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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been cfeveloped for United States Navy, LANTDIV, Delivery
Order entitled, Remediation of Allen Harbor Landfill. The Delivery Order will be executed per the
requirements stated in the Final Statement of Work (SOW) for Service Delivery Order per Contract No.
N62470-93-D-3032, Delivery Order 0051, in cooperation with the Navy. This Delivery Order will also be
executed in accordance with Naval Facilities Engineering Command (NAVFAC).

This HASP documents the policies and procedures which protect workers and the public from po-
tential hazards posed by work at this site. OHM considers safety the highest priority during work at a site
containing potentially hazardous materials and has established a goal of zero accidents for all projects. All
projects will be conducted in a manner which minimizes the probability of injury, accident, or incident
occurrence. This HASP is a key element in the proper planning of project work which is necessary to assure
the goal of zero accidents. The HASP Acknowledgment (Appendix A) will be signed by all who actively
participate at this project.

Although the plan focuses on the specific work activities planned for this site, it must remain flexible
because of the nature of this work. Conditions may change and unforeseen situations may arise that require
deviations from the original plan. This flexibility allows modification by the OHM supervisors and health and
safety officials with approval from the project CIH.

1.1 SITE HISTORY

Allen Harbor Landfill consists of approximately 15 acres located on the western side of Allen Harbor
in Davisville, Rhode Island, From 1946 to 1972, the site was used as a landfill for waste generated at NCBC
Davisville and the former NAS Quonset Point. Reportedly, a variety of wastes, including preservatives, paint
thinners, degreasers, polychlorinated biphenyls (PCB), ash, sewage sludge, and contaminated fuel oil were
disposed in the landfill, usually by burning and then covering.

Allen Harbor Landfill is a land mass which extends eastward into Allen Harbor from the surrounding
land to the west. The 15-acre site is bounded by Sanford Road on the west, Allen Harbor on the east, and
marsh land to the north and south. Where the landfill meets the water level. This slope extends approximately
20 ft. above the water level and is intermittently covered with pieces of concrete, presumably as a measure of
storm protection. The top surface of the landfill is generally flat, but there are numerous, distinct waste piles
which reach heights of more than 10 ft. These piles are covered by a soil layer of varying thickness and are
heavily vegetated. Across Allen Harbor from the landfill are several marinas used by privately owned pleasure
craft. Numerous recreational boat moorings are within Allen Harbor, several hundred feet east of the landfill.

To west of the site, a chain-link fences runs along the west side of Sanford Road and represents the property
line of NCBC Davisville

1.2 SCOPE OF WORK

These activities have been analyzed for potential hazards for which hazard control measures are provided in
Section 3.4 Activity Hazard Analysis.

OHM Project 16586HS Allen Harbor Landfill- Davisville, Rhode Island : February 8, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.
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Mobilization to project site.

Clearing and grubbing of vegetation.

Construction of a decontamination facility

Installation of a multimedia landfill cap with gas venting system
Installation of Impermeable sheet pile wall and slurry wall

Excavation and regrading of waste material and surface soils
Demobilization of Project Site

OHM Project 16586HS

Allen Harbor Landfill- Davisville. Rhode Island February 8, 1995
Information herein is proprietary and confidential and 1o be used or released to others only with explicit written permission of OHM Remediation
Services Corp.
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Figure 1.1, Site Map
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2.0 KEY PERSONNEL AND MANAGEMENT

OHM management is responsible for the health and safety of its personnel at this work site.

The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH) and Site Safety
Officer (SSO) are responsible for formulating and enforcing health and safety requirements, and implementing
the HASP.

2.1 PROJECT MANAGER(PM)

The PM has the overall responsibility for the project and to assure that the goals of the remedial action
are attained in a manner consistent with the HASP requirements. The PM will coordinate with the SS and the
SSO to assure that the remedial action goals are completed in a manner consistent with the HASP. The PM
will conduct a monthly health and safety audit of the project using the Management Safety Improvement
Report.

2.2 SITE SUPERVISOR (SS)

The SS is responsible for field implementation of the HASP. The SS will be the main contact in any
on-site emergency situation. The SS will conduct periodic inspection of the work site to confirm compliance
with all health and safety requirements. The SS is also responsible for coordinating remedial actions for all
deficiencies and for enforcing the OHM "Cardinal Safety Rules".

2.3 SITE SAFETY OFFICER (SSQ)

The SSO has responsibility for administering the HASP relative to site activities, and will be in the
field full-time while site activities are in progress. The SSO's primary operational responsibilities include
personal and environmental monitoring, coordination of job safety analyses, personal protective equipment
maintenance, and assignment of protection levels. The SSO will direct all field activities involved with safety
and is authorized to stop work when an imminent health or safety risk exists. The SSO is responsible for
assuring that all on-site personnel understand all safety requirements.

24 CERTIFIED INDUSTRIAL HYGIENIST (CIH)

The CIH should be responsible for the contents of the HASP and should ensure that the HASP
complies with all federal, state and local health and safety requirements. If necessary, the CIH can modify
specific aspect of the HASP to adjust for on-site changes that affect safety. The CIH will coordinate with the
SSO on all modifications to the HASP and will be available for consultation when required. The CIH will
not necessarily be on site during OHM activities.

2.5 EMPLOYEE SAFETY RESPONSIBILITY

Each employee is responsible for personal safety as well as the safety of others in the area. The
employee will use all equipment provided in a safe and responsible manner as directed by the SS. All OHM
personnel will follow the policies set forth in OHM's Employee Safety Guide and the OHM Health and Safety
Procedures Manual, with particular emphasis on the OHM "Cardinal Safety Rules."

OHM Project 16586HS Allen Harbor Landfill- Davisville, Rhode Island February 8, 1995
Information herein is proprietary and confidential and 10 be used or released to others only with explicit written permission of OHM Remediation
Services Corp.
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KEY PERSONNEL AND MANAGEMENT

2.6 Y SA E L
The following individuals share responsibility for health and safety at the site.
Project Manager : William Snow, P.E.
(508) 435-9561 (office)
(508) 545-3473 (pager)

Site Supervisor Brad Coats
(508) 545-3028 (pager)

Site Safety Officer TBD
(site phone)
Program Manager for George Krauter, P.E.
LANTDIV 609-588-6477 (office)
ER Health and Safety Kevin McMahon, M.S., CIH
Director/Project CIH 609-588-6375 (office)
609-421-7523 (pager)
Vice President, Health Fred Halvorsen, Ph.D., PE, CIH
and Safety 800-231-7031
OHM Project 16586HS Allen Harbor Landfill- Davisville, Rhode Island February 8, 1995

Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

2-2



o,

3.0 JOB HAZARD ANALYSIS

This section outlines the potential chemical and physical hazards which workers may be exposed to
during work on this project. Table 3.1 lists significant contaminant identified at the site. An MSDS list is
included in Appendix C.

3.1 CHEMICAL HAZARDS

‘3.1

. CHEMICAL

PHYSICAL HAZARDS

Methylene Chloride | Skin, Oral, Eye 50 ppm A suspected human carcinogen; Irritant to
(Dichloromethane) eves, skin; dizziness, slurred speech
Colorless liquid with a chloroform odor;
incompatible with strong oxidizers, active
metals
Dichloroethene Inhalation, Skin 200 ppm Nausea, vomiting. CNS depression
(Dichloroethylene) o ]
Colorless liquid, chloroform-like odor
Trichloroethane Skin, Inhalation 10 ppm Defats skin causing redness/scaling;
(Methyl anesthetic. headache
Chloroform) o ]
Colorless liquid w/ether-like odor;
Incompatible with acetone, active metals
Carbon Skin, Inhalation, 5 ppfn A suspected human carcinogen; highly toxic;
Tetrachloride Ingestion uritating to skin. eyes
Incompatible with active metals; clear liquid
with sweet odor
Trichloroethene Inhalation, Skin, 50 ppm Irritant to lungs and eyes; dermatitis, burns,
Eye headache, dizziness
Colorless, liquid, either-like odor forms
explosive mixtures with KOH and NaOH
Tetrachloroethene Inhalation, Skin 25 ppm Vomiting, nausea, diarrhea, bloody stools
Colorless liquid with chloroform-like odor;
incompatible with strong oxidizers, active
metals
Methane Inhalation N/A A simple asphyxiant; impaired muscular

coordination

Colorless, odorless, tasteless gas; very
flammable and explosive

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island

Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation

Services Corp.
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JOB HAZARD ANALYSIS

{CHEMICA

Benzene Skin, Inhalation 1 ppm A human carcinogen (Leukemia); headache,
nausea, fatigue, mental dullness, bronchitis

Incompatible with strong oxidizers, Fluorides,
Flammable liquid

Toluene Inhalation, Skin, 100 ppm Irritant to eyes, noise, skin, lungs; fatigue,
Eye Headache, Euphoria, Dizziness

Clear liquid, Aromatic odor; Flammable
Liquid, reacts with strong oxidizers

Ethyl Benzene Inhalation, Skin 100 ppm Irritant to lungs, eyes skin; depression of CNS,
Headache, Dizziness

Reacts with strong oxidizers; flammable
liquid, aromatic odor

Xylene Inhalation, Skin 100 ppm Skin Irritant; CNS Depression, incoordination.
anorexia, abdominal pain

Flammable; colorless liquid; aromatic odor;
reactive with strong oxidizers

Polychlorinated Inhalation, Skin 0.5 mg/m’ A human carcinogen; eye discharge, acne,
Biphenyls (PCBs) eruptions, liver damage

Reactive with strong oxidizers; Incomplete
combustion may produce toxic compounds
(e.g. Dioxin, Furans)

The following general symptoms may indicate exposure to a hazardous material. Personnel will be
removed from the work site and provided proper medical attention immediately if the following symptoms
occur:

. Dizziness or stupor
. Nausea, headaches, or cramps
. Irmitation of the eyes, nose, or throat
. Euphoria
. Chest pains and coughing
. Rashes or burns
OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995

Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation -
Services Corp.
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JOB HAZARD ANALYSIS

3.2 ICAL HAZARD

To minimize physical hazards, OHM has developed standard safety protocols which will be followed
at all times. Failure to follow safety protocols will result in expulsion of an employee from the site and
appropriate disciplinary actions.

The SS and SSO will observe the general work practices of each crew member and equipment
operator, and enforce safe procedures to minimize physical hazards. Hard hats, safety glasses, and steel-toe
safety boots are required in all areas of the site. Site-specific hazards and all necessary precautions will be
discussed at the daily safety meetings. The Health and Safety Procedures Manual for LANTDIV will be
maintained at the project site as a reference document.

33 ENVIRONMENTAL HAZARDS

Environmental factors such as weather, wild animals, insects, and irritant plants pose a hazard when
performing outdoor work. The SSO and SS will take all necessary measures to alleviate these hazards should
they arise.

3.3.1 Heat Stress

The combination of warm ambient temperature and protective clothing result in the potential for heat
stress. Heat stress disorders include:

. Heat rash

. Heat cramps

. Heat exhaustion
. Heat stroke

Heat stress prevention is outlined in procedure No. 22 of the OHM Corp. LANTDIV Health and
Safety Procedures manual. This information will be reviewed during safety meetings. Workers will be
encouraged to increase consumption of water and electrolyte-containing beverages (e.g. Gatorade).

It is recommended that workers break approximately every 2 hours for 10 to 15 minute rest periods
when temperatures rise above 72.5 degrees F. and protective clothing is worn. In addition, workers are
encouraged to take rests whenever they feei any adverse effects that may be heat-related. The frequency of
breaks may need to be increased upon worker recommendation to the SSO and SS. Heat stress can be
prevented by assuring an adequate work/rest schedule; guidelines are printed below.

 AMBIENT ~° NO CHEMICAL PROTECTIVE | “CHEMICAL PROTECTIVE
TEMPERATURE CLOTHING (LEVEL D PPE) | 7. -CLOTHING (D+/C/B/A)
90" F or above After 45 minutes of work After 15 minutes of work
87.5F-90F After 60 minutes of work After 30 minutes of work
82.5-875F After 90 minutes of work After 60 minutes of work
OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995

Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp. '
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JOB HAZARD ANALYSIS

CTIVE

“LOTHING (D+/C/B/A)
77.5-82.5F After 120 minutes of work After 90 minutes of work
" 72.5-77.5F After 150 minutes of work After 120 minutes of work

The work/rest schedule can be calculated based on heat stress monitoring results. Monitoring consists
of taking the radial pulse of a worker for 30 seconds immediately after exiting the work area. The frequency
of monitoring is provided herein. .

If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the next work
cycle by 1/3 and keep the rest period the same. If the heart rate still exceeds 110 beats per minute at the next
rest period, increase the following rest period by 1/3. The initial rest period should be at least 10 minutes.

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70 degrees
Fahrenheit when wearing chemical protective clothing, or 80 degrees Fahrenheit for site activities performed
with no chemical protective clothing (Level D). Monitoring will include pulse rate, weight loss, oral
temperature and signs and symptoms of heat stress. See Procedure 22 LANTDIV Health and Safety
Procedures Manual.

3.3.3 Biological Hazards

. POISON IVY (Rhus Radicans)

Poison Ivy may be found at the site. It is highly recommended that all personnel entering into
an area with poison ivy wear a minimum of a tyvek coverall, to avoid skin contact.

The majority of skin reactions following contact with offending plants are allergic in nature
and characterized by:

. General symptoms of headache and fever
. Itching

. Redness

. A rash

Some of the most common and most severe allergic reactions result from contact with plants
of the poison ivy group, including poison oak and poison sumac. Such plants produce severe
rash characterized by redness, blisters, swelling, and intense burning and itching. The victim
may develop a high fever and feel very ill. Ordinarily, the rash begins within a few hours
after exposure, but may be delayed 24 to 48 hours.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8. 1995
Information herein is proprietary and confidential and to be used or released 1o others only with explicit written permission of OHM Remediation
Services Corp.
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JOB HAZARD ANALYSIS

tures of Poi vy Group Plants

The most distinctive features of poison ivy and poison oak are their leaves, which are
composed of three leaflets each. Both plants have greenish-white flowers and berries that
grow in clusters.

irst Aid

a. Remove contaminated clothing; wash all exposed areas thoroughly with soap and
water, followed by rubbing alcohol.
Apply calamine or other soothing lotion if rash is mild.

c. Seek medical advice if a severe reaction occurs, -or if there is a known history of
previous sensitivity.

. TICKS

Heavily vegetated areas of a site may have ticks. It is highly recommended that all personnel
walking through such areas wear a tyvek coverall and latex boot covers taped at all joints.
The ticks will stand out against the light colors. A tick or insect repellent containing DEET
is recommended.

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a disease that
occurs in the eastern portion of the United States as well as the western portion, and Lyme
disease. Ticks adhere tenaciously to the skin or scalp . There is some evidence that the longer
an infected tick remains attached, the greater is the chance that it will transmit disease.

First Aid

a. Carefully (slowly and gently) remove the tick with tweezers, taking care that all
parts are removed.

b. With soap and water, thoroughly, but gently, scrub the area from which the tick has
been removed, because disease germs may be present on the skin; also wipe the bite
area with an antiseptic.

c. If you have been bitten, place the tick in a jar labeled with the date, location of the
bite, and the location acquired. If any symptom appears, such as an expanding red
rash, contact a physician immediately.

. LYME DISEASE

Lyme disease may cause a number of medical conditions, includiug arthritis, that can be
treated if you recognize the symptoms early and see your doctor. Early signs may include a
flu-like illness, an expanding skin rash and joint pain. If left untreated, Lyme disease can
cause serious nerve and heart problems as well as a disabling type of arthritis.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8. 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.
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3.3.4 Noise

You are more likely to spot early signs of Lyme disease rather than see the tick or its bite.
This is because the tick is so small (about the size of the head of a common pin or a period
on this page and a little larger after they fill with blood), you may miss it or signs of a bite.
However, it is also easy to miss the early symptoms of Lyme disease.

In its early stage, Lyme disease may be a mild illness with symptoms like the flu. It can
include a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain. But this flu-
like illness is usually out of season, commonly happening between May and October when
ticks bite.

Most people develop a large, expanding skin rash around the area of the bite. Some people
may get more than one rash. The rash may feel hot to the touch and may be painful. Rashes
vary in size, shape, and color, but often look like a red ring with a clear center. The outer
edges expand in size. Its easy to miss the rash and the connection between the rash and the
tick bite. The rash develops from three days to as long as a month after the tick bite. Almost
one third of those with Lyme disease never get the rash.

Joint or muscle pain may be another early sign of Lyme disease. These aches and pains may
be easy to confuse with the pain that comes from other types of arthritis. However, unlike
many other types of arthritis, this pain seems to move or travel from joint to joint.

In later stage‘s, Lyme disease may be confused with other medical problems. These problems
can develop months to years after the first tick bite.

Early treatment of Lyme disease symptoms with antibiotics can prevent the more serious
medical problems of later stages. If you suspect that you have symptoms of Lyme disease,

.contact your doctor.

Lyme disease can cause problems with the nervous system that look like other diseases.
These include symptoms of stiff neck, severe headache, and fatigue usually linked to
meningitis. They may also include pain and drooping of the muscles on the face, called Bell's
Palsy. Lyme disease can also mimic symptoms of multiple sclerosis or other types of
paralysis.

Lyme disease can also cause serious but reversible heart problems, such as irregular heart
beat. Finally, Lyme disease can result in a disabling, chronic type of arthritis that most often
affects the knees. Treatment is more difficult and less successful in later stages. Researchers
think these more serious problems may be linked to how the body's defense or immune
system responds to the infection.

Hearing protection is required for workers operating or working near heavy equipment where the
noise level is greater than 85 dbA (TWA). The SSO will determine the need for and appropriate testing
procedures, i.e., sound level meter and/or dosimeter for noise measurement.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation

Services Corp.
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3.4  TASK-SPECIFIC RISK ASSESSMENT / ACTIVITY HAZARD ANALYSIS

34.1  ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION

TASK BREAKDOWN

POTENTIAL HAZARDS

HAZARD CONTROL MEASURES

Clearing, Grubbing

Struck By/ Against Heavy
Equipment

* Use reflective warning vests worn-when exposed to vehicular traffic
* Isolate equipment swing areas

» Make eye contact with operators before approaching equ1pment

» Understand and review hand signals

Slips, Trips,
Falls

* Clear, walkways of equipment, tools, vegetation, excavated material, and debris
»  Mark, identify, or barricade other obstructions

Handling Heavy Objects

¢ Observe proper lifting techniques
+ Obey sensible lifting limits (60 Ib. maximum per person manual lifting)
» Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Sharp Objects

« Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

¢ Maintain all hand and power tools in a safe condition

» Keep guards in place during use

Insect/ Snake Bites

e Review injury potential and types of snakes with workers

« Avoid insect nests areas, likely habitats of snakes outside work areas
» Emphasize The Buddy System where such injury potential exists

» Use insect repellant, wear PPE to protect against sting/bite injuries

Contact Dermatitis

e Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See

Section 5 HASP)
» Identify and review poisonous plants with workers

Operations of power

clearing tools (chain saws,

chippers, rush saws...)

*  Wear eye, face, hand & hearing protection when operating power clearing equipment
+. Store flammable liquids in well ventilated areas, away from work areas

¢+ Shut off equipment during re-fueling

» Prohibit smoking while operating clearing equipment

+ Provide ABC (or equivalent) fire extinguishers for all work

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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3.4.1 ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES
Clearing/ Grubbing Operation of chippers « Lockout/target/de-energize any electrical circuits on chippers before clearing/maintenance
(Continued) « Identify staging area for debris
¢ Keep chipper approach free of ground debris
+ Follow all precautions for operation of power cleaning tools
High Noise Levels « Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an
- 8-hour work period)
High/Low Ambient « Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual
Temperature

Grading

Struck By/ Against Heavy | »

Equipment « Isolate equipment swing areas

« Understand and review hand signals

Use reflective warning vests worn when exposed to vehicular traffic

o Make eye contact with operators before approaching equipment

Sharp Objects .
caused by sharp edges or objects
« Maintain all hand and power tools in a safe condition
» Keep guards in place during use

Wear cut resistant work gloves when the possibility of lacerations or other injury may be

Insect/ Snake Bites e Review injury potential and types of snakes with workers

o Avoid insect nests areas, likely habitats of snakes outside work areas
o Emphasize The Buddy System where such injury potential exists
« Use insect repellant, wear PPE to protect against sting/bite injuries.

