological Society
of America. College Park, MD. 1976. p. 4.

Dean, John A., Ed. Lange's Handbook of Chemistry. 13th Ed.
McGraw-Hill Book Company. New York. 1985. p. 7-82, #a2.

Lenga, Robert E. The Sigma-Aldrich Library of Chemical Safety Data.

Edition 1. Sigma-Aldrich Corporation. Milwaukee, WI. 1985.
p. 1, #D. .

Aldrich Chemical Company. Aldrich Catalog/Handbook of Fine
Chemical. Aldrich Chemical Co., Inc. Milwaukee, WI.

}thtp ://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem8/Radian83-32-9.html

Page 5 of 6

7/5/01



. H&S:ACENAPHTHENE 83-32-9 Page 6 of 6
|
b 1986. p. 1, #21,537-6.

- [301] Dreisbach, R.H. Handbook of Poisoning: Prevention, Diagnosis
P and Treatment. 1lth Ed. Lange Medical Publications. Los
L Altos, CA. 1983. p. 212.

~ [346] Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens.
{ 2nd Ed. Noyes, Publications. Park Ridge, NJ. 1985. pp. 20-21.

[430] Clayton, G.D. and F.E. Clayton, Eds. Patty's Industrial Hygiene
and Toxicology. Vol. 2. Third Revised Edition. John Wiley
| and Sons. New York. 1981. Vol. IIB, pp. 3346, 3353.
[610] Clansky, Kenneth B., Ed. Suspect Chemicals Sourcebook: A Guide to
Industrial Chemicals Covered Under Major Federal Regulatory and
. Advisory Programs. Roytech Publications, Inc. Burlingame, CA.
1990. Section 3, p. 24.

[620] United States National Toxicology Program. Chemical Status Report.
¢ NTP Chemtrack System. Research Triangle Park, NC. October 3, 1990.
L Not listed.

i
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J:‘I&S: ANTHRACENE 120-12-7 .

¢
!
i

)
NTP CHEMICAL REPOSITORY
rWANTHRACENE

i

o
-IDENTIFIERS

-/ *CATALOG ID NUMBER: 000401
T *CAS NUMBER: 120-12-7

!
-~ *BASE CHEMICAL NAME: ANTHRACENE

e

( {*PRIMARY NAME: ANTHRACENE —~
|

8
~ *CHEMICAL FORMULA: C14H10
N\
| | *STRUCTURAL FORMULA:
b
*WLN: L C666J
S \)
I [ *synonyms:
'_) ANTHRACIN
GREEN OTL ‘ -
~. PARANAPTHALENE 1
TETRA OLIVE N2G q
' P-NAPHTHALENE
ANTHRACENE OIL

PR

f{
) _PHYSICAL CHEMICAL DATA

7

[
L *PHYSICAL DESCRIPTIONS: White crystalline flakes

", *MOLECULAR WEIGHT: 178.23

¥

|
7 *SPECIFIC GRAVITY: 1.283 @ 25/4 C

] [ *DENSITY: 1.28 g/mL

!

*MP (DEG C): 216-218 C

; | *BP (DEG C): 340 C (corrected); 226.5 @ 53 mm Hg, sublimes

g

*SOLUBILITIES: C
1«}< WATER : <1 mg/mL @ 20 C (RAD) ‘
L) DMSO : <1 mg/mL @ 20 C (RAD)

(1 95%/ETHANOL : <1 mg/mL @ 20 C (RAD)
!,} METHANOL : Not available !

ACETONE : <1 mg/mL @ 20 C (RAD)

—-

N

— TOLUENE : Not available

OTHER SOLVENTS:

Toluene: 1 g/125 mL

Chloroform: 1 g/85 mL -
.. Carbon tetrachloride: 1 g/86 mL
. Carbon disulfide: 1 g/31 mL
ETHER : 1 g/200 mL

BENZENE: 1g/62 mL

[
i »
g

.