Contact Dermatitis
Section 5)
« [dentify and review poisonous plants with workers

o Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See

High Noise Levels . .
8-hour work period)

Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an

High/Low Ambient
Temperature

 Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island
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3.4.1  ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Equipment/ Facility Slips, Trips, . » Clear walkways work areas of equipment, tools, vegetation, excavated material and debris
Set-up Falls ¢ Mark, identify, or barricade other obstructions

Handling Heavy Objects * Observe proper lifting techniques
* Obey sensible lifting limits (60 1b. maximum per person manual lifting)
* _Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Sharp Objects * Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

+ Maintain all hand and power tools in a safe condition

* Keep guards in place during use

High Noise Levels ¢ Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an
8-hour work period)

High/Low Ambient +  Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual
Temperature :

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode 1stand February 8, 1995
Information herein is proprictary and confidential and to be used or released 1o others onty with explicit written permission of OHM Remediation Services Corp.
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342 ACTIVITY HAZARD ANALYSIS FOR EROSION CONTROL INSTALLATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES
Silt Fence, Hay Bale Slips, Trips, ¢ Clear walkways, work areas of equipment, tools and debris
Installation Falls *  Mark, identify, or barricade other obstructions

Handling Heavy Objects » Observe proper lifting techniques
» Obey sensible lifting limits (60 Ib. maximum per person manuat lifting)
* Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Struck/ Struck-by Hand + Hold stakes in place with tongs, vice-pliers or other remote grasping tools
Tools, Flying Debris o Wear safety goggles when using sledge hammer, hatchet, maul or axe
Sharp Objects ¢ Wear cut resistant work gloves when the possibility of lacerations or other injury may be

caused by sharp edges or objects
« Maintain all hand and power tools in a safe condition
» Keep guards in place during use

High Noise Levels « Use hearing protection when exposed to excessive noise Ievels (greater than 85 dBA over an
8-hour work period)

Contact Dermatitis e Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See
Section 5.0 HASP)
» Identify and review poisonous plants with workers

High/Low Ambient +  Monitor for Heat/Cold Stress in accordance with OHM Health and Safety Procedures Manual
Temperature

OHM Project 16S86HS Allen Harbor Landfill - Davisville, Rhode 1sland February 8, 1995
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343  ACTIVITY HAZARD ANALYSIS FOR SHEETPILE INSTALLATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES
Sheetpile Installation Struck By/ Against Heavy | ¢ Use reflective warning vests when exposed to vehicular traffic
Equipment, Flying Debris, | * Isolate equipment swing areas
Protruding Objects » Make eye contact with operators before approaching equipment

 Barricade or enclose the work area

+ Restrict entry to the work area to authorized personnel

o Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and steel
toe safety boots at all times

« Understand and review posted hand signals

« Halt roof, exterior scaffold work in high winds, severe weather

Underground Utilities « Identify all underground utilities around the excavation site before work commences
« Cease work immediately if unknown utility markers are uncovered

Sharp Objects «  Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

o Maintain all hand and power tools in a safe condition

« Keep guards in place during use

High Noise Levels «  Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an
8-hour work period)

Handling Heavy Objects o Observe proper lifting techniques
+ Obey sensible lifting limits (60 Ib. maximum per person manual lifting)
« Usc mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Caught In/Between « Identity and understand parts of equipment which may cause crushing, pinching, rotating or

Moving Parts similar motions

« Assure guards are in place to protect rom these parts of equipment during operation

+ Provide and use proper work gloves when the possibility of crush, pinch, or other injury may
be caused by moving/stationary edges or objects

« Maintain all equipment in safe condition

. » Keep all guards in place during use

} o De-energize and lock-out machinery before maintenance or service

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
Information herein is proprictary and confidential and to be used or released to others only with explicit written permission of OHM Remediation Services Corp.
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343  ACTIVITY HAZARD ANALYSIS FOR SHEETPILE INSTALLATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES
Sheetpile Installation Slips, Trips, * Clear walkways, work areas of equipment, tools and debris
(continued) Falls ¢ Mark, identify, or barricade other obstructions

¢ Use body harness and life line when working 10 feet or more above the ground
+ Install/use fall restraints working at roof lines
» Use approved ladders in accordance with OHM Health & Safety Procedures Manual

Inhalation and Contact
with Hazardous
Substances

* Provide workers proper skin, eye and respiratory protection based on the exposure hazards

* Review hazardous properties of site contaminants with workers before operations begin

present (see Section 5.0 HASP)

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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344  ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/SLURRY WALL INSTALLATION

TASK BREAKDOWN -

POTENTIAL HAZARDS

HAZARD CONTROL MEASURES

Excavation of Soil

Underground Utilities

Identify all underground utilities around the excavation site before work commences
Cease work immediately if unknown utility markers are uncovered

Struck By/ Against Heavy
Equipment

Use reflective warning vests when exposed to vehicular traffic
Isolate equipment swing areas

Make eye contact with operators before approaching equipment
Understand and review hand signals

Sharp Objects

Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

Maintain all hand and power tools in a safe condition

Keep guards in place during use

High Noise Levels

Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an
8-hour work period)

Excavation Wall Collapse

Construct diversion ditches or dikes to prevent surface water from entering excavation
Provide good drainage of area adjacent to excavation

Collect ground water/rain water from excavation and dispose of properly

Store excavated material at least 2 feet from the edge of the excavation; prevent excessive
loading of the excavation face

Provide sufficient stairs, ladders, or ramps when workers enter excavations over 4 feet in
depth

Place ladders no more than'25 feet apart laterally

Treat excavations over 4 feet deep as confined spaces

Complete confined space permit entry procedure

Monitor atmosphere for flammable/toxic vapors, and oxygen deficiency

Slope, bench, shore, or sheet excavations over 5 feet deep if worker entry is required
Assign a competent person to inspect, decide soil classification, proper sloping, the correct
shoring, or sheeting

Inspect excavations (when personnel entry is required) daily, any time conditions change
Provide at least two means of exit for personnel working in excavations

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Istand
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34.4 ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/SLURRY WALIL INSTALLATION
TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES
Excavation of Soil Slips, Trips, + Clear'walkways, work areas of equipment, vegetation, excavated material, tools, and debris
(Continued) Falls e Muark, identify, or barricade other obstructions

Handling Heavy Objects

¢ Observe proper lifting techniques
« Obey sensible lifting limits (60 Ib. maximum per sperson manual lifting)
« Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Inhalation and Contact
with Hazardous

. Substances

e Provide workers proper skin, eye and respiratory protection based on the exposure hazards
present (see Section 5.0 HASP)

e Review hazardous properties of site contaminants with workers before operations begin

« Dampen soil using light water spray to prevent fugitive dust emissions

» Cover stockpiled soil with plastic sheeting to prevent fugitive dust emissions

High/Low Ambient

»  Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual

Install Slurry Wall

Temperature

Engulfment

e Prohibit close approach to edges of excavations during slurry pump and transfer into
excavations
« Barricade slurry wall excavation approaches until slurry materials solidify

Struck By/ Against Heavy
Equipment, Flying
Material, Splashes,
Protruding Objects

« Use reflective warning vests when exposed to vehicular traffic

« Isolate equipment swing areas

« Make eye contact with operators before approaching equipment

» Understand and review hand signals

e Wear hard hats, safety eye protection, (splash shields / goggles) and steel-toe safety boots
when transferring slurries into excavations

Inhalation and Contact
with Hazardous

» Provide workers proper skin, eye and respiratory protection based on the exposure hazards
present (see Section 5.0 HASP)

Substances » Review hazardous propertics of site contaminants with workers before operations begin
« Cover stockpiled soil with plastic sheeting to prevent fugitive dust emissions
. Stips, Trips, o Clear walkways, work areas of equipment, vegetation, excavated material, tools, and debris
! Falls « _Mark, identify, or barricade other obstructions

OHM Project 16586HS

Allen Harbor Lanrdfill - Davisville, Rhode Istand
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344  ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/SLURRY WALL INSTALLATION
HAZARD CONTROL MEASURES

TASK BREAKDOWN POTENTIAL HAZARDS

High/Low Ambient * Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual

Install Slurry Wall
Temperature

(Continued)

« Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an

High Noise Levels

8-hour work period)

February 8. 1995

Allen Harbor Landfill - Davisville, Rhode [sland

OHM Project 16586HS
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345  ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION

POTENTIAL HAZARDS

HAZARD CONTROL-MEASURES

TASK BREAKDOWN

Heavy Equipment &
Vehicles

Slips, Trips,
Falls

Clear walkways, work areas of equipment, vegetation, tools and debris
Mark, identify, or barricade other obstructions

Struck by, Against Heavy
Equipment, Protruding
Objects, &

Splashes

Use reflective warning vests when exposed to vehicular traffic

Isolate equipment swing areas

Make eye contact with operators before approaching equipment

Wear hard hats, safety glasses with side shields, or goggles with splash shields and steel-
toe safety boots

Understand and review hand signals

Inhalation and Contact with
Hazardous Substances

Provide workers proper skin, eye and respiratory protection based on the exposure
hazards present (See Section 5.0)
Review hazardous properties of site contaminants with workers before operations begin

Burns

Use proper gloves, face shield/safety goggles, shin and toe guards, and splash suits to
protect workers from skin burns and injury when operating laser (high pressure washers)

Handling Heavy Objects

Observe proper lifting techniques
Obey sensible lifting limits (60 Ib. maximum per person manual lifting)-
Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Sharp Objects

Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

Maintain all hand and power tools in a safe condition

Keep guards in place during use

High Noise Levels

Use hearing protection when exposed to excessive noige levels (greater than 85 dBA
over an 8-hour work period)

High/Low Ambient
Temperature

Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures
Manual

Roll-offs & Containers
[}
}

Slips, Trips,
Falls

Clear walkways, work areas of equipment, vegetation, tools and debris
Mark, identify, or barricade other abstructions

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island
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345 ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION

TASK BREAKDOWN

POTENTIAL HAZARDS

HAZARD CONTROL MEASURES

Roll-offs & Contatners
(continued)

Struck by, Against Heavy
Equipment, Protruding
Objects, &

Splashes

Use reflective warning vests when exposed to vehicular traffic

Isolate equipment swing areas

Make eye contact with operators before approaching equipment

Wear hard hats, safety glasses with side shields, or goggles with splash shields and steel-
toe safety boots

Understand and review hand signals

Flammable, Toxic, Oxygen
deficient Atmospheres

Test vessel atmosphere for flammable/toxic vapors, and oxygen deficiency

Review hazardous properties of site contaminants with workers and observer before
starting work

Wear proper level of PPE for the type of atmospheric contaminants

Use body harness, safety belt with tripod wench for possible rescue

Inhalation and Contact with
Hazardous Substances

Provide workers proper skin, eye and respiratory protection based on the exposure
hazards present (See Section 5.0)
Review hazardous properties of site contaminants before starting work

Burns

Use proper gloves, face shield/safety goggles, shin and toe guards, and splash suits to
protect workers from skin burns and injury when operating laser (high pressure washers)

Handling Heavy Objects

Observe proper lifting techniques
Obey sensible lifting limits (60 Ib. maximum per person manual lifting)
Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Sharp Objects

Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

Maintain all hand and power tools in a safe condition

Keep guards in place during use

Roll-offs & Containers
(Continued)

High Noise Levels

Use hearing protection when exposed to excessive noise levels (greater than 85 dBA
over an 8-hour work period)

High/Low Ambient
Temperature -

Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures
Manual

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island
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3.4.6  ACTIVITY HAZARD ANALYSIS FOR SITE RESTORATION

TASK BREAKDOWN

POTENTIAL HAZARDS

HAZARD CONTROL MEASURES

Site Restoration

Struck by, Against Heavy
Equipment, Protruding
Objects

Use reflective warning vests when exposed to vehicular traffic

Isolate equipment swing areas

Make eye contact with operators before approaching equipment

Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and
steel-toe safety boots at all imes

Understand and review hand signals

High Noise Levels

Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an
8-hour work period)

Handling Heavy Objects

Observe proper lifting techniques
Obey sensible lifting limits (60 Ib per person for manual lifting)
Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Contact Dermatitis

Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See
Section 5.0 HASP)
Identify and review poisonous plants with workers

Slips, Trips,
Falls

Clear walkways, work areas of equipment, tools, debris, other materials
Mark, identify, or barricade other obstructions

OHM Project 16586HS

Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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3.5 ACCIDENT PREVENTION

OHM's Health and Safety Procedures Manual contains strict procedures and policies to be used to
prevent injuries and illnesses. This manual serves as OHM's written Health & Safety Program in conformance
with OSHA 1910.120. A copy of this manual will be retained on site. This Accident Prevention Plan (APP)
describes the accident prevention procedures to be followed by all OHM and subcontractor personnel during
performance of the work at the Allen Harbor site.

Responsibilities:

Management: Under the Corps of Engineers Safety & Health Requirements Manual and the Federal
Occupational Safety & Health Act, - Title 29 CFR, - management is responsible for planning
deliberate accident prevention measures, providing safe equipment and working conditions, training
a competent and safety-minded force, and maintaining records prescribed for accidents, illness, and
injunes.
Supervisors: Responsible for observing and evaluating training and correction of deficiencies, unsafe
conditions or defective equipment when detected or reported by employees or Government
representatives and care of injured.
Workers: Responsible for use of safety equipment; working with deliberate thought for effects on
others of their acts; reporting all unsafe conditions, defective equipment and injuries immediately to
Supervisor.
Subcontractors: Responsibie for full provisions of this Plan.
3.5.1 Staff Safety Organization, Qualifications, and Responsibilities
The responsibilities of the key safety personnel for this project are described below. Profiles for the
CIH and Site Health and Safety Officer, documenting their qualifications and experience are included in

Appendix L. A Health and Safety Organization Chart for this project is shown in Figure 4.1

3.5.1.1 Project Manager

William Snow, the Project Manager, has principal responsibility for safety on this project and will
coordinate with the site manager, HSO, and Project CIH to assure that the project goals are attained in a
manner consistent with the SSHP requirements. Mr. Snow reports to the Northern District Manager of the
Eastern Region.

3.5.1.2 Site Supervisor

Brad Coats, site supervisor, is responsible for field implementation of the SSHP. He will implement
and ensure compliance with the procedures set forth in this Accident Prevention Plan and the SSHP and
coordinate these responsibilities with the HSO. The Site Supervisor reports directly to the Project Manager.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8. 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
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3.5.1.3 Centified Industrial Hygienist

OHM has chosen Kevin McMahon as the CIH for this project. He is responsible for the contents of
the SSHP and ensures that the SSHP complies with all federal, state, and local health-and-safety requirements.
With approval from the Contracting Officer he can modify specific aspects of the SSHP to adjust for on-site
changes that affect safety. Mr. McMahon will coordinate on all modifications to the SSHP with the HSO and
will be available for consultation when required. Mr. McMahon reports directly to the VP/ of the Eastern
Region and indirectly to the Corporate V.P. of Health & Safety.

Mr. McMahon is qualified for this position based on his 12 years of experience in industrial hygiene
and safety including 5 years in the hazardous-waste industry. He also has demonstrated expertise in air
monitoring techniques and in establishing PPE, Medical Surveillance and Safety Programs.

3.5.1.4 Site Health and Safety Officer

The Health and Safety Officer for this project will report directly to the Project CIH, Mr. McMahon.
He is responsible for monitoring compliance with the SSHP relative to site activities, and will be at the site
full-time while activities are in progress. The HSO's primary operational responsibilities are monitoring
(including personal and environmental air monitoring), personal protective equipment (PPE) maintenance,
assignment of protection levels and maintaining health and safety records. He is also responsible for assuring
that all on-site personnel understand and comply with all safety requirements. The HSO will coordinate all
safety requirements with the site manager and is authorized to stop work when conditions may result in
imminent risk of injury.

3.5.2  Local Requirements

All local and state safety and health requirements will be complied with. To comply with the local
noise and EPA requirements the following conditions will be met:

*  Site-related noise levels at the site boundary will be no more than 10 decibels greater than the
normal level of non-site related noise for that area. This will be confirmed through background
and periodic noise surveys performed by the HSO or HS support personnel.

*  Traffic control will be coordinated with Local Police.

3.5.3 Control and Coordination of Subcontractor's Work

Safety of all personnel on-site is a priority item for OHM. In order to oversee and control the safety
of subcontractors' employees, the following procedures will be used:

e Daily coordination and control of subcontractors will be by OHM Field Engineering and
Supervision, through the continuous monitoring of work activity for contract, specification and
scheduling compliance.

*  Corrective action notices will be issued for non-compliance of the following:

- Safety violations

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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- Nonconforming work
- Violation of the Site Rules and Regulations

All subcontractors will be required to receive a project orientation prior to mobilization. This
orientation will include, but not be limited to, the following:

- Drug Testing

- Safety Orientation

- Project Rules and Regulations

- Emergency and Evacuation Procedures

- Orientation Package with site requirements

3.5.3.1 General Work Rules

Subcontractors will comply with all of the following OHM site safety rules.

Seat belts will be used when provided in vehicles.

Hard hat and approved eye protection are required at all times except in administrative sections
of crew trailer, office, and support zone.

Smoking or eating is permitted only in designated smoking areas of crew trailer, and office.

Subcontractors will maintain good housekeeping during the duration of work. Daily trash
pick-up is required. At the end of the project, subcontractors will leave the job site in at least
as good an appearance and condition as it was found.

Subcontractors will provide an appropriate number of first-aid kits.

OHM shall ensure that SC's monitoring equipment, monitoring frequency and monitoring
personnel are adequate and conform to contract requirements.

OHM will provide combustible gas/oxygen analyzer or other instruments for checking areas
before confined space, hot work, or other work in hazardous atmospheres or environments is
conducted. Subcontractors shall be responsible for notifying the OHM HSO before any of the
above work is performed.

Subcontractors shall provide standby personnel during confined space work and a fire watch
during hot work.

Hot work, confined space entry, line opening procedures, scaffolding, use of heavy equipment,
excavations and trenching, and other planned hazardous atmospheres and hazardous environment
activities shall be reviewed with the site manager and HSO before commencing work.

Subcontractor personnel shall know the location of the nearest fire extinguisher, fire water line,
safety shower, and eye bath.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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*  Any change of conditions around hot work, confined space, or other hazardous atmosphere or
hazardous environment areas which could affect previous test readings or safety conditions shall
invalidate all permits and approvals. Retesting or re-evaluation of the area, by a designated
person, is required before work can be resumed.

»  There shall be no personnel on site except authorized contractor/subcontractor employees
without U.S. Navy Contracting Officer or OHM management approval.

«  OHM WORK RULES SPECIFICALLY PROHIBIT THE FOLLOWING:
- Possession or consumption of intoxicants or illegal drugs or narcotics
- Violation of federal, state and local safety regulations
- Gambling
- Possession of firearms
- Fighting, horseplay, or practical joking
- Sabotage or pilfering
- Running, except in an emergency

The site supervisor or HSO will review with each subcontractor's site supervisor the emergency
evacuation route and telephone location. In case of emergency, subcontractors must notify the OHM
Emergency Coordinator. '

»  All accidents (personal injury or property damage) shall be reported to the OHM site supervisor,
who will notify the ROICC officer as soon as possible. The persons involved shall make a
written accident report prior to leaving the site, unless prevented by emergency conditions, e.g.,

injury.