{1 ,
%thtp://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem1/Radianl20-12-7.html
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H&S: ANTHRACENE 120-12-7

\

| *VOLATILITY : Vapor pressure: 1 mm @ 145 C (sublimes); Vapor density: 6.15

*FLAMMABILITY (FLASH POINT):
. The flash point for this chemical is 121 C (250 F); it is combustible.
Fires involving this compound should be controlled using a dry chemical, carbo

dioxide, foam or Halon extinguisher. The autoignition temperature is 538 C
(1004 F).

T
I

|

L *UEL: Not available LEL: 0.6%
~ *REACTIVITY:
fl This compound darkens in sunlight and reacts with oxidizers. It reacts

explosively with flame, Ca(0OCl)2 and chromic acid.

(W*STABILITY: This compound is sensitive to prolonged exposure to air and light.
o
“'*OTHER PHYSICAL DATA: Not available

j
] j—TOXICITY

{

*NIOSH REGISTRY NUMBER: CA9350000

!
~ *TOXICITY: (abbreviations)
1 Not available

o
! _I*AQTX/TLM96: Not available

7*SAX TOXICITY EVALUATION:
ﬁ THR: Allergen and mild irritant. A recognized carcinogen of

the skin, hands, forearms and scrotum. An expermental carcinogen
of the bladder. ‘

EE—

-

Y
;*CARCINOGENICITY:

- Tumorigenic Data:
TDLo: orl-rat 20 gm/kg/79W-I

§
'
«
i

oo TDLo: scu-rat 3300 mg/kg/33W-I
i TD : scu-rat 660 mg/kg/33W-I
~* Review: IARC Cancer Review: Animal Inadequate Evidence

IARC: Not classifiable as a human carcinogen (Group 3) [610]

)

' I*MUTATION DATA:
- dns-hmn: fbr 10 mg/L hma-mus:sat 125 mg/kg
dnd-mam:1lym 100 umol mma-sat 100 ug/plate

],

{
LJ*TERATOGENICITY: Not available

.- *STANDARDS, REGULATIONS & RECOMMENDATIONS:
; z OSHA: None
{_, ACGIH: None i

NIOSH Criteria Document: None
— NFPA Hazard Rating: Health (H): O
: l Flammability (F): 1

Reactivity (R): None
HO: Materials which on exposure under fire conditions would offer no
T hazard beyond that of ordinary combustible material (see NFPA for
o details).
' Fl: Materials that must be preheated before ignition can occur (see NFPA
for details).
y 7
| *OTHER TOXICITY DATA:
~— Skin and Eye Irritation Data:
skn-mus 118 ug MLD
f ;  Status: "NIOSH Manual of Analytical Methods" Vol 1 206
LJ Reported in EPA TSCA Inventory, 1980
Meets criteria for proposed OSHA Medical Records Rule

iﬁ( d
\Jttp://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem1/Radianl20-12-7.h‘;ml
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jJ-I&S: ANTHRACENE 120-12-7
|

)

{

I
L#J*PROPER SHIPPING NAME (IATA): Not restricted

-OTHER DATA (Regulatory)

*UN/ID NUMBER:
-
[

|/ *HAZARD CLASS: SUBSIDIARY RISK: PACKING GROUP:

f‘;*LABELS REQUIRED:

| )
"/ *PACKAGING: PASSENGER: PKG. INSTR.: MAXIMUM QUANTITY:
CARGO : PKG. INSTR.: MAXIMUM QUANTITY:

("

LJ*SPECIAL PROVISIONS:
*USES:
Important source of dyestuffs. Used in the manufacture of anthraquinone,
alizarin dyes, insecticides and wood preservatives.

~— *COMMENTS: Not available

R N—

.
-HANDLING PROCEDURES

*ACUTE/CHRONIC HAZARDS:
(7 This compound may cause irritation of the eyes and respiratory tract.
; . It may also irritate the gastrointestinal tract if swallowed.
*MINIMUM PROTECTIVE CLOTHING: Not available

*RECOMMENDED GLOVE MATERIALS: Not available

o

*RECOMMENDED RESPIRATOR:
f‘l Where the neat test chemical is weighed and diluted, wear a NIOSH-
/ g approved half face respirator equipped with an organic vapor/acid gas
~7 cartridge (specific for organic vapors, HCl, acid gas and SO2) with a
dust/mist filter.

o
[ | *OTHER: Not available
. *STORAGE PRECAUTIONS:
I You should protect this chemical from exposure to light. Keep
| | the container tightly closed under an inert atmosphere, and store
under refrigerated temperatures.
f\i*SPILLS AND LEAKAGE:
s You should dampen the solid spill material with acetone, then transfer
the dampened material to a suitable container. Use absorbent paper dampened
— with acetone to pick.-up any remaining material. Seal your contaminated
“ clothing and the adsorbent paper in a vapor-tight plastic bag for eventual
f) disposal. Solvent wash all contaminated surfaces with acetone followed by
washing with a strong soap and water solution. Do not reenter the contaminate
fﬁ‘ area until the Safety Officer (or other responsible person) has verified that
the area has been properly cleaned.

*DISPOSAL AND WASTE TREATMENT:
il You should dispose of all waste and contaminated materials
L} associated with this chemical as specified by existing local,
~ state and federal regulations concerning hazardous waste disposal.
~, It is suggested that your contaminated materials should be destroyed
[ by incineration in a special, high temperature ( >2000 degrees F),
|| chemical incinerator facility.

(1
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H&S: ANTHRACENE 120-12-7 Page 4 of 5

| |-EMERGENCY PROCEDURES N

/

=
_1*SKIN CONTACT: ;
IMMEDIATELY flood affected skin with water while removing and isolating
- all contaminated clothing. Gently wash all affected skin areas thoroughly
. with soap and water.
) If symptoms such as redness or irritation develop, IMMEDIATELY call a
physician and be prepared to transport the victim to a hospital for treatment.

—
'

" [*INHALATION: ,
L IMMEDIATELY leave the contaminated area; take deep breaths of fresh air.
If symptoms (such as wheezing, coughing, shortness of breath, or burning in

(7 the mouth, throat, or chest) develop, call a physician and be prepared to

. . transport the victim to a hospital.

- Provide proper respiratory protection to rescuers entering an unknown
atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA)

s should be used; if not available, use a level of protection greater than or

| equal to that advised under Respirator Recommendation.

M

o

— *EYE CONTACT: V

p First check the victim for contact lenses and remove if present. Flush

| victim's eyes with water or normal saline solution for 20 to 30 minutes while
simultaneously calling a hospital or poison control center.

— Do not put any ointments, oils, or medication in the victim's eyes without

specific instructions from a physician.

L IMMEDIATELY transport the victim after flushing eyes to a hospital even if

no symptoms (such as redness or irritation) develop. -
g Q*INGESTION:
L DO NOT INDUCE VOMITING. If the victim is conscious and not convulsing,

give 1 or 2 glasses of water to dilute the chemical and IMMEDIATELY call a
{7t hospital or poison control center. Be prepared to transport the victim to a
| | hospital if advised by a physician.
s If the victim is convulsing or unconscious, do not give anything by mouth,
~ ensure that the victim's airwgy is open and lay the victim on his/her side with

| the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport

| | the victim to a hospital.
__ *SYMPTOMS: .
§ " Exposure to this chemical may cause irritation of the eyes and respiratory i
i | tract and gastrointestinal irritation if swallowed. Long-range contact may

result in pigmentation or carcinogenesis on the skin.
| | *FIREFIGHTING: Not available
b ) f
B
1 v
"
.— *SOURCES: .
: Clayton, G.D. and F.E. Clayton, Eds. Patty's Industrial Hygiene
L and Toxicology. Vol. 2. Third Revised Edition. John Wiley

and Sons. New York. 1981. Vol.2, pp. 3344-54.