*  An OHM representative will review with the subcontractors the nature of all potential hazards
that may be encountered.

3.5.3.2 [Initial Notification
Initial notification procedures will be followed during normal working hours.

Notify appropriate management personnel in the following order until one of these people are
contacted, senior ranking person will take over responsibilities when they arrive.

Contact
OHM On-site Emergency Coordinator Brad Coats

OHM On-site First Backup TBD
OHM On-site Second Backup TBD

The on-site emergency coordinator or the designated backup will be responsible for notification of
local, State, and Federal agencies as listed in Table 3.3.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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3.5.3.3 OHM Contacts

A list of telephone numbers will be pasted to reach any key OHM contact during normal working
hours (M - F, 8am - S5pm). At all other times call 1-800-537-9540.

In case of emergency, subcontractors must notify the OHM site supervisor who will immediately call
the site manager or his designee:

The emergency hospital is as follows:

Kent County Hospital
455 Toll Gate Road
Warwick, Rhode Island
Phone 401-737-7000

Fire Department 401-294-3344 or 911
Police 401-294-3311 or 911

3.5.4 Indoctrination

All on-site personnel shall be provided with an initial safety orientation and continued safety training
to enable them to perform their work in a safe manner. All on-site personnel will be required, at a minimum,
to attend a daily safety meeting. In addition to daily "tool box" safety meetings, a bi-weekly Safety Committee
meeting will be held. The Safety Committee will consist of selected members of the work crew. This training
shall cover safety requirements as they pertain to this site for OHM, OSHA and USACE safety standards.

355 TRAFFIC CONTROL

*  All vehicles shall observe a maximum speed limit of 10 mph or less while on site unless
otherwise posted.

*  Proper and sufficient illumination shall be provided for night conditions.
*  All local and state traffic roadway laws will be obeyed.

*  Employee work shifts and supply and equipment deliveries shall be scheduled so as to minimize
traffic congestion both on and off site.

*  Truck entrance, exit, stop, yield, caution, parking, no parking, directional and other "traffic"
signs will be posted and obeyed at all times except during emergency situations as directed by
site manager. Flagmen will assist when necessary.

*  On-site roadway surfaces shall be maintained so as not to create any hazardous driving
conditions.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995

Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

3-23



& == OHM Remediation
N\ &= Services Corp.

JOB HAZARD ANALYSIS

3.5.6 Hazard Control

One major source of many construction site injuries is improper or insufficient marking of hazards.
In an effort to alleviate this problem OHM will post safety-and boundary markings which will include but will
not be limited to:

*  Exclusion Zone, Authorized Personnel Only

. Contamination Reduction Zone, Authorized Personnel Only
*  Visitor Direction to the Field Office/Security Office
«  Site Perimeter '

*  Danger High Voltage

*  Danger Vehicle Traffic Area

*  Danger Fuel Service/Storage Area

*  High Noise Area

*  PPE Required (Hard hats, Safety glasses, etc.)

* Do Not Enter - Authorized Personnel Only

*  Flammable Liquids - No Smoking

e Other signs as needed

Traffic cones and barricades shall be used as needed to protect workers from vehicle traffic hazards.

Signs designating the Exclusion Zone and Site Perimeter will be posted on their respective boundary
fences every two hundred (200) feet. Site boundaries for the Exclusion Zone will consist of a day glow orange
construction safety fence.

*  Employees exposed to vehicular traffic shall wear warning vests marked with or made of
reflectorized or high visibility material. All employees shall wear hard hats and safety glasses
when working on or near roadways to protect against flying or falling objects.

*  Vehicle traffic shall stop during all on-site emergencies, except as directed by site Emergency
Coordinator.

*  Roadways and exits used as emergency egress routes shall be kept free and clear of obstacles that
would prevent expedient and safe evacuation of personnel.

*  Backup alarms will be required on all vehicles and heavy equipment.
357  Site Housekeeping and Sanitation

Throughout the entire soil remediation project the following housekeeping and sanitation procedures
will apply:

*  Form and scrap lumber and all other debris, will be kept cleared from work areas, passageways,
and stairs in and around buildings or other structures. OHM will provide containers for
collecting and separating waste, trash, oily and used rags, and other refuse. Appropriate
containers used for garbage and other oily, flammable, or hazardous wastes, stich as caustics,
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acids, harmful dusts, etc. will be equipped with covers. Garbage and other waste will be
disposed of at frequent and regular intervals.

»  The site manager will designate an individual to perform site housekeeping. This individual will
ensure that each office trailer, break or food facility, and decontamination trailer is cleaned

properly on a daily basis.

*  All emergency exits and egresses will be identified with signs and shall be kept clear and well
lit.

*  All stairways, passageways, gangways, and accessways shall be kept free of materials, supplies,
and obstructions at all times.

*  Loose or light material shall not be stored or left on roofs or floors that are not closed in, unless
it is safely secured.

*  Tools, materials, extension cords, hoses, or debris shall not cause tripping or other hazards.
*  Tools, materials, and equipment subject to displacement or falling shall be adequately secured.

* Empty bags having contained lime, cement, and other dust-producing materials, shall be
disposed of daily.

*  Protruding nails in scrap boards, planks, and timbers shall be removed, hammered in, or bent
over flush with the wood unless placed in containers or trucks for removal.

»  Walkways, runways, and sidewalks shall be kept clear of excavated material or other
obstructions.

*  Sidewalks shall not be undermined unless shored to carry a minimum live load of one hundred
and twenty five pounds per square foot (125 lbs/ft?).

*  Containers shall be provided for storing or carrying rivets, bolts, and drift pins and shall be
secured against accidental displacement when aloft.

*  Form and scrap lumber and debris shall be cleared from work areas, passageways, and stairs in
and around building, storage yards and other structures.

*  All storage and construction sites shall be kept free from the accumulation of combustible
materials. Weeds and grass shall be kept down.

*  Rubbish, brush, long grass, or other combustible material shall be kept from areas where
flammable and combustible liquids are stored, handled, or processed.

*  Accumulation of flammable and combustible liquids on floors, walls, etc., is prohibited. All
spills of flammable and combustible liquids shall be cleaned up immediately.
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OHM and Subcontractors shall provide sufficient personnel and equipment to insure compliance
with all housekeeping requirements.

Work will not be allowed in those areas that do not comply with the requirements of this section.

Contractors will inspect the work area daily for adequate housekeeping and record unsatisfactory
findings on the daily inspection reports.

3.5.7.1 Sanitation

OHM will provide an adequate supply of potable water in all places of employment in the support
zones. Each dninking water container will be clearly marked as to the nature of its contents and will not be
used for any other purpose. No common drinking cup is allowed on site. Only paper cups will be used.

The site manager will ensure that no less than one toilet facility is available on site. Toilets will be
provided for employees according to the following:

Number of Employees Minimum No. of Facilities
1-15 1
15 - 35 2 toilet and 1 urinal per 40 workers

The number of facilities to be provided for each sex shall be based on the number of employees of
that sex for whom the facilities are furnished. Where toilet rooms will be occupied by no more than one

person at a time, can be locked from the inside, and contain at least one water closet, separate toilet rooms for
each sex need not be provided. Toilets will be serviced on an as required basis.

3.5.8 Fire Protection

Portable fire extinguishers shall be provided at excavation sites, in office trailers, in all building

structures, or trailers in use on-site as well as fuel storage areas and all other areas as required by OSHA,
NFPA, and U.S. Navy Regulations. »

Fire extinguishers will be inspected and maintained on a monthly basis as required by OSHA, NFPA
and U.S. Navy Regulations.

Fire extinguishers will be placed in the following locations including but not limited to:
* A fire extinguisher, rated not less than 10B, shall be provided within 50 feet of wherever more
than 5 gallons of flammable or combustible liquids or 5 pounds of flammable gas are being used
on the worksite. This requirement dccs not apply to the integral fuel tanks of motor vehicles.

At least one portable fire extinguisher, having a rating of not less than 20-B units, shall be

located not less than 25 feet, not more than 75 feet, from any flammable liquid storage area
located outside.
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* At least one portable fire extinguisher, having a rating of not less than 20-B:C units, shall be
provided on all tank trucks or other vehicles used for transporting and/or dispensing flammable
or combustible liquids.

*  Each service or fueling area shall be provided with. at least one fire extinguisher having a rating
of not less than 20 B:C located so that an extinguisher will be within 50 feet of each pump,
dispenser, underground fill pipe opening, and lubrication or service area.

Fire extinguisher equipment shall be provided in storage areas according to the hazard present.

*  No fire should be fought where the fire is in imminent danger of contact with explosives. All
persons shall be removed to a safe area and the fire area guarded against intruders.

e A fire extinguisher, rated not less than 2-A, shall be provided where melting pots, torches, or
open flames are in use.

* A 1/2 inch diameter garden hose line, not to exceed 100 feet in length and equipped with a
nozzle, may be substituted for a 2-A rated fire extinguisher, provided it is capable of discharging
aminimum of 5 gallons per minute with the minimum hose stream range of 30 feet horizontally.
The garden hose lines shall be mounted on conventional racks or reels.” The number and location

of the hose racks or reels shall be such that at least one hose stream can be applied to all points
in the area.

As part of the emergency response - First Aid equipment, NFPA approved fire blankets will be kept
in conspicuous and accessible locations as warranted by the operations involved.

3.5.8.1 Flammable and Combustible Liquids

*  All tanks, containers, and pumping equipment, portable or stationary, used for the storage or
handling of flammable and combustible liquids, shall conform with OSHA standards.

*  Allstorage, handling, or use of flammable and combustible liquids shall be under the supervision
of qualified persons.

*  Allsources of ignition shall be prohibited in areas where flammable liquids are stored, handled,
and processed. Suitable NO SMOKING OR OPEN FLAME signs shall be posted in all such
areas.

» . Flammable or combustible liquids shall not be stored in areas used for exits, stairways, or areas
used for safe passage of people.

*  Flashlights and electric lanterns, used during the handling of flammable liquids, shall be the type
listed by the Underwriters' Laboratories, Inc. (UL) or other nationally recognized testing

laboratory for use in such hazardous areas.

3.5.8.2 General

*  The Health and Safety Officer shall determine those activities requiring a hot work permit.
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*  Fires and open flame devices shall not be left unattended.

*  Smoking shall be prohibited in all areas where flammable, combustible, or similar hazardous
matenals are stored, except those locations specifically provided for such purpose and approved
by the North Kingston Fire Department. NO SMOKING OR OPEN FLAME signs will be
posted in all prohibited areas.

*  Noncompatible materials which may create a fire hazard shall be segregated by a barrier having
a fire resistance of at least one (1) hour.

*  All sources of ignition shall be prohibited within 50 feet of operations which constitute a fire
hazard. The area shall be conspicuously marked: NO SMOKING OR OPEN FLAME

3.5.8.3 Emergency Services

Two way radios and a siren will be used to notify on-site personnel of emergency events. On-site
personnel will use procedures and Emergency Response Plan to notify emergency responders. A map

outlining directions to the nearest hospital will be posted on site. Emergency telephone numbers will be
posted in the office trailer.

The following emergency equipment will be present on the site, and all personnel will be trained and
made aware of locations of: ‘

*  Fire extinguishers

*  Industrial first-aid kit
*  Eye wash station

*  Emergency shower

3.5.8.4 On-site Communication

Each Employee will be able to communicate with other employees at all times. Radio will be the
primary means of on-site communication in the event of an emergency. Communications may be by way of
the following methods which will be posted and discussed periodically at daily safety meetings:

3.5.8.5 Portable Radio

Two way radios will also be used as the primary means of communication in the event of an
emergency.

3.5.8.6 Off-site Communication

Phones and back-up dedicated radios will be used to communicate wii emergency responders as
directed in the Emergency Response Plan.
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Visual (hand signals)

The following standard hand signals will be mandatofy for all employees regardless of other means
of communication:

*  Hand gnpping throat--Out of air, cannot breath

*  Hands on top of head--Need assistance

e Thumbs up--OK, I'm alright, I understand

e Thumbs down--No, negative

*  Gripping partner's wrist, or gripping both hands on wrist--Leave area immediately

3.5.8.7 First Aid

To provide first-line assistance to field personnel in the case of illness or injury, the following items
will be made immediately available:

»  First-aid kit
*  Portable emergency eye wash
*  Supply of clean water

*  Emergency shower
¢ One personnel will be on site at all times trained in CPR and First Aid

3.5.8.8 Emergency Actions
Qualified personnel only will give first aid and stabilize an individual needing assistance.
If actual or suspected serious injury occurs, these steps will be followed:
*  Remove the exposed or injured person(s) from immediate danger.
*  Render first aid if necessary. Decontaminate affected personnel after critical first aid is given.

*  Obtain paramedic services or ambulance transport to local hospital. This procedure will be
followed even if there is no visible injury.

*  Other personnel in the work area will be evacuated to a safe distance until the emergency
coordinator determines that it is safe for work to resume. If there is any doubt regarding the
condition of the area, work will not commence until all hazard-control issues are resolved.

3.5.8.9 General Evacuation Plan

Consult Emergency Response Plan.
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3.5.9 Daily Safety and Equipment Inspection

The SS will make a weekly inspection of the site. The site supervisor will correct any unsafe
conditions found during an inspection. Records of daily inspection will be maintained at the site and will be .
available upon request by the contracting officer. Any deficiencies noted and corrective actions taken.

3.59.1 echanical Equipment Inspection

The site supervisor will designate a competent person to inspect and test any machine or mechanized
equipment daily. Any defective machinery and mechanized equipment will be immediately red-tagged and
repaired or replaced. Records of tests and inspections will be maintained at the job site and made available
upon request of the contracting officer. Inspections will be recorded on the form provided in Appendix U.

3.5.10 Accident/injury Reporting and Investigations

Any accident/injury which occurs on this site, no matter how minor it appears, will be reported
immediately to the site manager and the HSO. The ROICC officer shall also be notified immediately of any
accident.

In the case of injuries that require more than basic first aid, or accidents that involve property damage,
a comprehensive investigation, report/analysis and recommended preventative measures will be submitted
to the ROICC officer and to the Project Manager within 24 hours.

A current OSHA 200 Log will be kept on site and will be updated as needed.

If any excessive exposures occur to toxic/hazardous materials, the ROICC officer shall be notified of
the nature and effect of the exposure and the control measures to be taken.

It is the employee's responsibility to report any occupational injury/illness as soon as possible to the
Site Supervisor and HSO. The HSO or supervisory personnel will not decline to accept an accident/injury
report from an employee or subcontractor employees.

3.5.11 Fall Protection Systems

To prevent accidents related to falling hazards the following policy and equipment will be used when
appropriate:

3.5.11.1 Safety Belts. Lifelines and Lanvards

* Lifehlines, safety belts or harnesses and lanyards shall be provided by the OHM or its
subcontractor and it shall be the responsibility of the employee to wear such equipment when
engaged in securing or shifting thrustouts, inspecting or working on overhead machines that
support scaffolds, or on other high rigging, on steeply pitched roof, by employees at work on
poles or steel frame construction, by employees working on all swinging scaffolds, by all
employees exposed to hazards of falling when the operation being performed is more than six
feet above ground or above a floor or platform, and by employees required to work on stored
material in silos, hoppers, tanks, and similar storage areas. Lifelines and safety belts shall be
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securely fastened to the structure and shall sustain a static load of no less than 5400 pounds. In
confined space areas, full body safety harnesses will be used exclusively.

» Lifelines, safety belts and lanyards shall be used only for employee safeguarding. Any lifeline,
safety belt, or lanyard actually subjected to in-service loading, as distinguished from static load
testing, shall be removed from service and shall not be used again for employee safeguarding.

»  Safety belt lanyard shall be a minimum of 1/2" nylon, or equivalent, with a maximum length to
provide for a fall of no more than 6'. The lanyard shall have a breaking strength of no less than
5400 pounds.

*  All safety belt and lanyard hardware shall be drop forged or pressed steel, cadmium plated.
Surface shall be smooth and free from sharp edges.

*  All safety belt and lanyard hardware shall be capable of withstanding a tensile loading of four
thousand pounds without cracking, breaking, or becoming permanently deformed.

*  Lifelines, safety belts, harnesses, and lanyards shall meet OSHA and ANSI standards.

3.5.12 Safe Clearances

3.5.12.1 Policy

Equipment will be removed from service via lockout/tagout when the unexpected or inadvertent
movement of machine or materials or energizing of circuits poses a threat to worker safety.

3.5.12.2 Purpose

This procedure establishes the minimum safety requirements to ensure the proper deactivation of
movable, electrically energized, pressurized equipment and systems, and systems containing hazardous
materials prior to repairing, cleaning, oiling, adjusting, or similar work.

3.5.12.3 Regulatory Requirements

This procedure complies with the guidelines in 29 CFR 1910.147. In the case of govermnment contract
work the requirements in EM 385-1-1, 15.G.01 and 28.A. In the event of conflict between these requirements,
the more stringent will prevail.

3.5.12.4 Scope

This procedure applies to all equipment that receives its energy from electrical power, hydraulic fluid
under pressure, compressed air, steam, energy stored in springs, potential energy from suspended parts, or any
other source that may cause unexpected movement when it is necessary to perform work on that system. It
also applies to similar functions performed on systems containing hazardous materials.
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3.5.12.5 Definitions

3.5.12.5.1 Lockour

The use of a locking device, usually openable by a key, that is affixed to the prime source of energy
of a piece of equipment or the source of systems containing hazardous materials. The locking device shall
be used to prevent undesired movement or flow of material.

3.5.12.5.2 Tagout

The use of a Danger Tag that is always to be affixed to the prime source of energy of a piece of
equipment or source of systems containing hazardous materials in such a manner that it cannot be accidentally
removed. On the tag should be written the reason for shutdown and must contain the name of the person
hanging the tag and date it is hung. The tag only is sufficient when the equipment is incapable of being locked
out provided the equipment is disconnected from its source of energy.

3.5.12.5.3 Authorized Personnel

The person or persons who lockout/tagout equipment. NO ONE is permitted to remove a lock or a
tag except the authorized personnel.

3.5.12.6 Program Elements

Prior to initiating any repairs, modifications and/or adjustments to operating equipment, these steps
will be followed.

1. The immediate supervisor with jurisdiction over the equipment will be notified that the energy
sources are to be deactivated.

[

All sources of power that must be locked out, blocked or released will be identified by the
operations supervisor and the employee who will work on the equipment.

3. In order to ensure that the equipment cannot be re-energized while maintenance activities are
performed, the authorized person will lock out/blank out all potential energy sources. (The
employees will be assigned padlocks with their names or identification numbers affixed to the
locks. The locks will be individually keyed to prevent another employee from removing the lock
inadvertently.) If more than one employee is assigned to work on the equipment, a multi-lockout
hasp will be used so that all employees working on the equipment can apply their locks and
ensure their safety.

4. A tag-out device will be affixed to all components or systems de-energized to indicate that
lockout has been performed.

5. Prior to performing any work activities, the employee will operate the start and stop controls on
the equipment to ensure that the equipment has been properly deactivated.
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Upon completion of the work, the employee and the supervisor will verify that the equipment
on the system is safe to operate. Special consideration should be given to the installation of
guards and covers for electrical wiring, and ensuring that all piping systems have been properly
reconnected.

3.5.12.7 Special Conditions

During certain operations it may be necessary to energize the equipment for a short period of time.
Employees in the immediate area will be notified and directed to stay clear of the equipment. If the operation
is to be deactivated again, the authorized person should repeat steps 1 to 6 of Section 3.5.12.6 before work
resumes.