£
j R Weiss|, G., Ed. Hazardous Chemicals Data Book. Noyes Data
- Corporation. Park Ridge, NJ. 1980. p. 119. >

Occupational Safety _and Health Administration. Tentative
OSHA Listing of Confirmed and Suspected Carcinogens by
Category. Occupational Safety and Health Administration.
Washington, DC. 1979. Not listed.

—
f
{
{

——

-

)

’
I

|_3 Aldrich Chemical Company. Aldrich Catalog/Handbook of Fine
Chemical. Aldrich Chemical Co., Inc. Milwaukee, WI.
I 1982. p. 103, no. 14,106-2.
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.

-
!
3
4

|G

Gosselin, R.E., H.C. Hodge, R.P. Smith and M.N. Gleason. Clinical
Toxicology of Commercial Products. 4th Ed. Williams and
Wilkins, Co. Baltimore. 1976. p. 108.

f— -

L

Oak Ridge National Laboratory. Environmental Teratogen Information
Center (ETIC), Bibliographic Data Base. Oak Ridge National
Laboratory. ©Oak Ridge, TN. Listed.

C

Oak Ridge National Laboratory. Environmental Mutagen Information
Center (EMIC), Bibliographic Data Base. Oak Ridge National
Laboratory. Oak Ridge, TN. Listed.

-~

U.S. Environmental Protection Agency, Office of Toxic Substances.

f7 Toxic Substances Control Act Chemical Substances Inventory,
k Initial Inventory. 6 Vols. U.S. Environmental Protection

— Agency. Washington, D.C. 1979. Listed.

—

Hawley, G.G., Ed. The Condensed Chemical Dictionary. 10th Ed.
Van Nostrand Reinhold. New York. 1981. p. 75.

{
|

Sax, N.I. Dangerous Properties of Industrial Materials. 5th Ed.
Van Nostrand Reinhold. New York. 1979. p. 382.

)

Windholz, M., Ed. The Merck Index. 9th Ed. Merck and Co.
- Rahway, NJ. 1976. p. 93, no. 718.

. Buckingham, J., Ed. Dictionary of Organic Compounds. 5th Ed.
Chapman and Hall. New York. 1982. Vol.l, p. 381, no. A-03061.

( & Weast, R.C. and M.A. Astle, Eds. CRC Handbook of Chemistry
2 and Physics. 63rd Ed. CRC Press, Inc. Boca Raton, FL.

1982. p. C-100, no. 1096. ~
™

. { Lewis, R.J., Sr. and R.L. Tatken, Eds. Registry of Toxic Effects
L of Chemical Substances. Microfiche Ed. National Institute for

Occupational Safety and Health. Cincinnati, OH. Quarterly
Do Updates. CA9350000.
-

. [610] Clansky, Kenneth B., Ed. Suspect Chemicals Sourcebook: A Guide to
. Industrial Chemicals Covered Under Major Federal Regulatory and
P! Advisory Programs. Roytech Publications, Inc. Burlingame, CA.
o 1990. Section 3, p. 50.

. [620] United States National Toxicology Program. Chemical Status Report.
( { NTP Chemtrack System. Research Triangle Park, NC. October 3, 1990.
LS Not listed.
T
5
o

i
L
™
i {

)

Y
L
. /
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H&S:BENZ(A)ANTHRACENE 56-55-3