-

In some instances work will carry over to another shift. The department supervisor shall affix a
department lock to the equipment to ensure that it is not energized during the transition. When the next shift
employee comes to work on the piece of equipment, steps will be repeated before work resumes on the
equipment.

If the work is completed and a lock remains on the equipment, it shall not be removed until the
employee responsible for the lock is found or the supervisor of the employee investigated and ascertains that
the equipment is safe to operate. Unauthorized removal of a lock will subject the employee to disciplinary
action.

3.5.13 Trailer Anchoring System

All trailers or other temporary structures used as field offices or to house personnel shall be anchored
with Auger type ground anchors, and .035 x 1 1/4 galvanized steel straps connecting trailer to anchors. The

anchor system shall be designed to withstand winds and will meet Rhode Island and local standards for
anchoring mobile trailer homes.

3.5.14 Contingency Plans for Severe Weather

Severe weather includes but not limited to electrical storms, tornadoes and floods. The emergency
alarm system will notify on-site personnel of these events. Upon hearing alarms, employees will take
appropriate emergency actions as listed below and in the Emergency and Contingency Plan.

3.5.14.1 Hazardous Weather Contingency Measures

Operations will not be started or continued when the following hazardous weather conditions are
present:

Lightning

Heavy Rains/Snow
High Winds
3.5.14.2 Response

Excavation/soil stock piles will be covered with flexible membrane liner.
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*  All equipment will be shut down and secured to prevent damage.

*  Personnel will be moved to safe refuge, initially crew trailers. The Emergency Coordinator will
determine when it is necessary to evacuate personnel to off-site locations.

3.5.14.3 Notification

The emergency coordinator will be responsible for assessing hazardous weather conditions and
notxfymg personnel of specific contingency measures. Notifications will include:

+ OHM empioyees and subcontractors
*  ROICC officer

3.5.14.4 Critique of Response and Follow-up

If the preceding emergency contingencies are initiated, following an event, the Health and Safety
officer will hold a debriefing session for all individuals involved. The response will be critiqued and response
plans revised if necessary.

3.5.15 Activity Hazard Analysis for Activities Not Currently Anticipated

The HSO will develop a specific activity hazard analysis, such as those included in Section 3.4.1, prior
to the beginning of a new phase or activity. The plan will identify the sequence of work, anticipated hazards,
and the control measures to be used to minimize or eliminate the hazard. This plan will be job specific and
as a minimum will address:

e Activity being performed

*  Sequence of work

*  Hazards to be controlled in each activity

»  Procedures to be followed to control hazards

This hazard analysis shall meet or exceed the recommended procedures outlined in EM 385-1-1.
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4

To prevent migration of contamination caused through tracking by personnel or equipment, work
areas and personal protective equipment will be clearly specified prior to beginning operations. OHM has
designated work areas or zones as suggested by the NIOSH/OSHA/USCG/EPA'S document titled,
"Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities." Each work area will
be divided into three zones as follows:

. An Exclusion or "hot" Zone (EZ)
. A Contamination Reduction Zone (CRZ)
. A Support Zone (SZ)

4.1 EXCLUSION ZONE

The EZ is the area suspected of contamination and presents the greatest potential for worker exposure.
Personnel entering the area must wear the mandated level of protection for that area. In certain instances, dif-
ferent levels of protection will be required depending on the tasks and monitoring performed within that zone.
The EZ for this project includes all areas of contaminated material excavation, stockpiling, and handling, and
is defined as the area bounded by the slurry trench and the sheet pile wall. This area may be designated with
orange construction fence. ‘

4.2 CONTAMINATION REDUCTION ZONE

The CRZ or transition zone will be established between the EZ and SZ. In this area, personnel will
begin the sequential decontamination process required to exit the EZ. To prevent off-site migration of
contamination and for personnel accountability, all personnel will enter and exit the EZ through the CRZ. The
CRZ for this project will be decontamination pad.

4.3 SUPPORT ZONE

The SZ serves as a clean, control area. Operational support facilities are located within the SZ.
Normal work clothing and support equipment are appropriate in this zone. Contaminated equipment, or
clothing will not be allowed in the SZ. The support facilities should be located upwind of site activities.
There will be a clearly marked controlled access point from the SZ into the CRZ and EZ that is monitored
closely by the SSO and the SS to ensure proper safety protocols are followed. The SZ will be office trailer
area.

4.4 SITE CONTROL LOG

A log of all personnel visiting, entering or working on the site shall be maintained in the main office
trailer location. The log will record the date, name, company or agency, and time entering or exiting the site.

No visitor will be allowed in the EZ without showing proof of training and medical certification.
Visitors will supply their own boots and respiratory equipment, if required. Visitors will attend a site
orientation given by the SSO and sign the HASP.
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The following items are requirements to protect the health and safety of workers and will be discussed
in the safety briefing prior to initiating work on the site.

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the proba-
bility of hand to mouth transfer and ingestion of contamination is prohibited in the EZ and
CRZs.

Hands and face must be washed upon leaving the EZ and before eating, drinking, chewing
gum or tobacco and smoking or other activities which may result in ingestion of
contamination.

A buddy system will be used. Hand signals will be established to maintain communication.
During site operations, each worker will consider himself as a safety backup to his partner.
Off-site personnel provide emergency assistance. All personnel will be aware of dangerous

situations that may develop.

Visual contact will be maintained between buddies on site when performing hazardous
duties.

No personnel will be admitted to the site without the proper safety equipment, training, and
medical surveillance certification.

All personnel must comply with established safety procedures. Any staff member who does

-not comply with safety policy, as established by the SSO or the SS, will be immediately

dismissed from the site.
Proper decontamination procedures must be followed before leaving the site.

All employees and visitors must sign in and out of the site.
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5.0 PROTECTIVE EQUIPMENT

This section addresses the various levels of personal protective equipment (PPE) which are or may
be required at this job site. OHM personnel are trained in the use of all PPE utilized. :

5.1 ANTICIPATED PROTECT ION LEVELS

MMEN sz/@{QDiEICA TIONS

Site Preparation D

Clearing Modified D

Construction of Decon Pad D

Excavation/Regrading C/Modified D Air monitor work zone for dust. VOCs;
downgrade as per Table 7.0

Instaliation of sheet pile ModifiedD/C Air monitor work zone for noise.
flammable vapors; downgrade as per Table
7.0

Installation of Landfill cap C/Modified D Air monitor for VOCs. dust, flammable
vapors: downgrade as per Table 7.0

Installation of slurry wall C/Modified D Air monitor for VOCs, dust, flammable
vapors; downgrade as per Table 7.0

Grubbing V C/Modified D Air monitor for VOCs. dust; downgrade as
per Table 7.0

Equipment Decon/ Modified D/C Air monitor for VOCs, dust; downgrade as

CRZ Workers per Table 7.0

SZ Workers D

52 PROTECTION LEVEL DESCRIPTIONS

This sections lists the minimum requirements for each protection level. Modification to these
requirements will be noted above.

521 LevelD
Level D consists of the following:

. Safety glasses with side shields

LI Hard hat
OHM Project 16586HS Allen Harbor Landfill - Davisville. Rhode Island February 8, 1995
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. Steel-toed work boots
. Work clothing as prescribed by weather
5.2.2 Modified Level D
Modified Level D consists of the following:
. Safety glasses with side shields
. Hard hat
. Steel-toed work boots
. Nitrile, neoprene, latex or PVC overboots
. Outer nitrile, neoprene, or PVC gloves over latex sample gloves
. Face shield (when projectiles or splashes pose a hazard)
. Tyvek coverall [Polyethylene-coated Tyveks required when workers have a potential to be
exposed to contaminated liquids or sludges.]
523 LevelC
Level C consists of the following:
. Full-face, air-purifying respirator with appropriate cartridges
. Hooded Tyvek Coveralls [Polyethylene-coated Tyveks required when workers have a
potential to be exposed to contaminated liquids or sludges).
. Hard hat
. Steel-toed work boots
. Nitrile, neoprene, latex or PVC overboots
. Nitrile, neoprene, or PVC gloves over latex sample gloves
. Face shield (when projectiles or splashes pose a hazard)
5.2.4 Level B

Level B protection consists of the items required for Level C protection with the exception that an air-
supplied respirator is used in place of the air-punifying respirator. The use of Level B protection is not
acticpated for this project.

5.2.5 LevelA

Level A protection consists of the items required for Level B protection with the addition of a
fully-encapsulating, vapor-proof suit capable of maintaining positive pressure. The use of Level A protection
is not acticpated for this project.

53 SUPPLIED-AIR RESPIRATORS

If air monitoring shows that Level B protection is needed, OHM personnel will wear Survivair
9881-02 Hippack Airline respirators with 5-minute egress bottles. Personnel requiring Level "B" protection
and high mobility will wear Survivair Mark 2 SCBA units.
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PROTECTIVE EQUIPMENT

54 BREATHING-AIR QUALITY

Code of Federal Regulations 29 CFR 1910.134 states breathing air will meet the requirement of the
specification for Grade D breathing air as described in the ANSI/CGA Specification G-7.1-1989. OHM
requires a certificate of analysis from vendors of breathing air in .order to show that the air meets this standard.
Breathing air will be obtained in cylinders exclusively and will be stationed in the exclusion zone (EZ).

55 . IR-PURIFYING RESPIRATO

A NIOSH approved full face respirator with appropriate air purifying cartridges will be used for level
C work. .

5.6 RESPIRATOR CARTRIDGES

The crew members working in Level C will wear respirators equipped with air-purifying cartridges
approved for the following contaminants. :

. Organic vapors <1,000 ppm

. Chlorine gas <10 ppm

. Hydrogen chloride <50 ppm

. Suifur dioxide <50 ppm

. Dusts, fumes and mists with a TWA <0.05 mg/m’
. Asbestos-containing dusts and mists

. Radionuclides

5.7 CARTRIDGE CHANGES

All cartridges will be changed a minimum of once weekly, or more frequently if personnel begin to
experence increased inhalation resistance or breakthrough of a chemical warning property. Cartridges will
be labeled with the date service began.

5.8 INSPECTION AND CLEANING

Respirators are checked periodically by a qualified individual and inspected before each usé by the
wearer. All respirators and associated equipment will be decontaminated and hygienically cleaned after each
use.

5.9 FIT TESTING

Annual respirator fit tests are required of all personnel wearing negative-pressure respirators. The test
will use isoamyl acetate or irritant smoke. The fit test must be for the style and size of the respirator to be
used. :
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5.10 IAL R

No personnel who have facial hair which interferes with the respirator's sealing surface will be
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use.

5.11 ORRECTIV ES

Normal eyeglasses cannot be worn under fuli-face respirators because the temple bars interfere with
the respirator's sealing surfaces. For workers requiring corrective lenses, special spectacles designed for use
with respirators will be provided.

512 CONTACT LENSES

Contact lenses will not be worn with any type of respirator.

5.13 MEDICAL CERTIFICATION

Only workers who have been certified by a physician as being physically capable of respirator usage
will be issued a respirator. Personnel unable to pass a respiratory fit test or without medical clearance for
respirator use will not be permitted to enter or work in areas on site that require respiratory protection.
Employees receive a written physicians opinion that they are fit for general hazardous waste operations as per
29 CFR 1910.120(f)(7).

5.14 SITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM

The primary objective of respiratory protection is to prevent employee exposure to atmospheric contamination.
When engineering measures to contro} contamination are not feasible, or while they are being implemented,
personal respiratory protective devices will be used.

_ The criteria for determining respirator need have been evaluated based on the site contaminants and
expected levels of protection are outlined in Section 5.1. Air monitoring will be conducted to confirm that
respiratory protection levels are adequate (Section 7.0). All respirator users are OSHA trained in proper
respirator use and maintenance. The SS and SSO will observe workers during respirator use for signs of
stress. The SS, CIH, and SSO will also evaluate this HASP periodically to determine its continued
effectiveness with regard to respiratory protection. All persons assigned to use respirators will have medical
clearance to do so."
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6.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and equipment are free
from contamination when they leave the work site.

6.1 PERSONNEL DECON INATION

~ Decontamination procedures will ensure that material which workers may have contacted in the EZ
does not result in personal exposure and is not spread to clean areas of the site. This sequence describes the
general decontamination procedure. The specific stages will vary depending on the site, the task, the
protection level, etc.

Go to end of EZ

Wash outer boots in detergent solution
Rinse outer boots in water

Remove outer boots and let dry

Cross into CRZ

Remove nitrile gloves and discard
Remove Tyvek suit and discard

Remove outer sample gloves and discard
. Remove and wash respirator

0. Rinse respirator and hang to dry

1. Remove inner sample gloves and discard

== 00N R

6.1.1 Suspected Contamination

Any employee suspected of sustaining skin contact with chemical materials will first use the
emergency shower. Following a thorough drenching, the worker will proceed to the decontamination facility.
Here the worker will remove clothing, shower, don clean clothing, and immediately be taken to the first-aid
station. Medical attention will be provided at determined by the degree of injury.

6.1.2 Personal Hygiene

Showers will be required for all employees working within the exclusion zone at the end of the day
before exiting the site. Workers will don site dedicated coveralls before beginning work activities at the
project site and will change into street clothing following their work shift before leaving the site. Following
decontamination (exiting the site for any reason) and before any eating, smoking, dranking, or chewing,
personnel will wash hands, arm, neck and face.

6.2 EQUIPMENT DECONTAMINATION

All contaminated equipment will be decontaminated before leaving the site. Decontamination
procedures will vary dépending upon the contaminant involved, but may include sweeping, wiping, scraping,
hosing, or steaming the exterior of the equipment. Specific procedures for decontamination of equipment will
be developed by the project supervisor and SSO, Personnel performing this task will wear the proper PPE as

‘.-
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prescribed by the SSO. A decontamination log will be completed for equipment and materials removed from
the project site.

63  DISPOSAL

All decontamination liquids and disposable clothing will be treated as contaminated waste unless
determined otherwise by accepted testing methods. Wastes will be disposed of according to Rhode Island
Department of Environmental Management and federal regulations.
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7.0 AIR MONITORING

Air monitoring will be conducted in order to determine airborne total hydrocarbon and particulate
levels. This ensures that respiratory protection is adequate to protect personnel against the chemicals that are
encountered. The following air monitoring efforts will be used at this site. Additional air monitoring may
be conducted at the discretion of the SSO.

The following chart describes the air monitoring required and appropriate action levels.

LEL/O, (MSA MODEL 260) >10% LEL Evacuate area, ventilate, upgrade
<20.8% O, to Level B if necessary. continue
to monitor
PID (HNU DL 101) 1-5 ppm unknowns Level C
5-500 ppm unknowns Level B
>500 ppm unknowns Level A
Mini-Ram (total dust) <1.0 mg/m3 Level D
(MIE PDM-3) 21.0 mg/m3 - <10.0 mg/m3 Level C
>10.0 mg/m3 Level B
Integrated Sampling (PCBs) < 0.5 mg/m’ Level D
A > 0.5<25 mgm’ Level C
> 25 mg/m’ Level B

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LEL/O2) METER

Prior to entering a confined space area or performing hot work involving welding, cutting, or other
high heat producing operations where flammable or combustible vapors may be present, LEL/O,
measurements will be taken. The HSO will also perform on-site exclusion zone monitoring in the areas of
remedial activities with an LEL/O, detector with FID or PID action levels are exceeded.
7.1.1 Type and Operational Aspects

MSA Combustible Gas/Oxygen Meter Model 260

. Principal of Operation

— Oxygen detector uses an electrochemical sensor; produces a minute electric current
proportional to the oxygen content.
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— Combustible gas indicators use a combustion chamber containing a filament that
ignites flammable vapors; filament is heated or coated with a catalyst (platinum) to
facilitate combustion.

— Filament is part of a balanced resistor circuit; combustion in the chamber causes the
filament temperature to increase; results in increased filament resistance.

— Change in the filament’s resistance causes an imbalance in the circuit proportional
to the percent of the lower explosive limit (% LEL).

— Concentrations greater than the LEL and lower than the upper explosive limit (UEL)
will read 100% LEL; combustible atmosphere present.

— Concentrations greater than the UEL will read above 100% LEL than return to zero.
(NOTE: Some devices have catchment mechanisms which will cause the needle to
remain at 100% until the meter is reset.) This type of response indicates the gas
mixture is too rich to burn and is not combustible. The danger is that the addition
of air to the gas mixture could bring it into the flammable range (less than the UEL).

— Oxygen meter set at the factory to alarm at 19.5% (oxygen deficient atmosphere)
combustible gas meter set by the user to alarm at 10% LEL.

7.1.2  Calibration Methods/Frequencies

Before calibration of the combustible gas indicator can be checked, the Model 260 must be in
operating condition. The Model 260 combustible gas indicator is normally calibrated on pentane as being
representative of the flammability characteristics of most commonly encountered combustible gases. The
meter scale is calibrated from zero to 100% LEL, which corresponds to actual volume concentrations of zero
to approximately 14% pentane in air. A booklet of response curves is supplied with the Model 260. These
curves may be used to interpret meter readings when sampling combustible gases other than pentane.

It is recommended that calibration be checked before and after using each time. The HSO will record
and log such calibration information into an air monitoring notebook. The O, meter is calibrated by adjusting
the O, control knob to 20.8% while the meter is operated in a fresh air atmosphere.

7.1.3 Preventative Maintenance

The primary maintenance of the Model 260 is the rechargeable 2.4 volt nickel cadmium battery.
Recommended charging time is 16 hours. It may be left on charge for longer periods without damaging the
battery. The battery sometimes will not supply full power capacity after repeated partial use between charging.

Therefore, it is recommended that the battery be exercised at least once a month by running for 8§ to
10 hours and then recharged. If the instrument has not been used for 30 days, the battery should be charged
prior to use.
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AIR MONITORING

7.2 PHOTOIONIZATION D R

A PID will be used to monitor total ionizable organic content of the ambient air. A PID will prove
useful as a direct reading instrument to aid in determining if resplratory protection needs to be upgraded and
to define the EZ.

For known contaminants only, to determine a protection level from PID data, the SSO will multiply
the TLV of the known compound by 25.. This will be the limit for Level C protection for that compound.
If PID readings exceed 25 times the TLV, Level B protection will be required. Also, regardless of the TLV,
a PID reading of 1,000 ppm or more will indicate that the GMC-H cartridges may become overloaded and will
necessitate Level B protection. (Note: PID readings do not always indicate the actual air concentration of a
compound. Consult the manual, HNU, or the CIH for clarification.)

The SSO will take measurements before operations begin in an area to determine the amount of
organic compounds naturally occurring in the air. This is referred to as a background level.

Levels of volatile organic compounds will be measured in the air at active work sites once every hour
and at the support zone once every hour when levels are detected above background in the exclusion zone.
If levels exceed background at any time in the support zone, work in the exclusion zone will cease and
corrective actions will be taken, e.g., cover soil with polyethylene sheeting. Work will not resume until levels
reach background in the support zone.

7.2.1 Type and Operational Aspects
PID Model PI 101
. Principal of Operation
— Ionization potential (IP) -- the energy required to remove the outermost electron from
a molecule; measured in electron volts (eV); characteristic property of a special

chemical.

— Photoionization -- using ultraviolet (UV) light to remove the outermost electron from
a molecule.

— Energy of UV light (10.2, 10.5, 11.7 eV) must be equal to or greater than the IP to
photoionize the molecule.

— Fan or pump is used to draw air into the detector where the contaminants are exposed
to a UV light source (lamp).

. — Tons are collected on a charged plate and produce a current directly proportional to
the number of ionized molecules; current is amplified and displayed on the meter.
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7.2.2 Calibration Methods/Frequencies

The PID Model PI 101 is designed for trace gas analysis in ambient air and is calibrated at HNU with
certified standards of benzene, vinyl chloride, and isobutylene. Other optional calibrations are available
(e.g., ammonia, ethylene oxide, H,S, etc.).