\
i

NTP CHEMICAL REPOSITORY
= BENZ (A) ANTHRACENE

-IDENTIFIERS

' '*CATALOG ID NUMBER: 000556

" “*CAS NUMBER: 56-55-3
I""*BASE CHEMICAL NAME: BENZANTHRACENE, (A)

| "*PRIMARY NAME: BENZ (A)ANTHRACENE
-~'*CHEMICAL FORMULA: C18H12

" *STRUCTURAL FORMULA:
ol
" *WLN: L D6 B666J
I *SYNONYMS :
BA
2, 3-BENZOPHENANTHRENE
1, 2-BENZANTHRACENE
1,2-BENZ (A) ANTHRACENE
2, 3-BENZPHENANTHRENE
TETRAPHENE
- BENZANTHRENE
. | 1, 2-BENZANTHRENE
"~ NAPHTHANTHRACENE
BENZO (A) ANTHRACENE
~ . BENZO (A) PHENANTHRENE
. B(A)A
" BAA )
NAPHTHANTHRACENE
. RCRA WASTE NUMBER U018

-

NN

~ —-PHYSICAL CHEMICAL DATA

{

© *PHYSICAL DESCRIPTIONS: LITERATURE: Colorless leaflets or plates
REPOSITORY: Gold coarse powder

' |*MOLECULAR WEIGHT: 228.28

. *SPECIFIC GRAVITY: Not available
«”;*DENSITY: Not available
—*MP (DEG C): 157-159 G

f L*Bp (DEG C): 435 C (sublimes)

Y *SOLUBILITIES:
WATER : <1 mg/mL @ 20 C (RAD)

DMSO : 10-50 mg/mL @ 20 C (RAD)
[ 95% ETHANOL : <1 mg/mL @ 20 C (RAD)
METHANOL : Not available
L ACETONE : 10-50 mg/mL @ 20 C (RAD)

F] TOLUENE : Not available
| ttp://ntp-server.nichs.nih.gov/htdocs/CHEM_H&S/NTP_Chem5/Radian56-55-3.html
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_H&S:BENZ(A)ANTHRACENE 56-55-3

; OTHER SOLVENTS:

~ Acetic acid: Slightly soluble

Toluene: Soluble
Organic solvents: Soluble
Hot ethanol: Soluble

— ETHER : Soluble

'
(

BENZENE: Very soluble

 *VOLATILITY:

Vapor pressure: Not available
Vapor density : Not available

*FLAMMABILITY (FLASH POINT) :

Flash point data for this chemical are not available.
bustible. Fires involving this chemical can be controlled using a dry
chemical, carbon dioxide or Halon extinguisher.

~ *UEL: Not available

-
l

)

{

1
"*REACTIVITY: Not available

 *STABILITY:

This compound is stable under normal laboratory conditions.

LEL: Not ava

It is probably com-

ilable

Solutions of this

chemical should be stable for 24 hours under normal lab conditions (RAD).

*OTHER PHYSICAL DATA:

Plates from glacial acetic acid or alcohol; greenish-yellow fluorescence.

*NIOSH REGISTRY NUMBER: CV9275000

*TOXICITY: (abbreviations)
typ. dose mode specie
LDLo ivn mus

--'*AQTX/TLM96: Not available

*SAX TOXICITY EVALUATION:

THR: MUTATION data. Experimental neoplastigen, equivocal tumorigenic agent,

carcinogen. It is found in oils,
intravenous.
. *CARCINOGENICITY:

Tumorigenic Data:
TDLo: skn-mus 18 mg/kg
TDLo: scu-mus 2 mg/kg
TDLo: imp-mus 80 mg/kg
TD : skn-mus 18 mg/kg

— TD : skn-mus 360 mg/kg/56W-I

TD : skn-mus 240 mg/kg/1W-I

amount unit

waxes,

10 mg/kg

other

smoke, food, drugs.