OHM will use a PID with a 10.2 eV lamp. This lamp has been determined t be most responsive to
the contaminants on-site. Optional probes containing lamps of 9.5 and 11.7 eV are interchangeable in use
within individual read-out assemblies for different applications.

The approximate span settings for the probe that would give direct readings of the amounts of trace
gas of a particular species in a sample are based upon the relative photoionization sensitivities of various gases

twice daily (beginning and end of shift).

It is recommended that calibration be checked twice each day (beginhing and end of shift). The HSO
will record and log such calibration information into an air monitoring notebook.

7.2.3 Preventative Maintenance

Maintenance of the PID Model PI 101 consists of cleaning the lamp and ion chamber, and replacement
of the lamp or other component parts of sub-assemblies.

7.3 PORTABLE TOTAL DUST MONITOR

A mini-ram will be used to monitor the general respirable dust levels of this site. The HSO will
perform continuous on-site exclusion zone monitoring in the areas of remedial activities.

7.3.1 Type and Operational Aspects
Real-Time Aerosol Monitor (Mini-Ram Model PDM-3)
. Principal of Operation

— Detection of light in the near infrared region back-scattered to a sensor (photovoltaic
detector) by airborne particulate in a sensing volume.

— The higher the dust concentration, the more back-scattering of light to the sensor,
resulting in increased readings.

— Device calibrated at the factor against an air sampling filter/gravimetric analysis
reference method.
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7.3.2 Calibration Methods/Frequencies

There is no calibration method or procedure for calibrating the mini-ram monitor. However, it is
recommended that the mini-ram monitor be re-zeroed once a week. During a zero check, the sampled air
passes through the purge air filter and dryer to effect a self-cleaning of the optical chamber.

7.3.3 Preventative Maintenance

Maintenance of the mini-ram monitor consists of replacement of filters and desiccant; battery
replacement; and cleaning of optical detection assembly.

7.4 AIR MONITORING LOG BOOK

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data will
include all information identified in Procedure 12 of the ER Safety Procedures Manual. The Project CIH will
periodically review this data

7.5 CALIBRATION REQUIREMENTS

The PID, LEL/O, meter and sampling pumps required with fixed-media air sampling will be
calibrated daily prior to use. A separate log will be kept detailing date, time, span gas, or other standard, and
name of person performing the calibration.

7.6. AIR MONITORING RESULTS

Air monitoring results will be posted for personnel inspection, and will be discussed during morning
safety meetings..

7.7 AMBIENT AIR MONITORING
Ambient air monitoring is conducted to assure that harmful airborne levels of contaminants are not
leaving the site. Contaminants will be measured using direct reading and integrated methodologies,. Samples

will be collected in the immediate work area and at the perimeter of the site.

The following ambient air sampling will be conducted at this site:

ANALYTE/METHOD: PCB/NIOSH 5503
SAMPLING MEDIA/INSTRUMENT: Florisil tube w/glass fiber filter; sampling pump
SAMPLE LOCATION: - Site Perimeter - downwind of exclusion zone

Site Perimeter - upwind in the support zone

Site Perimeter - across Allen Harbor

Site Exclusion Zone - breathing zone of “most
at-risk” employee

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

7-5



= —T——:—.‘: OHM Remediation
N\ = Services Corp.

AIR MONITORING
ANALYTE/METHOD: Total Dust Particulates/Detection of light in the
near infrared region back-scattered to a sensor
SAMPLING MEDIA/INSTRUMENT: MIE PDM - 3 mini-ram w/ data logger
SAMPLE LOCATION: Site Perimeter - downwind of exclusion zone

Site Perimeter - upwind in the support zone
Site Perimeter - across Allen Harbor

* Frequency of personal sampling will be determined by the HSO
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8.0 EMERGENCY RESPONSE

8.1 PRE-EMERGENCY PLANNING
Prior to engaging in construction/remediation activities at the site, OHM will plan for possible
emergency situations and have available adequate supplies and manpower to respond. In addition site

personnel will receive training during the site orientation concerning proper emergency response procedures.

The following situations would warrant implementation of the ERCP:

Fire/Explosion * The potential for human injury exists.

+ Toxic fumes or vapors are released.

« The fire could spread on site or off site and possibly ignite other
flammable materials or cause heat-induced explosions.

+ The use of water and/or chemical fire suppressants could result
in contaminated run-off.

» An imminent danger of explosion exists.

Spill or Release of Hazardous Materials e The spill could result in the release of flammable liquids or
vapors, thus causing a fire or gas explosion hazard.

¢ The spill could cause the release of toxic liquids or fumes in
sufficient quantities or in a manner that is hazardous to or could
endanger human health.

Spill or Release of High Temperature » The spill can be contained on site. but the potential exists for

Liquid or Vapor ground-water contamination.

« The spill cannot be contained on site, resulting in off-site soil
contamination and/or ground-water or surface water pollution.

+ The spill quantity is greater than the reportable quantity limit for
the material.

Natural Disaster * A rain storm exceeds the flash flood level.

« The facility is in a projected tornado path or a tornado has
damaged facility property.

¢ Severe wind gusts are forecasted or have occurred and have

~ caused damage to the facility.

Medical Emergency ¢ Overexposure to hazardous materials.

¢ Trauma injuries (broken bones, severe lacerations/bleeding,
burns).

« Eye/skin contact with hazardous materials.

» Loss of consciousness.

* Heat stress (Heat stroke).

* Cold stress (Hypothermia).

» Heart attack.

* Respiratory failure.

» Allergic reaction.
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The following measures will be taken to assure the availability of adequate equipment and manpower
resources: .

. Sufficient equipment and materials will be kept on site and dedicated for emergencies only.
The inventory will be replenished after each use.

. On-site emergency responders will be current in regards to training and medical surveillance
programs. Copies of all applicable certificates will be kept on file for on-site personnel
required to respond.

. It will be the responsibility of the emergency coordinator to brief the on-site response team
on anticipated hazards at the site. The emergency coordinator shall also be responsible for
anticipating and requesting equipment that will be needed for response activities.

. Emergency response activities will be coordinated with the Local Emergency Planning
Committee (LEPC) in compliance with SARA Title III requirements.

Communications will be established prior to commencement of any activities at the remediation site.
Communication will be established so that all responders on site have availability to all pertinent information
to allow them to conduct their activities in a safe and healthful manner. The primary communication device
. will be two-way radios. Air horns may be used to alert personnel of emergency conditions. A telephone will
be located at the command post to summon assistance in an emergency.

Primary communication with local responders in the event of an emergency will be accomplished
using commercial telephone lines.

8.2 EMERGENCY RECOGNITION AND PREVENTION

Because unrecognized hazards may result in emergency incidents, it will be the responsibility of the
Site Supervisor and Site Safety Officer (SSO), through daily site inspections and employee feedback (Safety
Observation Program, daily safety meetings, and activity hazard analyses) to recognize and identify all hazards
that are found at the site. These may include:

Chemical Hazards . Materials at the site
. Materials brought to the site

Physical Hazards Fire/explosion
Slip/trip/fall
Electrocution
Confined space
IDLH atmospheres

Excessive noise

Mechanical Hazards . Heavy equipment
. Stored energy system
. Pinch points
. Electrical equipment
. Vebhicle traffic
OHM Project 16586HS Allen Harbor Landfill - Davisvilie, Rhode Island February 8, 1995
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Electrical Storms

High winds

Heavy Rain/Snow

Temperature Extremes (Heat/Cold Stress)
Poisonous Plants/Animals

Environmental Hazards

Once a hazard has been recognized, the Site Supervisor and/or the SSO will take immediate action
to prevent the hazard from becoming an emergency. This may be accomplished by the following:

. Daily safety meeting

. Task-specific training prior to commencement of activity

. Lock-out/tag-out

. Personal Protective Equipment (PPE) selection/use

. Written and approved permits for hot work, confined space

. Trenching/shoring procedure

. Air monitoring

. Following all OHM standard operating procedures

. Practice drills for fire, medical emergency, and hazardous substances spills

Local Agencies

Fire Department (North Kingston) (401) 294-3344 or 911
Police (North Kingston) : (401) 294-3311 or 911
Hospital Kent County Memorial (401) 737-7000
Rhode Island Poison Control Center (401) 277-5727

State Agencies

Rhode Island Dept. of Environmental Mgt. (401) 277-3070

Federal Agencies .
EPA Region Branch Response Center 800-424-8802

Agency for Toxic Substances and Disease Registry 404-639-0615 (24 HR)

Navy ROICC /NTR (401) 267-7000
U.S. Coast Guard (401) 846-3675
National Response Center 800-424-8802
Project Manager William Snow (508) 435-9561
Director, Health and Safety 609-588-6375

Kevin McMahon

OHM Corporation (24 hour) 800-537-9540

Additional Phone #'s in Section 2 this HASP
8.3 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS
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This section of the ERCP describes the various roles, responsibilities, and communication procedures
that will be followed by personnel involved in emergency responses.

The primary emergency coordinator for this site is the Site Supervisor. In the event an emergency
occurs and the emergency coordinator is not on site, the Site Safety Officer or the highest ranking employee
on site will serve as the emergency coordinator until he arrives. The emergency coordinator will determine
the nature of the emergency and take appropriate action as defined by this ERCP.

The emergency coordinator will implement the ERCP immediately as required. The decision to
implement the plan will depend upon whether the actual incident threatens human health or the environment.
Immediately after being notified of an emergency incident, the emergency coordinator or his designee will
evaluate the situation to determine the appropriate action.

8.3.1 Responsibilities and Duties
This section describes the responsibilities and duties assigned to the emergency coordinator.

It is recognized that the structure of the "Incident Command System" will change as additional
response organizations are added. OHM will follow procedures as directed by the fire department, LEPC,
State and Federal Agencies as required. OHM will defer to the local Fire Department chief to assume the role
of Incident Commander upon arriving on site. Additional on-site personnel may be added to the Site
Emergency Response Team as required to respond effectively.

8.3.2 On-Site Emergency Coordinator Duties

The on-site emergency coordinator is responsible for implementing and directing the emergency
procedures. All emergency personnel and their communications will be coordinated through the emergency
coordinator. Specific duties are as follows:

*  Identify the source and character of the incident, type and quantity of any release. Assess possible
hazards to human health or the environment that may result directly from the problem or its
control.

*  Discontinue operations in the vicinity of the incident if necessary to ensure that fires, explosions,
or spills do not recur or spread to other parts of the site. While operations are dormant, monitor
for leaks, pressure build-up, gas generation, or ruptures in valves, pipes, or other equipment,
where appropriate.

* Notify local Emergency Response Teams if their help is necessary to control the incident. Table
8.1 provides telephone numbers for emergency assistance.

*  Direct on-site personnel to control the incident until, if necessary, outside help arrives.
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Ensure that the building or area where the incident occurred and the surrounding area are
evacuated and shut off possible ignition sources, if appropriate. The Emergency Response Team
is responsible for directing site personnel such that they avoid the area of the incident and leave
emergency control procedures unobstructed.

If fire or explosion is involved, notify Base Fire Department.
Notify LANTDIV ROICC

Notify OHM Project Manager

Have protected personnel, in appropriate PPE, on standby for rescue.

If the incident may threaten human health or the environment outside of the site, the emergency
coordinator should immediately determine whether evacuation of area outside of the site may be necessary
and, if so, notify the Police Department and the Office of Emergency Management.

When required, notify the National Response Center. The following information should be provided
to the National Response Center:

Name and telephone number

Name and address of facility

Time and type of incident

Name and quantity of materials involved, if known

Extent of injuries

Possible hazards to human health or the environment outside of the facility.

The emergency telephone number for the National Response Center is 800-424-8802.

If hazardous waste has been released or produced through control of the incident, ensure that:

Waste is collected and contained.
Containers of waste are removed or isolated from the immediate site of the emergency.

Treatment or storage of the recovered waste, contaminated soil or surface water, or any other
material that results from the incident or its control is provided.

Ensure that no waste that is incompatible with released material is treated or stored in the facility
until cleanup procedures are completed.

Ensure that all emergency equipment used is decontaminated, recharged, and fit for its intended
use before operations are resumed.
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* Notify the USEPA Regional Administrator that cleanup procedures have been completed and that
all emergency equipment is fit for its intended use before resuming operations in the affected area
of the facility. The USEPA Regional Administrator's telephone number is included in the
Emergency Contacts.

* Record time, date, and details of the incident, and submit a written report to the USEPA Regional
Administrator. Report is due to USEPA within 15 days of the incident.

8.4 SAFE DISTANCES AND PLACES OF REFUGE

The emergency coordinator for all activities will be the SS. No single recommendation can be made
for evacuation or safe distances because of the wide variety of emergencies which could occur. Safe distances
can only be determined at the time of an emergency based on a combination of site and incident-specific
criteria. However, the following measures are established to serve as general guidelines.

In the event of minor hazardous materials releases (small spills of low toxicity), workers in the
affected area will report initially to the contamination reduction zone. Small spills or leaks (generally less than
55 gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup and to prevent
exposure. After initial assessment of the extent of the release and potential hazards, the emergency
coordinator or his designee will determine the specific boundaries for evacuation. Appropriate steps such as
caution tape, rope, traffic cones, barricades, or personal monitors will be used to secure the boundaries.

In the event of a major hazardous material release (large spills of high toxicity/greater than 55
gallons), workers will be evacuated from the building/site. Workers will assemble at the entrance to the site
for a head count by their foremen and to await further instruction.

If an incident may threaten the health or safety of the surrounding community, the public will be
informed and, if necessary, evacuated from the area. The emergency coordinator, or his designee will inform
the proper agencies in the event that this is necessary. Telephone numbers are listed in Table 8.1.

Places of refuge will be established prior to the commencement of activities. These areas must be
identified for the following incidents:

¢ Chemical release

» Fire/explosion

e Power loss

» Medical emergency
e Hazardous weather

In general, evacuation will be made to the crew trailers, unless the emergency coordinator determines
otherwise. It is the responsibility of the emergency coordinator to determine when it is necessary to evacuate
personnel to off-site locations.
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In the event of an emergency evacuation, all the employees will gather at the entrance to the site until
a head count establishes that all are present and accounted for. No one is to leave the site without notifying
the emergency coordinator.

8.5 EVACUATION ROUTES AND PROCED S

All emergencies require prompt and deliberate action. In the event of an emergency, it will be
necessary to follow an established set of procedures. Such established procedures will be followed as closely
as possible. However, in specific emergency situations, the emergency coordinator may deviate from the
procedures to provide a more effective plan for bringing the situation under control. The emergency
coordinator is responsible for determining which situations require site evacuation.

8.5.1 Evacuation Signals and Routes

Two-way radio communication and an air horn will be used to notify employees of the necessity to
evacuate an area or building involved in a release/spill of a hazardous material. Each crew supervisor will
have a two way radio. A base station will be installed in the OHM office trailer to monitor for emergencies.
Total site evacuation will be initiated only by the emergency coordinator, however, in his absence, decision
to preserve the health and safety of employees will take precedence. Evacuation routes will be posted in each
outside work area. Signs inside buildings will be posted on walls or other structural element of a building.
Periodic drills will be conducted to familiarize each employee with the proper routes and procedures.

8.5.2 Evacuation Procedures
In the event evacuation is necessary, the following actions will be taken:
* The emergency signal will be activated.

»  No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic within the site
will cease in order to allow safe exit of personnel and movement of emergency equipment.

»  Shut off all machinery if safe to do so.

* ALL on-site personnel, visitors, and contractoss in the support zone will assemble at the entrance
to the site for a head count and await further instruction from the emergency coordinator.

* ALL persons in the exclusion zone and contamination reduction zone will be accounted for by
their immediate crew leaders (e.g., foreman). Leaders will determine the safest exits for
employees and will also choose an alternate exit if the first choice is inaccessible.

* During exit, the crew leader should try to keep the group together. Immediately upon exit, the
crew leader will account for all employees in his crew.

* Upon completion of the head count, the crew leader will provide the information to the
emergency coordinator.
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+  Contract personnel and visitors will also be accounted for.

* The names of emergency response team members involved will be reported to the emergency
spill control coordinator.

* A final tally of persons will be made by the emergency coordinator or designee. No attempt to
find persons not accounted for will involve endangering lives of OHM or other employees by
re-entry into emergency areas.

* In all questions of accountability, immediate crew leaders will be held responsible for those
persons reporting to them. Visitors will be the responsibility of those employees they are seeing.
Contractors and truck drivers are the responsibility of the Site Supervisor. The security guard will
aid in accounting for visitors, contractors, and truckers by reference to sign-in sheets available
from the guard shack.

«  Personnel will be assigned by the emergency coordinator to be available at the main gate to direct
and brief emergency responders.

« Re-entry into the site will be made only after clearance is given by the emergency coordinator.
At his direction, a signal or other notification will be given for re-entry into the facility.

*  Drills will be held periodically to practice all of these procedures and will be treated with the
same seriousness as an actual emergency.

8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT

In the event of an emergency involving a hazardous material spill or release, the following general
procedures will be used for rapid and safe response and control of the situation. Emergency contacts found
in Table 8.1 provide a quick reference guide to follow in the event of a major spill.

8.6.1 Notification Procedures

If an employee discovers a chemical spill or process upset resulting in a vapor or material release, he
or she will immediately notify the on-site emergency coordinator.

On-site Emergency Coordinator will obtain information pertaining to the following:

¢ The material spilled or released.

* Location of the release or spillage of hazardous material.

* Anestimate of quantity released and the rate at which it is being released.
The direction in which the spill, vapor or smoke release is heading.

* Any injunies involved.

» Fire and/or explosion or possibility of these events.

* The area and materials involved and the intensity of the fire or explosion.
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This information will help the on-site emergency coordinator to assess the magnitude and potential
seriousness of the spill or release.

8.6.2 Procedure for Containing/Collecting Spills

The initial response to any spill or discharge will be to protect human health and safety, and then the
environment. Identification, containment, treatment, and disposal assessment will be the secondary response.

If for some reason a chemical spill is not contained within a dike or sump area, an area of isolation
will be established around the spill. The size of the area will generally depend on the size of the spill and the
materials involved. If the spill is large (greater than 55 gallons) and involves a tank or a pipeline rupture, an
initial isolation of at least 100 ft. in all directions will be used. Small spills (less than or equal to 55 gallons)
or leaks from a tank or pipe will require evacuation of at least 50 ft. in all directions to allow cleanup and
repair and to prevent exposure. When any spill occurs, only those persons involved in overseeing or
performing emergency operations will be allowed within the designated hazard area. If possible the area will
be roped or otherwise blocked off.

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding materials or
by outbreak of fire) and its release (due to high vapor pressures under ambient conditions), further evacuation
will be enforced. In general an area at least 500 feet wide and 1,000 feet long will be evacuated downwind
if volatile materials are spilled. (Consult the DOT Emergency Response Guide for isolation distances for
listed hazardous matenials.)

If an incident may threaten the health or safety of the surrounding community, the public will be
informed and possibly evacuated from the area. The on-site emergency coordinator will inform the proper
agencies in the event this is necessary. (Refer to Table 8.1)

"As called for in regulations developed under the Comprehensive Environmental Response
Compensation Liability Act of 1980 (Superfund), OHM's practice is to report a spill of a pound or more of
any hazardous material for which a reportable quantity has not been established and which is listed under the
Solid Waste Disposal Act, Clean Air Act, Clean Water Act, or TSCA. OHM also follows the same practice
for any substances not listed in the Acts noted above but which can be classified as a hazardous waste under
RCRA.

Clean up personnel will take the following measures:
»  Make sure all unnecessary persons are removed from the hazard area.
* Put on protective clothing and equipment.

» If a flammable material is involved, remove all ignition sources, and use spark and explosion
proof equipment for recovery of material.

* Remove all surrounding materials that could be especially reactive with materials in the waste.
Determine the major components inthe waste at the time of the spill.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8. 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation .
Services Corp.

8-9



=

NE

_'—_"j__—_= OHM Remediation
== Services Corp.

EMERGENCY RESPONSE

If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, etc. If this
is done, pump this material out into a temporary holding tank or drums as soon as possible.

Place all small quantities of recovered liquid wastes (55 gallons or less) and contaminated soil
into drums for incineration or removal to an approved disposal site.

Spray the spill area with foam, if available, if volatile emissions may occur.
Apply appropnate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged liquids.
For large spills, establish diking around leading edge of spill using booms, sand, clay or other

appropriate material. If possible, use diaphragm pump to transfer discharged liquid to drums or
holding tank.

8.6.3 Emergency Response Equipment

The following equipment will be staged in the support zone and throughout the site, as needed, to
provide for safety and first aid during emergency responses.

ABC-type fire extinguisher

First-aid kit, industrial size
Eyewash/safety shower

Emergency oxygen unit

Emergency signal horn

Self contained breathing apparatus (two)
Stretcher/backboard

In addition to the equipment listed above, OHM maintains direct reading instrumentation that may
be used in emergency situations to assess the degree of environmental hazard. This equipment will only be
used by the Site Safety Officer or other specially trained personnel. This equipment will be stored, charged
and ready for immediate use in evaluating hazardous chemical concentrations. The equipment will be located
at the OHM office trailer.

- “EQUIPMENT NAME. PLICATION
Portable H-NU Photoionization Meter Measures selected inorganic and organic chemical
: concentrations
MSA Oxygen and Combustible Gas Meter Measures oxygen and combustible gas levels
Draeger Detector Tubes Assorted detector tubes to measure specific chemical
concentrations
OHM Project 16586HS Allen Harbor Landfill - Davisville. Rhode Island February 8, 1995
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8.6.4 Personal Protective Equipment

A supply of two (minimum) SCBAs will be located in the support zone for use in emergency response
to hazardous matenials releases. They will be inspected at least monthly, according to OSHA requirements.
In addition, all emergency response personnel will have respirators available for use with cartridge selection
determined by the Site Safety Officer based on the results of direct reading instruments. Emergency response
personnel will also be provided with protective clothing as warranted by the nature of the hazardous material
and as directed by the Site Safety Officer. :

8.6.5 Emergency Spill Response Clean-Up Materials and Equipment

A sufficient supply of appropriate emergency response clean-up and personal protective equipment
will be inventoried and inspected, visually, on a weekly basis.

The materials listed below will be kept on site for spill control, depending on the types of hazardous
materials present on site. The majority of this material will be located in the support zone, in a supply trailer
or storage area. Small amounts will be placed on pallets and located in the active work areas.

» Sand or clay to solidify/absorb liquid spills.
The following equipment will be kept on site and dedicated for spill cleanup:

e Plastic shovels for recovering corrosive and flammable materials.

* Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers.
* Sorbent sheets (diapers) for absorbing liquid spills.

» Overpack drums for containerizing leaking drums.

* 55-gallon open-top drums for containerization of waste materials.

*NOTE: All contaminated soils, absorbent materials, solvents and other materials resulting from the
clean-up of spilled or discharged substances shall be properly stored, labelled, and disposed
of off-site.

8.7 EMERGENCY CONTINGENCY PLAN

This section of the ERCP details the contingency measures OHM will take to prepare for and respond
to fires, explosions, spills and releases of hazardous materials, hazardous weather, and medical emergencies.

8.8 MEDICAL EMERGENCY CONTINGENCY MEASURES

The procedures listed below will be used to respond to medical emergencies. The SSO will contact
the local hospital and inform them of the site hazards and potential emergency situations. A minimum of two
First-Aid/CPR trained personnel will be maintained on site.

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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8.8.1 Response

The nearest workers will immediately assist a person who shows signs of medical distress or who is
involved in an accident. The work crew supervisor will be summoned.

The work crew supervisor will immediately make radio contact with the on-site emergency
coordinator to alert him of a medical emergency situation. The supervisor will advise the following
information:

¢ Location of the victim at the work site

» Nature of the emergency

»  Whether the victim is conscious

Specific conditions contributing to the emergency, if known

The Emergency Coordinator will notify the Site Safety Officer. The following actions will then be
taken depending on the severity of the incident:

+ Life-Threatening Incident--If an apparent life-threatening condition exists, the crew supervisor
will inform the emergency coordinator by radio, and the local Emergency Response Services
(EMS) will be immediately called. An on-site person will be appointed who will meet the EMS
and have him/her quickly taken to the victim. Any injury within the EZ will be evacuated by
OHM personnel to a clean area for treatment by (EMS) personnel. No one will be able to enter
the EZ without showing proof of training, medical surveillance and site orientation.

* Non Life-Threatening Incident--If it is determined that no threat to life is present, the Site Safety
Officer will direct the injured person through decontamination procedures (see below) appropriate
to the nature of the illness or accident. Appropriate first aid or medical attention will then be
administered.

*NOTE: The area surrounding an accident site must not be disturbed until the scene has been cleared
by the Site Safety Officer.

Any personnel requiring emergency medical attention will be evacuated from exclusion and
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise
aggravate the injury. Personnel will not enter the area to attempt a rescue if their own lives would be
threatened. The decision whether or not to decontaminate a victim prior to evacuation is based on the type
and severity of the illness or injury and the nature of the contaminant. For some emergency victims,
immediate decontamination may be an essential part of life-saving first aid. For others, decontamination may
aggravate the injury or delay life-saving first aid. Decontamination will be performed if it does not interfere
with essential treatment.

If decontamination can be performed, observe the following procedures:

»  Wash external clothing and cut it away.
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If decontamination cannot be performed, observe the following procedures:
e Wrap the victim in blankets or plastic to reduce contamination of other personnel.

o Alert emergency and off-site medical personnel to potential contamination, instruct them about
specific decontamination procedures.

Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, with
the affected person.

All injuries, no matter how small, will be reported to the SSO or the Site Supervisor. An
accident/injury/iliness report will be completely and properly filled out and submitted to the Regional Health
and Safety Director/Project CIH, in accordance with OHM's reporting procedures.

A list of emergency telephone numbers is given in Table 8.1.
8.8.2 Notification
The following personnel/agencies will be notified in the event of a medical emergency:
» Local Fire Department or EMS
¢ On-site Emergency Coordinator

«  Workers in the affected areas
e Client Representative

8.8.3 Directions To Hospital

Written directions to the hospital and a map will be posted in all trailers in the staging area. Directions
to the hospital are as follows:

8.9 FIRE CONTINGENCY MEASURES

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if there is any
doubt that a fire can be quickly contained and extinguished, personnel will notify the emergency coordinator
by radio and vacate the structure or area. The emergency coordinator will immediately notify the local Fire
Department.

The following procedures will be used to prevent the possibility of fires and resulting injuries:

»  Sources of ignition will be kept away from where flammable materials are handled or stored.

o The air will be monitored for explosivity before and during hot work and peniodically where
flammable materials are present. Hot work permits will be required for all such work.

» “Nosmoking” signs will be conspicuously posted in areas where flammable materials are present.
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the foreman will give instruction on egress procedures
posted in work areas and exit points clearly marked.

OHM Remediation
ervices Corp.
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Fire extinguishers will be placed in all areas where a fire hazard may exist.

Before workers begin operations in an area
eir supervisor who will then contact the Emergency
dinator will activate the emergency air horns and

and assembly points. Egress routes will be

89.1
The following procedures will be used in the event of a fire:
kers (buddy system) who join each other
ogether throughout the emergency. Workers
r, the emergency coordinator will be notified.

Response
Anyone who sees a fire will notify th
Coordinator by radio. The emergency coor

contact the local Fire Department.

When the emergency siren sounds, workers will disconnect electrical equipmen

possible) and proceed to the nearest fire exit.

Work crews will be comprised of pairs of wor
immediately after hearing the fire alarm and remain t
will assemble at a predetermined rally point for a head count.
d or continued when the following hazardous weather conditions are

When a small fire has been extinguished by a worke
810 HAZARDOUS WEATHER CONTINGENCY MEASURES
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present:
» Lightning
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» High Winds
8.10.1 Response
. Excavation/soil stock piles will be covered with plastic liner.
«  All equipment will be shut down and secured to prevent damage.

« Personnel will be moved to safe refuge, initially crew trailers.

determine when it is necessary to evacuate personnel to off-site locations and will coordinate
efforts with fire, police and other agencies.
February 8, 1995
ission of OHM Remediation

d to be used or released to others only with explicit written perm
8-14

Allen Harbor Landfill - Davisville. Rhode Island

OHM Project 16586HS
Information herein is proprietary and confidential an

Services Corp.




OHM Remedialion
Services Corp.

= EMERGENCY RESPONSE

/ 'I'lr

8.10.2 Notification

The emergency coordinator will be responsible for assessing hazardous weather conditions and
notifying personnel of specific contingency measures. Notifications will include:

«  OHM employees and subcontractors
» Client Representative
e Local Civil Defense Organization

8.11 SPILL/RELEASE CONTINGENCY MEASURES

In the event of release or spill of a hazardous material the following measures will be taken:
8.11.1 Response

Any person observing a spill or release will act to remove and/or protect injured/contaminated persons
from any life-threatening situation. First aid and/or decontamination procedures will be implemented as
appropriate.

First aid will be administered to injured/contaminated personnel. Unsuspecting persons/vehicles will
be warned of the hazard. All personnel will act to prevent any unsuspecting persons from coming in contact
with spilled materials by alerting other nearby persons. Attempt to stop the spill at the source, if possible.
Without taking unnecessary risks, personnel will attempt to stop the spill at the source. This may involve
activities such as uprighting a drum, closing a valve or temporarily sealing a hole with a plug.

Utilizing radio communications, the emergency coordinator will be notified of the spill/release,
including information on material spilled, quantity, personnel injuries and immediate life threatening hazards.
Air monitoring will be implemented by the emergency coordinator and SSO to determine the potential impact
on the surrounding community. Notification procedures will be followed to inform on-site personnel and off-
site agencies. The emergency coordinator will make a rapid assessment of the spill/release and direct
confinement, containment and control measures. Depending upon the nature of the spill, measures may
include:

« construction of a temporary containment berm utilizing on-site clay absorbent earth
» digging a sump, installing a polyethylene liner and

« diverting the spill material into the sump placing drums under the leak to collect the spilling
material before it flows over the ground

« transferring the material from its original container to another container

The emergency coordinator will notify the LANTDIV ROICC, Ens. Price-Thurlow of the spill and
steps taken to institute clean-up. Emergency response personnel will clean-up all spills following the spill
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clean-up plan developed by the emergency coordinator. Supplies necessary to clean up a spill will be
immediately available on-site. Such items may include, but are not limited to:

+ Shovel, rake

¢ Clay absorbent

¢ Polyethylene liner

¢ Personal safety equipment

e Steel drums

e Pumps and miscellaneous hand tools

The major supply of material and equipment will be located in the Support Zone. Smaller supplies
will kept at active work locations. The emergency coordinator will inspect the spill site to determine that the
spill has been cleaned up to the satisfaction of the ROICC. If necessary, soil, water or air samples may be
taken and analyzed to demonstrate the effectiveness of the spill clean-up effort. The emergency coordinator
will determine the cause of the spill and determine remedial steps to ensure that recurrence is prevented. The
emergency coordinator will review the cause with the ROICC and obtain his concurrence with the remedial
action plan.
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9.0 TRAINING REQUIREMENTS |

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour training
class and pass a written examination. This training covers all forms of personal protective equipment,
toxicological effects of various chemicals,hazard communication, bloodborne pathogens, handling of
unknown tanks and drums confined-space entry procedures, and electrical safety. This course is in full
compliance with OSHA requirements in 29 CFR 1910.120. In addition, all employees receive annual 8-hour
refresher training and three day on-site training under a trained experienced supervisor. Supervisory personnel
receive an additional 8-hour training in handling hazardous waste operations.

All personnel entering the exclusion zone will be trained in the provisions of this site safety plan and
be required to sign the Site Safety Plan Acknowledgment in Appendix A.

Site-specific training for the Allen Harbor Landfill, which will include potential site contaminants,
site physical and environmental hazards, emergency response and evacuation procedures, and emergency
telephone numbers will be held at the site location by the SS and SSO before any site work activities begin.
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10.0 MEDICAL SURVEILLANCE PROGRAM

All OHM personnel participate in a medical and health monitoring program. This program is initiated
when the employee starts work with a complete physical and medical history and is continued on a regular
basis. A listing of OHM's worker medical profile is shown below. This program was developed in
conjunction with a consultant toxicologist and OHM's occupational health physician. Other medical
consultants are retained when additional expertise is required.

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 1910.120
(M.

Item o

Medical History

>

Work History

Visual Acuity and Tonometry

Pulmonary Function Tests

Physical Examination

Audiometrv Tests

Chest X-Ray

Complete Blood Counts

Blood Chem. (SSAC-23 or equivalent)

Urinalysis

PR T R T = = ST T Pl o

Dermatology Examination

~
><><><><><><><><><><><><§«

Electrocardiogram/Stress Test X (based

on age)

10.1 EXAMINATION SCHEDULE

Employees are examined initially upon start of employment, annually thereafter, and may be
examined upon termination of employment. Unscheduled medical examinations are conducted:
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. At employee request after known or suspected exposure to toxic or hazardous materials
At the discretion of the client, the CIH, SSO, or OHM occupational physician after known
or suspected exposure to toxic or hazardous materials

At the discretion of the OHM occupational physician

All nonscheduled medical examinations will include, as a minimum, all items specified above for
periodic surveillance examination, with the exception of the chest X-ray, which will be conducted at the

discretion of the occupational physician performing the examination.

February 8, 1995
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HEALTH-AND-SAFETY PLAN CERTIFICATION

By signing this document, I am stating that I have read and understand the site health-and-safety plan for OHM
Remediation Services Corp. personnel and visitors entering the Allen Harbor Landfill site.

' REPRESENTING
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APPENDIX B
OHM HAZARD COMMUNICATION PROGRAM

1. BIECTIVE

A Hazard Communication (Employee Right-To-Know) Program will be instituted at all OHM

Remediation Services Corp. (OHM) facilities and job-sites. A copy of the written Hazard

Communication Program contained in this procedure will be present at all OHM job-sites, shops, and

facilities.

2. PURPOSE

The purpose of Hazard Communication (Employee Right-to-Know) is to ensure that the hazards of

all chemicals located at field project sites, shops, and facilities are transmitted (communicated),

according to 29 CFR 1910.1200 and 29 CFR 1926.59 to all OHM personnel and OHM
subcontractors.
3. GENERAL REQUIREMENTS

3.1 It is the responsibility of site supervisors, shop supervisors, and facilities managers to ensure
that the Hazard Communication Program for the area under their supervision is updated as
necessary.

32 Container Labeling--OHM personnel will ensure that all drums and containers are labeled
according to contents. These drums and containers will include those from manufacturers
and those produced by on site operations. All incoming and outgoing labels shall be checked
for identity, hazard warning, and name and address of responsible party.

33 Material Safety Data Sheets (MSDSs)--There will be an MSDS located on site for each
hazardous chemical known to exist or which is being used on site. All MSDSs will be
located in the site health and safety plan which can be found in the office trailer. MSDS's
for products in use may be stored in a separate binder.

34 Employee Information and Training--Training employees on chemical hazards is
accomplished through an ongoing corporate and regional training program. Additionally,
chemical hazards will be communicated to employees through daily safety meetings held at
OHM field projects and by an initial site orientation program.

35 OHM employees will be instructed on the following:

*  Chemicals and their hazards in the work area
*  How to prevent exposure to these hazardous chemicals
*  What the company has done to prevent workers' exposure to these chemicals
»  Procedures to follow if they are exposed to these chemicals
*  How toread and interpret labels and MSDSs for hazardous substances
*  Emergency spill procedures

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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»  Proper storage and labeling

3.6 Before any new hazardous chemical is introduced on site, each employee will be given
information in the same manner as during the initial safety class. The site supervisor will be
responsible for seeing that the MSDS on the new chemical is available. During the mandatory
morming safety briefing, information on each new chemical will be presented.

Should any new chemical be brought on site, the appropriate MSDSs will be added and
reviewed with the employees.
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1. NERAL

The following written Hazard Communication Program has been established for OHM Remediation

Services Corp. (OHM). The purpose of this program is to transmit information to the workers about

the chemical hazards in the work place using various media. The transmittal of information will be

accomplished by means of a comprehensive Hazard Communication Program, which will include

container labeling and other forms of warning, material safety data sheets (MSDSs), and employee
- training in accordance with 29 CFR 1910.1200 and 29 CFR 1926.59.

Upon mobilization at the job site the Hazard Communication Program will be reviewed with all
employees. Upon reading the Hazard Communication Program employees will be asked to sign the
"Worker Hazard Communication Acknowledgment Form". The Hazard Communication Program will
also be reviewed with new employees and visitors as they arrive on site. These persons will also be
asked to sign the acknowledgment form. The Hazard Communication Program shall be available for
review by anyone on site any time during normal work hours. OHM will accomplish the hazard
communication requirements through formal safety training, departmental safety meetings, and job-site
safety meetings.

The Health and Safety Department shall update the Hazard Communication Program when personnel
responsibilities change, a new non-routine task is introduced, or an extremely hazardous material needs
particular attention. This new program will then be distributed throughout the company.

2. RESPONSIBILITIES

Overall responsibility for compliance with the Hazard Communication Program rests with officers,
managers, and supervisors of OHM. A brief outline of responsibilities for those persons directly
involved with the program will follow. These responsibilities are not all inclusive, but are designed to
give guidance in initial and long-term program development. Since each area is different, these respons-
ibilities may vary.

This program is intended to cover those employees who are directly involved with the handling of
hazardous chemicals or supervision of activities that involve the use of hazardous chemicals.

2.1 Health and Safety Department Responsibilities

* Review operations with site supervisors to determine what tasks require hazard communication
training.

Advise supervisory people as to which materials may need to be considered hazardous initially and
eventually to ensure that hazard task determination is being done according to the written policy.

*  Follow up through safety meetings and safety audits to ensure that supervisors are carrying out pre-
scribed company policy.

*  Notify supervisors immediately of any operating changes affecting the hazardous chemicals being
used.
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Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

B-3



4

OHM Remediation ’ APPENDIX B

N\= Senrvices Corp. OHM HAZARD COMMUNICATION PROGRAM

22

23

24

Periodically audit the Hazard Communication Program's progress using the Hazard Communication
Program audit sheet found at the end of this procedure.

Training Department Responsibilities

Ensure that up-to-date records are maintained on training of all employees required to handle haz-
ardous chemicals. The supervisor should keep copies of these records and should also send copies
of the initial training to the corporate training secretary for the training file.

Educate personnel upon initial 40-hour OSHA training to the requirements of the Hazard
Communication Standard.

Site Supervisors' Responsibilities

Identify jobs requiring the use of hazardous chemicals and provide a list of those jobs and chemicals
to the health and safety department.

Provide the training required by the Hazard Communication Standard and document training of
employees in the safe handling of hazardous chemicals.

Ensure inspection of engineering controls and personal protective equipment before each use. The
health and safety department shall help determine a suitable inspection plan for each application as
needed.

Make daily surveys of the work area to ensure that safe practices are being followed. Advise
employees of and document unsafe work practices on the first occasion and consider further unsafe
work practices as disciplinary violations. Use documentation as topics of safety meetings.

Ensure required labeling practices are being followed. Labels should be affixed to the container
when it arrives. If the contents are transferred to another container, then all label information
(manufacturer, manufacturer's telephone number, product name, target organ(s) and product
number) must also be affixed to the new container, so that all containers of the material, regardless
of size, are labeled. Contact the health and safety department for proper labels.