* ) Review: IARC Cancer Review: Animal Sufficient Evidence
IARC probable human carcinogen (Group 2A) [610
Status: NTP Third Annual Report on Carcinogens, 1982
\ EPA Carcinogen Assessment Group [610]
- NTP anticipated human carcinogen [610]

tL_ ttp://ntp-server.niehs.nih.gov/htdocs/CHEM_H&S/NTP_Chem5/Radian56-55-3.html

- "*MUTATION DATA:

test lowest dose
mma-sat 4 ug/plate
pic-esc 50 mg/L
' slt-dmg-par 5 mmol/L
N dnd-sal:tes 5 ug/1lH-C
dni-hmn:oth 10 umol/L

dnd-esc
dni-omi
sln~-dmg-par
dns-hmn:hla
msc-hmn: lym

]

HIGH acute

lowest dose

5
100
9

umol/L
ug/L

mmol/L
umol/L
umol/L
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H&S:BENZ(A)ANTHRACENE 56-55-3
(S otr-rat-orl 180 mg/kg | otr-rat:emb
- dns-rat:lvr 100 umol/L | sce-rat:lvr
— otr-mus: fbr 4 mg/L | otr-mus:emb
f | "dnd-mus:lvr 60 umol/L | dnd-mus:oth
LJ dnd-mus-skn 192 umol/kg | dni-mus:oth
msc-mus:lym 10 mg/L | hma-mus/sat
N mnt-ham-ipr 1800 mg/kg/24H | mma-ham: 1lng
( ! otr-ham:emb 6 mg/L/7D-C | otr-ham: kdy
L otr-ham:1lng 100 ug/L | dnd-ham: fbr
dnd-ham: kdy 5 mg/L | dnd-ham:1lng
FW oms-ham:1lng 1 mg/L | cyt-ham-ipr
b sce-ham-ipr 900 mg/kg/24H | sce-ham:ovr
- msc-ham: 1lng 1 mg/L/3H | spm-ham-orl
dnd-mam: lym 100 umol |

(}*TERATOGENICITY: Not available
—

*STANDARDS, REGULATIONS & RECOMMENDATIONS:
‘ OSHA: None
W ACGIH: None
NIOSH Criteria Document: None
NFPA Hazard Rating: Health (H): None
/W Flammability (F): None
o Reactivity (R): None

s
¢

f:*OTHER TOXICITY DATA:
Review: Toxicology Review-3

! status: Reported in EPA TSCA Inventory, 1983

EPA Genetic Toxicology Program, January 1984

-OTHER DATA (Regulatory)

*PROPER SHIPPING NAME (IATA): Not restricted
.

' *UN/ID NUMBER:
*HAZARD CLASS:
fNE*LABELS REQUIRED:
“~ «PACKAGING: PASSENGER: PKG. INSTR.:

‘ CARGO : PKG. INSTR.:

{M}*SPECIAL PROVISIONS:

;-\*USES: Not available

!

L”}*COMMENTS:
Found in oil, wax, smoke, food and drugs.

\
‘v}—HANDLING PROCEDURES

r)
[ | *ACUTE/CHRONIC HAZARDS:

When heated to decomposition this compound emits acrid smoke and irritating

fumes.

—

\ .
| | *MINIMUM PROTECTIVE CLOTHING:

SUBSIDIARY RISK:

& Meets criteria for proposed OSHA medical records

10
12500

10
1600
109
80

1800
100
900

rule

mg/L
umol/L
ug/L

mg/L
umol/L
mg/kg
umol/L
ug/L

mg/L

mg/L
mg/kg/24H
umol/L
mg/kg/24H

PACKING GROUP:

MAXIMUM QUANTITY:

" MAXIMUM QUANTITY:

If Tyvek-type disposable protective clothing is not worn during

your gloves.

\

1
—

*RECOMMENDED GLOVE MATERIALS:

58 Permeation Test Results For The Neat (Undiluted)

Chemical:

handling of this chemical, wear disposable Tyvek-type sleeves taped to

Ulttp://ntp-server.njehs.nih.gov/htdocs/CI-[EM__H&S/NTP_ChemS/RadianS6-55-3 .html
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M

_ *OTHER:

_H&S:BENZ(A)ANTHRACENE 56-55-3

The permeation test results for the neat (undiluted) chemical are given
below. The breakthrough times of this chemical are given for each glove type
tested. The table is a presentation of actual test results, not specific
recommendations or suggestions. Avoid glove types which exhibit breakthrough
times of less than the anticipated task time plus an adequate safety factor.
If this chemical makes direct contact with your glove, or if a tear, puncture
or hole develops, replace them at once.