Enforce all applicable safety and health standards through periodic documented audits.

Before ordering a material, determine if a MSDS exists on file. Request a MSDS from the
manufacturer for all new products.

Contact the health and safety department upon receiving new MSDSs to ensure that they have a
copy. If they do not, then the site suparvisor shall forward a copy to them.

Employee Responsibilities

Read and understand entire Hazard Communication Program.
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Obey established safety rules and regulations.

Use all safety procedures and personal protective equipment as required by company procedures.
¢ Notify supervisor of the following:

- Any symptoms$ or unusual effects that may be related to the use of hazardous chemicals.

- Any missing, incomplete, or unreadable labels on containers.

- Missing, damaged, or malfunctioning safety equipment.

» Use approved labels on containers; do not remove labels (labels are available from the health and
safety department).

» Use only approved containers for hazardous chemicals. (Is chemical and container compatible and
appropriate?)

* Know where emergency equipment and first-aid supplies are located.

* Know location of MSDSs. These will be located in the break/decon area and the job-site office
trailer.

* Know what you are expected to do in case of an emergency. Before the commencement of any
task, emergency considerations shall be made.

2.5 Shipping/Receiving Personnel Responsibilities
»  The Project Control Technician (PCT) or other persons assigned by the site supervisor shall ensure
MSDSs are received with initial shipment of a hazardous chemical; if not, contact purchasing to
request the appropriate MSDS and also call the health and safety department to determine if there
is a MSDS available until the requested MSDS arrives.
» Ensure labels with required information are affixed to all containers.

¢  Store hazardous materials in designated locations.

»  Use proper personal protective equipment when handling hazardous chemicals.

Report damaged containers or spills to the site supervisor and the site safety officer immediately.
3. HAZARD DETERMINATION

OHM will rely on MSDSs from chemical suppliers and manufacturers to meet hazard determination
requirements. Other relevant data from laboratory analyses, chemical reference materials, and chemical
manufacturers’ written evaluation procedures will be utilized when warranted. No other method shall
be used to determine a chemicals' hazards unless approved by the health and safety department.
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4. LABELING

The site supervisor will be responsible for seeing that all containers arriving at OHM job sites are

properly and clearly labeled. Site supervisors shall also check all labels for chemical identity and

appropriate hazard warnings. If the hazardous chemical is regulated by OSHA in a substance specific

health standard (29 CFR 1910), the site supervisor shall ensure that the labels or other forms of waming

used are in accordance with the requirements of that standard. Any container that is not labeled shall
" be immediately labeled after initial discovery with the required information.

The site supervisor, general foreman, or foreman shall be responsible for seeing that all portable
containers used in their work area are properly labeled with chemical identity and hazard wamning.
(Refer to MSDS for required labeling information.)

The site supervisor, general foreman, or foreman shall also ensure that labels on hazardous chemical
containers are not removed or defaced unless the container is immediately marked with the required
information and that all labels are legible in English and prominently displayed on the container or
readily available in the work area throughout each shift.

If any container is found and the contents cannot be identified, the site supervisor shall be contacted
immediately. When proper identification is made, a label shall be affixed to the container immediately.
If it is discovered that no MSDS is available, the manufacturer and the health and safety department
shall be contacted to assist in locating the proper MSDS. If there is no means of identifying the material
in the container, the container shall be taken out of service, away from all personnel until it can be tested
by the health and safety department or laboratory personnel. The site supervisor shall communicate
their findings or awareness of such containers to all personnel working in the area and to the regional
health and safety manager.

5. MATERIAL SAFETY DATA SHEETS (MSDS)

The site supervisor at OHM job sites will be responsible for maintaining a current MSDS relevant to
the hazardous chemicals used on their job sites. The health and safety department will be responsible
for compiling the initial MSDS file for the job site and aiding all job sites with the completion and
maintenance of their respective MSDS files.

All MSDSs shall be readily available for review by all employees during each work shift. Each job site
will designate a clearly marked "Employee Right-to-Know" station where employees can immediately
obtain a MSDS and the required information in an emergency. MSDSs shall also be made available,
upon request, to designated OHM representatives, other employer's employees, and to any OSHA
inspector in accordance with the requirements of 29 CFR 1910.1200(e).

Although manufacturers are required to provide employers with MSDSs on an initial chemical
shipment, OHM purchasing agents (and site supervisors purchasing their own material) shall request
MSDSs and updates to MSDSs on all purchase orders. Site supervisors that are without proper MSDSs
shall be responsible for requesting this information from chemical manufacturers. The site supervisor

shall maintain a file of follow-up letters for all hazardous chemical shipments they receive without
MSDSs.
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6. MPLOYEE INFORMATI ND INING

It is the responsibility of the supervisor in charge of each employee to ensure that the employee is
properly trained. Training employees on chemical hazards and chemical handling is accomplished at
the time of initial employment at OHM, whenever a new chemical (or physical) hazard is introduced
into the work area, and through ongoing formal and informal training programs. Additionally, chemical
hazards are communicated to employees through weekly and morning, job- site safety meetings, which

" shall be documented according to topic, major points discussed, and names of those attending
(attendance is mandatory). Records of all formal training conducted at OHM are coordinated and
maintained by the Training Department secretary.

At a minimum, OHM will inform employees on the following:

e The requirements of 29 CFR 1910.1200--Hazard Communication--Evaluating the potential hazards
of chemicals and communicating information concerning hazards and appropriate protective mea-
sures to employees. OHM shall accomplish employee training in several different ways including,
but not limited, to 40-hour OSHA Hazardous Waste Worker Training (29 CFR 1910.120), shop
safety meetings, job-site safety meetings, Health and Safety Department safety meetings, and formal
and informal training about specific chemical hazards.

e The location and availability of the written Hazard Communication Program, list of hazardous
chemicals, and MSDSs will be periodically posted on the employee bulletin boards providing the
location of the above material.

e Any operations in their work area where hazardous chemicals are present.

* How to work safety with chemicals present in the workplace and minimize potential exposure.

Employee training shall include the following:

» Methods and observations that may be used to detect the presence or release of a hazardous
chemical in the work area (monitoring instruments, visual appearance or odor, and acute and
chronic health effects).

e The physical, chemical, and health hazards of the chemicals in the work area.

» The methods of preventing exposure to hazardous chemicals including the measures OHM has
taken to protect the employees.

* Procedures to follow if OHM employees are exposed to hazardous chemicals (location of the
nearest phone, emergency eyewash, and shower will be included). These discussions shall include
proper operating procedures for all emergency equipment.

e The details of the OHM written Hazard Communication Program, including an explanation of the
labeling system and the MSDSs, and how employees can obtain and use the appropriate hazard
information.
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« Standard operating procedures within each respective shop. OHM company policy determines what
is considered standard operating procedures.

*  Procedures for workers involved in non-routine tasks.

Each site supervisor shall ensure that the above training is emphasized to OHM employees. The health
and safety department will ensure that each job site is properly informing and training all employees
- through group meetings and individual discussions. Whenever a new hazardous chemical is placed into
use, the site supervisor shall inform the employees of the hazards said chemical may pose. The site
supervisor shall also be responsible for obtaining and making available a MSDS for the new chemical.

7. HAZARDOUS NON-ROUTINE TASKS

_ Occasionally, employees at OHM are required to perform tasks which are considered to be non-routine.
All tasks OHM considers non-routine shall be carefully discussed among the supervisor and those
performing the task. This safety briefing shall include all possible hazards an employee may encounter
while completing the task, including:

* Hazard recognition

* Chemicals involved and their hazardous properties

» Physical hazards

» Methods of avoiding hazards (monitoring instruments, proper personal protective equipment, etc.)

The following is a list of some of the non-routine tasks which may occur at OHM job sites. These tasks
are all covered in detail in various OHM standard operating Procedures.

7.1 Confined Space Entry

7.2 Excavation, Trenching, and Shoring

7.3 Decontamination of Equipment

7.4 Laboratory Spills

7.5 High-Pressure Washer (Laser) Operation
7.6 Line Entry Procedure

7.7 Hot Work

8. INFORMING CONTRACTORS

It shall be the responsibility of the OHM site supervisor to provide subcontractors with the following
information:

* Hazardous chemicals to which they may be exposed while performing a task including the
following:

- Chemical properties
- Physical properties
- Acute/Chronic health effects

OHM Project 16586HS Allen Harbor Landfill - Davisville, Rhode Island February 8, 1995
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* Location of "Employee Right-to Know" station which includes the following:

- MSDS for work area
- Hazard Communication Program
- Other relevant safety material such as Project Health and Safety Plan (HASP)

¢ Precautionary measures to be taken to protect employees from chemical and physical hazards.

*  Location of nearest emergency equipment (fire extinguisher, eyewash, shower, phone, first-aid kit,
etc.)

*  Procedures to follow in the event of employee exposure.

*  Steps OHM has taken to reduce the risk of exposure to physical and chemical hazards including the
following:

- Safety meetings

- Hazard Communication Program

- Proper storage and labeling of hazardous chemicals
- Health and safety department shop audits

* The methods used to label all hazardous chemicals.
* Emergency evacuation signals and evacuation rally locations.

The health and safety department shall offer assistance in providing the above information to
subcontractors working at OHM job sites. On initial visit by a subcontractor to OHM job sites, a
“Contractor Right-to-Know" release form shall be completed. This form will state that the above
information has been communicated to the perspective contractor.

Conversely, the site supervisor shall obtain the above information from subcontractors for hazardous
materials they have brought to our projects. -

8.1 Contractor Right-to-Know Acknowledgment

By signing this sheet, the signee is stating that an OHM employee or representative has briefed said
signee on the essentials of OHM's Hazard Communication Program, including hazardous chemical(s)
to which one may be exposed, location of program and MSDS, precautionary measures taken to protect
contractors from chemical and physical hazards, location of nearest emergency equipment, procedures
to follow in the event of employer's employee chemical exposure, and method used to label all
hazardous chemicals.
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Name Date Company

10.  LIST OF HAZARDOUS CHEMICALS

The following is a list of hazardous chemicals used on this OHM job site. Further information on each

hazardous chemical listed below can be found in the MSDS which are included in the site specific
health and safety plan.

*  Typical OHM Job-Site Hazardous Chemical Inventory List

Available
On Site Chemicals

‘Acetone

Acetylene

Activated Charcoal, Powder

Alum (Aluminum Sulfate)

Anti-fog Bausch & Lomb

Argon/Methan (95%/5%)
- Brake Fluid

Calcium Hydroxide (Hydrated Lime)

Calibration Check Gas

Carbon

Caustic Soda (Sodium Hydroxide)

Citrikleen

Coal Fly Ash

Compressed Air

Diatomaceous Earth

Diesel Fuel

Dry Ice (Solid Carbon Dioxide)

Ethylene Glycol

Ferric Chloride

—
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Freon

Gear Grease - Delta
Helium

Hexane

Hydraulic Fluid
Hydrochloric Acid
Hydrogen

Isobutylene

Kiln Dust

Methanol

Nitrogen

Nitrous Oxide

Oxygen

Penetone

Pentane

Polymers (Flocculants)
Premium Unleaded Gasoline
PVC Solvent Cleaner
PVC Cement

Regular Leaded Gasoline
Starting Fluid

Stoddard Solvent
Sulfuric Acid

10W-40 Motor Oil - Shell
Tube Grease - Kendall

TU Type 555 Thread Sealing Compound

2-Cycle Oil - Wolf's Head

» Site-Specific Hazardous Chemical Inventory

OHM Project 16586HS

Allen Harbor Landfil} - Davisville, Rhode Island

February 8, 1995
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Material Safety Data Sheet No. 316
From Genium's Reference Collection @ BENZENE

Genium Publishing Corporation ol
1145 Catalyn Street : %Rew;.l%? D) ber 1978
Schenectady, NY 12303-1836 USA ssued: INOvember
(518) 377-8855 Genium puBLISHING corp. | Revised: Aprll 1988
SECTION 1. MATERIAL IDENTIFICATION 25
Material Name: BENZENE Q
Description (Origin/Uses): Used in the manufacture of medicinal chemicals, dycs, linoleum, airplane dopes, , %0
varnishes; and lacquers; and as a solvent for waxes, resins, and oils.
HMIS
Other Designations: Benzol, Phene; Phenylhydride; CH NIOSH RTECS No. CY1400000; H 2
CAS No. 007143-2
F 3 R 1
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek R ? I 4
Buyers’ Guide (Genium ref. 73) for a list of suppliers. ' PPG s 2
*See sect. 8 K 4
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Benzene, CAS No. 0071-43-2 Ca 100 ’ OSHA PEL

8-Hr TWA: 1 ppm
15-Min Ceiling: 5 ppm
Action Level: 0.5 ppm

ACGIH TLV, 1987-88
TLV-TWA: 10 ppm, 30 mg/m*

Toxicity Data*
Human, Inhalation, LC,_: 2000 ppmv5 Min
Human, Oral, TD: 130 mg/kg
Human, Inhalation, TC_: 210 ppm

*See NIOSH, RTECS, for additional data with references to irritative, mutagenic,
tumorigenic, and reproductive effects.

SECTION 3. PHYSICAL DATA

Boiling Point: 176°F (80°C) Water Solubility (%): Slight
Melting Point: 42°F (5.5°C) % Volatile by Volume: 100
Vapor Pressure: 75 Torrs at 68°F (20°C) - Molecular Weight: 78 Grams/Mole .
Vapor Density (Air = 1): >1 Specific Gravity (H,0 = 1): 0.837865 at 68°F (20°C

Appearance and Odor: A colorless liquid; characteristic aromatic odor.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
12°F(-11.1°'C) CC 928°F (498°C) % by Volume 1.3% 7.1%

Extinguishing Media: Use dry chemical, foam, or carbon dioxide to put out benzene {ires. Water may be ineffcctive as an extinguishing
agent because il can scatler and spread the fire. Use water to cool firc-exposed containers, flush spilis away from exposures, disperse benzene
vapor, and proicct personnel attempting 1o stop an unignited benzene leak.

Unusual Fire or Explosion Hazards: Benzene vapor is heavier than air and can collect in low-lying areas such as sumps or wells.
Eliminale all sources of ignition there 1o prevent a dangerous flashback to the original liquid benzene. Danger: Explosive and flammable
benzene vapor-air mixtures can easily form at room temperature; always use this material in a way that minimizes dispersion of its vapor into
general work areas.

Special Fire-fighting Procedures: Weara self-contained breathing apparatus (SCBA) with a full facepicce operated in the pressure-
demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA

Benzene is stable in closed containers during routine operations. It does not undergo hazardous polymerization.

Chemical Incompatibllities: Hazardous chemical reactions involving benzene and the following materials are reported in Genium
reference B4: bromine pentafluoride, chiorine, chiorine trifivoride, chromic anhydride, nitryl perchlorate, oxygen, ozone, perchlorates,
perchloryl fluoride and aluminum chloride, permanganates and sulfuric acid, potassium peroxide, silver perchlorate, and sodium peroxide.

Conditions to Avoid: Avoid all exposure to sources of ignition and to incompatible chemicals.

Hazardous Products of Decomposition: Toxic gases like carbon monoxidc (CO) may be produced during benzene fires.

Copyright © 1988 Genium Publishing Corporstion.

Anv rrenmereial e ar rerraduction without the publisher’s ission i p




No.316 BENZENE  4/88

SECTION 6. HEALTH HAZARD INFORMATION

Benzene is listed as a suspected human carcinogen by the ACGIH.

Summary of Risks: Prolonged skin contact with benzene or excessive inhalation of its vapor may cause headache, weakness, loss of
appetite, and lassitude. Continued exposure can cause collapse, bronchitis, and pneumonia. The most important health hazards are cancer
(leukemia), bone marrow effects, and injuries to the blood-forming tissue from chronic low-level exposure. .

Medical Conditions Aggravated by Long-Term Exposure: Ailments of the heart, lungs, liver, kidneys, blood, and central
nervous systern (CNS) may be worsened by exposure. Administer preplacement and periodic medical exams emphasizing these organs’
functions and reassign workers who test positive. Target Organs: Blood, CNS, bone marrow, eycs, and upper respiratory tract
(URT). Primary Entry: Skin contact, inhalation. ~ Acute Effects: Dizziness, mental dullncss, nausea, headache, fatigue, and
giddiness. Chronic Effects: Possible cancer (lcukemia).

FIRST AID

Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes.
Skin: Immediately wash the affected area with soap and water.

Inhalation: Remove the exposcd person 1o fresh air; restore and/or support his or her breathing as needed.

Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting because of the
possibility of aspiration.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all sources of ignition immediately. Cleanup personnel need
protection against contact with and inhalation of vapor (see sect. 8). Contain large spills and collect waste or absorb it with an incrt matenial
such as sand, earth, or vermiculitc. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep
waste out of sewers, watersheds, and waterways.

Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal, state, and
local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U019

CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg)

SECTION 8. SPECIAL PROTECTION INFORMATION .

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow the
eye- and face-protection guidelines in 29 CFR 1910.133. Respirator: Wear a NIOSH-approved respirator per the NJOSH Pocket Guide
to Chemical Hazards for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in
29 CFR 1910.134. For emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece
operated in the pressure-demand or positive-pressurc mode. Warning: Air-purifying respirators will not protect workers in oxygen-
deficient atmospheres. Other: Wear impervious gloves; boots, aprons, gauntlets, etc., to prevent any possibility of skin contact with this
suspected human carcinogen. Ventilation: Install and operate general and local ventilation systems powerful enough to maintain
airborne levels of benzene below the OSHA PEL standard cited in section 2.

Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas. Contaminated
Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do not wear contact
lenses in any work arca. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipmert. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your clothing
and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in
any work area. Do not inhale benzene vapor!

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store benzene in a cool, dry, well-ventilated area away from sources of ignition and incompatible chemicals.
Special Handling/Storage: Protect containers from physical damage. Electrically ground and bond all metal containers used in
shipping or transferring operations. Follow all parts of 29 CFR 1910.1028.

Engineering Controls: All engineering systems (production, transportation, etc.) must be of maximum explosion-proof design (non-
sparking, electrically giounded and bonded, etc.)

Comments: If possible, substitute less toxic solvents for benzene; use this material with extreme caution and only if it is absolutely
esscntial.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Benzene DOT Label: Flammable Liquid IMO Label: Flammable Liquid
DOT Class: Flammable Liquid DOT ID No. UNI1114 IMO Class: 3.2
References: 1,2, 12, 73, 84-94, 100, 103. C——
Judgments as to the suitability of information herein for purchaser’s purposes are
necessarily purchaser's responsibility. Thercfore, although reasonable care has Prepaned by P Igoe’ BS
been taken in the preparation of such information, Genium Publishing Corp. . : LR :
extends 80 warranties, makes no representations and assumes no responsibility Industtrial Hyglene Review: DJ Wilson, CH
as 1o the accuracy or suitability of such information for application to . I .
purchaser’s intended purposes ot for consequences of its use. 17 Medical Review: MJ Hardies, MD

Copyright € 1988 Genium Publishing Corporation.
Agy ial use or reproduction without the publisher's permission is pr
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MATERIAL SAFETY DATA SHEET CARBON TETRACHLORIDE
GENIUM PUBLISHING CORPORATION @
1145 CATALYN STREET Revision A

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 GENIUMPUBLISHING CORP. | Date  December 1980

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: CARBON TETRACHLORIDE

OTHER DESIGNATIONS: Tetrachlormethane, Perchlormethane, Methane Tetrachloride,
CCl,, GE Material DS5B50, CAS #000 056 235

MANUFACTURER: Available from several suppliers, including:
Linden Chemicals & Plastics

PO Drawer J, : 4) 843-1310
Moundsville, WV_26041 Phone: (314) 843-13
SECTION Il. INGREDIENTS AND HAZARDS X HAZARD DATA
Carbon Tetrachloride ca 100 |8-hr TWA 5 pgm (skin)
or 30 mg/m*
*ACGIH (1980 Intended Changes List). OSHA 8-hr TWA is Human, ora
10 ppm. NIOSH has proposed a 10-hr TWA of 2 ppm. LDlo 43 ng/kg
ACGIH and NIOSH recommend labeling as a suspected humarn -
. Human, inhalation
carcinogen.