J
Glove Type Model Number Thickness Breakthrough Time
No information available

—

+ *RECOMMENDED RESPIRATOR:

Where the neat test chemical is weighed and diluted, wear a NIOSH-
approved half face respirator equipped with a combination filter cartridge, /
i.e. organic vapor/acid gas/HEPA (specific for organic vapors, HCl, acid
gas, S02 and a high efficiency particulate filter).

Since this chemical is a known or suspected carcinogen you should contact
a physician for advice regarding the possible long term health effects and
potential recommendation for medical monitoring. Recommendations from the
physician will depend upon the specific compound, its chemical, physical and
toxicity properties, the exposure level, length of exposure, and the route

of exposure.

*STORAGE PRECAUTIONS:
You should store this material in a refrigerator.

*SPILLS AND LEAKAGE: .

If a spill of this chemical occurs, FIRST REMOVE ALL SOURCES OF IGNITION,
then you should dampen the solid spill material with acetone and transfer the
dampened material to a suitable container. Use absorbent paper dampened with
acetone to pick up any remaining material. Seal your contaminated clothing
and the absorbent paper in a vapor-tight plastic bag for eventual disposal.
Solvent wash all contaminated surfaces with acetone followed by washing with
a soap and water solution. Do not reenter the contaminated area until the
Safety Officer (or other responsible persoﬁ) has verified that the area has
been properly cleaned.

*DISPOSAL AND WASTE TREATMENT: Not available

~-EMERGENCY PROCEDURES /

*SKIN CONTACT:

IMMEDIATELY flood affected skin with water while removing and isolating
all contaminated clothing. Gently wash all affected skin areas thoroughly
with soap and water.

IMMEDIATELY call a hospital or poison control center even if no symptoms
(such as redness or irritation) develop.

IMMEDIATELY transport the victim to a hospltal for treatment after
washing the affected areas.

*INHALATION:

IMMEDIATELY leave the contaminated area; take deep breaths of fresh air.
IMMEDIATELY call a physician and be prepared to transport the victim to a
hospital even if no symptoms (such as wheezing, coughing, shortness of breath,
or burning in the mouth, throat, or chest) develop.

Provide proper respiratory protection to rescuers entering an unknown
atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA)
should be used; if not available, use a level of protection greater than or
equal to that advised under Respirator Recommendation.

*EYE CONTACT: ,
First check the victim for contact lenses and remove if present. Flush
victim's eyes with water or normal saline solution for 20 to 30 minutes while

simultaneously calling a hospital or poison control center. N

L /{1ttp://ntp-server.niehs.nih. gov/htdocs/CHEM_H&S/NTP_Chem5/Radian56-55-3.html
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Do not put any ointments, oils, or medication in the victim's eyes, without
specific instructions from a physician.

IMMEDIATELY transport the victim after flushing eyes to a hospital even if
no symptoms (such'as redness or irritation) develop.

-

T

*INGESTION:
— DO NOT INDUCE VOMITING. If the victim is conscious and not convulsing,
give 1 or 2 glasses of water to dilute the chemical and IMMEDIATELY call a
' hospital or poison control center. Be prepared to transport the victim to a
hospital if advised by a physician.

If the victim is convulsing or unconscious, do not give anything by mouth,
ensure that the victim's airway is open and lay the victim on his/her side with
- the head lower than the body. DO NOT INDUCE VOMITING. IMMEDIATELY transport

the victim to a hospital.
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L}*SYMPTOMS:
Information concerning symptoms of exposure to this chemical is not available.

—
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