LCLo 1000 ppm

(skin) notation indicates absorption through the skin TCLo 20 ppm (CNS)

can contribute significantly to overall exposure.

Hamsters and mice have
developed cancer on
long term feeding.

SECTION 111, PHYSICAL DATA

Boiling point at 1 atm, deg C -=-= 76.7 Specific gravity, 25/4 C --- 1.585
Vapor pressure @ 20 C, mm Hg =---- «ca 91 Melting point, deg C —=—==—- -23
Vapor density (Air=l) —===—==---= 5.3 Volatiles, % ca 100
Solubility in water @ 20 C, wt % - 0.08 Molecular weight ==--—-====- 153.8

Appearance & Odor: A clear, colorless liquid with a characteristic sweetish odor.
Odor recognition threshold (100% of test panel): 21.4 ppm in air when prepared from

CSp; 100 pgm in air when prepared from CH4. Odor may not be objectionable at acutely
toXic levels.

SECTION 1V. FIRE AND EXPLOSION DATA LOWER|uPPER
Flasn Point and Method Autoignition Temp. | Flammability Limits In Air

Extinguishing Media: It is monflammable. Use that which is appropriate for the sur-
rounding fire. Use water spray to cool fire-exposed containers.

When involved in a fire situation, this material will emit highly toxic and
irritating fumes and gases. Metals, such as aluminum and magnesium, can
react violently with carbon tetrachloride when hot or burning.

Firefighters must wear self-contained breathing apparatus and full protective
gear to fight fires involving this material.

5ECTION V. REACTIVITY DATA

This material is stable under normal conditions of handling and use. It does not
polymerize.

Thermal-oxidative decomposition will produce toxic, corrosive fumes, including
phosgene and hydrogen chloride. :

Violent reactions or explosions can occur with incompatible materials, such as barium,
lithium, sodium, and potassium metal, powdered aluminum, magnesium, dimethylformamide
(above 65 C), fluorine, etc. (See NFPA, "Manual of Hazardous Chemical Reactions™.)

Copyright ‘= 1984 Genium Publishing Corporation

Any commercial use without publish 's specific pernission is peohibited GEA’IUM PUBLISHING




NO. 410

SECTION VI. HEALTH HAZARD INFORMATION TLv 5 ppm (skin) (See Sect. II).

Carbon tetrachloride is ?ighly toxic and irritating by inhalation and ingestion (mean
lethal dose is 5-10 ml). It {s toxic by skin absorption. Excessive exposure may

result in CNS depression and/or gastrointestinal symptomsf It is irritating to skin

and eyes. Eye contact or systemic effects can produce visual disturbances (haze,
blind spots, narrowing of visual field, etc.). Skin contacts can cause defatting &

dermatitis.
Kidney & liver damage can occur from severe acute OT chronic exposure. It is a suspected

carcinogen in humans. FIRST AID: ) . .

Eve Contact: Flush eyes with running water Tor 15 minutes, including under the eyelid
Get medical help if irritation persists or when visual disturbances occur.

Skin Contact: Remove contaminated clothing promptly. Wash exposed skin with soap and
water. Get medical help for repeated or gross exposures.

Inhalation: Remove to fresh air. Restore and/or support breathing; have qualified

person administer oxygen if needed. Get medical help.
Ingestion: Contact physician for gastric lavage. (1f medical help and advice is not

readily available, give water to drink and induce vomiting.)
*Also cardic arrhythmias.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel when large spills occur. Evacuate area. Provided maximum ex-
haust ventilation. Clean-up personnel must use protection against contact and in-
halation (see Sect.VIII). Contain spill; pick up 1iquid for disposal. Small spills
and residues can be absorbed on paper, vermiculite, etc. and allowed to evaporate in
a hood. Prevent release of CCl, to surface water or sewers. Spills or discharges in

%é gours of 5000 1b or more (proposed RQ* is 1000 1b) must be reported to U.S. Govern-
nt.
DISPOSAL: Consider recovery and reuse, if feasible. Scrap may be burned in approved,

high temperature incinerator with scrubber or it may be disposed of as hazardous
T—_EgﬁéiféE7$ngggggdUEll QT FOOi as a spent degreasing solvent under RCRA). Follow
ocal regulations.
Reportable Quantity. : .

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation to meet TLV. Exhaust hoods need 100 lim
min. face velocity. Ventilate sumps and low lying areas. Use air-supplied or self-

contained respirators above TLV, with full face piece above 100 ppm.
PVA or neoprene gloves and protective clothing needed to prevent skin contact. Wear

safety goggles and/or face shield for eye protection.

An eyewash station and chemical safety shower should be readily accessible.

Provide preplacement and twice a year medical exams. Workers with obesity, diabetes,
alcoholism or pulmonary problems should have a physician's approval before working
with CCl;. Retain medical records for 30 years after termination of employment.

Provide training to those exposed to CCly in the workplace. Monitor vapor levels in
the workplace. . ’

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated, low fire-risk area.
Protect containers against physical damage. Keep away from sources of heat,
direct sunlight, and incompatible materials (see Sect. V). -Prevent exposure of
vapors to high temperature to prevent decomposition to toxic and corrosive gases and
vapors. No smoking in areas where vapors may be present. : .

Prevent contact with the skin or eyes. Avoid exposure to vapors. Use good personal

iene.
CCngtoxicity is markedly increased by the synergistic effects of alcohol. When pos-
sible, substitute a less hazardous solvent for CCli. DOT Classification = ORM-A

ATA SOURCE(S) CODE: 1-12,15,16,21-26,31,37,38, 4] T MIS :
APPROVALS: oo g,m'W
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DEL

M NAZARD ASSESSMENT CODE
Bos Haxrd Asssamusnt Handbook)

A-X-¥

12 NAS Humard Roting for Buth Water

11 BAZARD CLASSIFICATIONS
L1 Cote of Pedursl Reguintions:

Remmatie iquid

Commes Synewymn Uaad Coloriass Swest pisasent odor ¢ PBE MAZARDS
Acstyters diciioride &1  Fash Paint 37°F CC.
Fasamabie Limfts i Al: 9.7%-120%
i1, Scichiorosthylens Sinka in water. Flaswmable, Nlating vapor i (roduced. : ~e .wm
swre-1, Sachitrosthyens
foam, carton dkmide
44 Fre LxtWinguishing Agesis st ® bs
B T T e o o o
3 Cos ]
g n‘:;-oc Kesp pacose sway . -
IB0IA18 ANC rEMOve aChArQEd Matens: osgene el hydrogs
Nosty local health and podon agences. ahioride Anes may form i fres.
&8 Bufwvier In Firs Vapor s hasvier han oF
and may revel o ©
& souroe of ignition and flesh back.
POISONOUS GASES MAY BE PRODUCED IN FIRE. &7 lgnition Tems
Fashteck oo
Hposgind O;’ ":1.‘ f— 68 Ourning Aate: 2.6 mm/min
Fire £ QU with Ory CNeCAs, TORM OF CArtION CAaI0e. 6% Adinbetic Mame Tempershere: -~
Waler mgy be neflectve on fre Outa not svaliadie
€POsed CONMNENS wIth witer
Konthved)
CALL FOA MEDICAL AID 1. CMEMIXCAL REACTIVITY
VAPOR
v - o 79 Reactvity Wi Water: No rescion
inheled wil Cane (RTNess. UM, VOriing. 12 y with No
—ive NIV 10 RO W reacton

© UeaTWAG NS 10008, Qrve ArUHCAI reapw abon,
" oreslteng 3 OPhCUR. grve Drygen

Harriu § sealowed,
FSma. Owel anc victen 8 CONSCIOUS. Mve webm annk water

Exposure o mn

Eftect of low CONOANTRTONS ON SQUEDC B¢ B UNKNOoWN.
May De GRNQIrOUS I & Oriers waN FRakes.

Water

73 Sabiity Ourtng Tranapert Stabie

74 Newrslzing Agents for Ackds end
Caustiox: Not perinent

748 Polymerizations WMl nOt 00O UNde
ordinery conciions of shipment. The
EOCHON I8 NOt VIGOrOUR.

78 inhidRor of Polymertzstiors None used

7.7 Solw Retio (Resctant 1o
Producty Outa not sveladie

74 Resctivity Group: Deta not svalisble

Pollution |32 32,580 S vee riases
1L RESPORSE TO DISCHARGE 1 LABEL
(S0 Aesponse Methods Handbook) 23 Category: Fammabie kquid
Beus warmang-high fiermmabitty 23 Caes 3
Restnct ecoees
Evacusie sree

Shouxd be removed
Chemical #nd phymcal Testment

3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

L1 CO Competmity Cnss: Not hated 41 Physical 83w (se shipped Liquid
12 Fermus OCH = CHQ 42 Color: Coloriens

13 WO/UN Designation: 3.2/1150 43 Odor: Etheresl, sighOy ot plesaant,
24 0OT D Na: 1150 chiorotorm-e

35 CAS Megistry Mo 540-50-0

& WATER POLLUTION
8.1 Aquetic Toxicity: Data not svellable
42 Waterfow! Toxicity: Dats not evelsbie

83 Bwiogical Oxygen Demand (BODX
Osta not aveiladie

S NEALTH NATARDS

[ S t Rubder gioves. saiety gogoies. & eupply mash or sell-

contaned dreathing apOErELA.
[

C) CHUSSS NAUSSR. YOMAING, Weakness. TOMKr, SPIDRSYC
campe. centrw nervous depression. Contact with quid Causes iImitaton of syes and (on
projonged comact) skin. INQESton Causes Sight deCresmon 10 Geep NEYCONS.

63  Trestment of Exposure: INHALATION: remove from further exposure; If bregthing & dfiaft, gve
cxypen. f victm 8 not breathwng, give ardficiel respirstion, predensbly MOUth-O-MOUN. gve
cxygen whan bresthwg i reeumned. caX a physicien. EYES: flush with weter kx t isest 15 min.
SKIN. wash wel with 80ep and water. INGESTION: gve gastric lavage and catharice.

Threshoild Limit Yatus: 200 ppm

Short Term Inhalation Limits: Dats not svaleble

Toxicity by Ingestior: Grace 2. ol LDse = 770 mg/kg (re))

Late Toxicity: Produces ver and lodney ingry in @penimental snimals

Yapor (Gas) irritarrt Characteristion: Deta not sveleble

Uquid or Solid irritant Characteristion: Data not avelebie

510 Ocor Threshoid Deta not svehebie

611 OLH Value: 4,000 ppm

gL

£ SHIPPING INFORMATION

Grades of Purity: Commerciel
Storege Tempersture: Ambient
inert Atmosphers: No requirement
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PHYSICAL AND CHEMICAL PROPERTIES

Phyeionl State st 15°C and 1 st

Liuid
Moleculer Weight 97.0
Seling Point ot | sex:

o 140°F = 80°C = 333K

are: 118°F = 48°C = 321°K
Prossing Point

o =114°F = —81'C = 182°K

s —80F = ~50°C = 223°K
Critioal Tempersthare: Not pertnent
Criticsl Presmsre Not perwnent
Specific Qravity:

127 o 25°C ()

Ususd Surtace Tension:

24 Oynes/om = 0.02¢ N/m ot 20°C
Uquid Weter imtertecial Tensiors

fost)

30 dynes/cm = 0.030 N/m &t 20°C
Vapor (Gas) Specific Qrevity: 3.34
Ratic of Specific Heats of Yapor (Qask

11468
Latent Mest of Veportation:

150 B/ = 72 col/g =

30 X 10* ung
Hant of Combustion: —4,8472 BA/D =

—2.0820 cal/g = —11267 X 10% J/ig

§  FIRE MAZARDS (Comtinwed)

611 Stoichiomatric Al %0 Fuel Ratio: Deta not svellable

612 Flame Tempersture: Deta not svailabie

JUNE 1885



Material Safety Data Sheet No. 385
from Genium's Reference Collection
Genium Publishing Corporation @ (ER% :3 ENZENE
1145 Catalyn Street ereaA ) 1978
Schenectady, NY 12303-1836 USA ssued: August
(518) 377-8855 cenum pususuing core. | Revised: November 1988
SECTION 1. "MATERIAL :IDENTIFICATION = R TR 1 |
Material Name: ETHYL BENZENE o
Description (Origin/Uses): Used as a solvent and as an intermediate in the pmductioh of styrene monomer. Q’Q
Otlher D'es‘gnations: Phenylethane; Ethylbenzol; C.H,C H,; CAS No. 0100414 NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. ;.l % ? ;
R O
PPG* S 2
*See sect. 8 K 4
SECTION 2. INGREDIENTS AND HAZARDS .| % - EXPOSURE LIMITS
Ethyl Benzene, CAS No. 0100414 Ca 100 OSHA PELs
8-Hr TWA: 100 ppm, 435 mg/m®
15- Min STEL: 125 ppm, 545 mg/m’
ACGIH TLVs, 1988-89
TLV-TWA: 100 ppm, 435 mg/m’
TLV-STEL: 125 ppm, 545 mg/m’
Toxicity Data®
+See NIOSH, RTECS (DA0700000), for additional data with references to Human, Inhalation, TC,,: 100 ppm (8 Hrs)
reproductive, irritative, and mutagenic effects. Rat, Oral, LD_: 3500 mg/kg
SECTION 3. PHYSICAL DATA A I T S
Boiling Point: 277°F (136°C) Molecular Weight: 106 Grams/Mole
Melting Point: -139°F (-95°C) Solubility in Water (%): Slight
Vapor Pressure: 7.1 Torrs at 68°F (20°C) , ‘ Specific Gravity (H,O = 1): 0.86258 a1 77°F (25°C)

Vapor Density (Afr = 1): 3.7
% Volatile by Volume: Ca 100

Appearance and Odor: A clear, colorless, flammable liquid; characteristic aromatic hydrocarbon odor.

SECTION 4. FIRE AND EXPLOSION DATA -::: - - -

Flash Point and Method: 64°F (18°C) CC ]Autoignition Temperature: 810°F (432.22°C) ]LEL: l%>v/v ]UEL' 6.;1% vIv

Extinguishing Media: Use foam, dry chemical, or carbon dioxide to put out ethyl benzene fires. A water spray may be ineffective in ex-
linguishing the fire, because it can scatter and spread the burning liquid. Use water spray to cool fire-exposed containers of ethyl benzene, to
disperse ethyl benzene vapor, and to protect personnel atempting to stop an ethyl benzene leak. Unusual Fire or Explosion Hazards: This
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vapor is heavier than air and may travel a con-
siderable distance to a low-lying source of ignition and flash back o its origin. Special Fire-fighting Procedures: Wear a self-contained

breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA -

Stability/Polymerization: Ethyl benzene is stable in closed containers during routine operations. Hazardous polymerization cannot occur.
Chemical Incompatibilities: Hazardous chemical reactions can occur between ethyl benzene and strong oxidizing agents, acids, ammonia,
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobacco products,
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentrations
of ethyl benzene vapor may be present. Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod-

ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gases.

SECTION 6. HEALTH HAZARD INFORMATION - s i o

Carcinogenicity: Ethyl benzene is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Ethyl benzene vapor is severely irritating to the eyes and o the mucous membranes of the respiratory system. Sus-
tained inhalation of excessive levels can cause depression of the central nervous system (CNS) characterized by dizziness, headache,
parcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; dermatitis and defatting can also develop. The acute oral toxicity
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even a small amount into the Jungs can
result in extensive edema (lungs filled with fluid) and hemorrhaging of the lung tissue. No systemic effects are expected at the levels that .
produce pronounced, unignorable, disagreeable skin and eye irritation. The TLVs cited in section 2 are set to prevent thisintolerable
irritation. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Irritation of the skin, eyes, and respiratory system. Also, cardiac-rhythm dis-
turbance due to sensitization; acute bronchitis, bronchospasm, pulmonary and laryngeal edema; euphoria; headache; giddiness; dizzipess;
and incoordination, as well as possible depression; confusion; and coma. Chronic Effects: None reported. First Aid: Eyes. Immediately

Copyright © 1988 by Genjum Publishing Corporstion
Any jal use of reproduction without he publisher's permission 8 R hidbited
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No.38§ ETHYL BENZENE 1188

"SECTION 6. HEALTH HAZARD INFORMATION, ‘cont. -~ SR g T e
flysh eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse
affected area with plenty of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or

. .pport his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Unlikely. Should

this type of exposure occur, the aspiration hazard must be considered. Do pot induce vomiting unless directed to do so by a physician. To
prevent aspiration by spontaneous vomiting, keep the victim's head low (between his or her kpees). Get medical help (in plant, para-
medic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. Note
to Physician: Professional judgment is required as to whether or not to induce vomiting because of the possibility of aspiration. A gastric
lavage may be administered, followed by saline catharsis, if this procedure is appropriate to the specific incident. Monitor cardiac and
pulmonary functions.

SECTION 7. SPILL, LEAK, ‘AND. DISPOSAL -PROCEDURES ..

SpilVLeak: Notify safety personnel, evacuate unpecessary personnel, eliminate all sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor
(see sect. 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking
tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000 Subpart 2).

EPA Designations (40 CFR 302.4)

CERCLA Hazardous Substance, Reportable Quantity: 1000 bs (454 kg), per the Clean Water Act (CWA), $§ 311 (b) (4) and 307 (a).

SECTION 8. SPECIAL PROTECTION INFORMATION - -

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-proiection regulations (29 CFR 1910.133). Respirator: Weara NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient atmospheres. Otber: Wear impervious gloves, boots, aprons, and gauntlets, eic., to
prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful epough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source.
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations,

Wfety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose 2 special
nazard; soft lenses may absorb irritants, and all lenses concentrale them. Do nor wear contact lenses in any work area. Remove contami-
nated clothing and launder it before wearing it again; clean this material from shoes and equipment. Comments: Practice good personal
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics.
Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while cating, drinking, or smoking. Do not
eat, drink, or smoke in any work area. Do not inhale ethyl benzene vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Storz ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is
recommended for large quantities of ethyl benzene. Isolate bulk storage areas from acute fire hazards. Engineering Controls: Make sure
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground
and bond all containers, pipelines, etc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety
cans for transferring small amounts of ethyl benzene.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Ethyl Benzene

DOT Hazard Class: Flammable Liquid

ID No. UN1175

DOT Label: Flammable Liquid

DOT Packaging Exceptions: 49 CFR 173.118
DOT Packaging Requirements: 49 CFR 173.119

IMO Shipping Name: Ethylbenzene
IMO Hazard Class: 3.2

IMO Label: Flammable Liquid
IMDG Packaging Group: 1l

References: 1,26, 38, 84-94, 100, 116, 117, 120, 122.

Judgments as to the suitability of information herein for purchaser's purposes are
pecessarily purchaser’s respousibility. Therefore, although reasonable care has Prepmd by PJ Igoe, BS

been taken in the preparation of such information, Genium Publishing Corp. . . P .
extends po warranties, makes Do representations and assumes 00 responsidility Industrial Hyglene Review: DJ Wilson, CIH

as to the accuracy or suitability of such information for application to

purchaser’s intended purposes or for consequences of its use. ] Medical Review: W Silverman, MD

Copyright © 1988 by Genium Publisking Corporstion
Ay ial wae of reproduction withou! the publisher’s permission is prohibited




Matcrial Safety Data Sheets Collection:
Genium Publishing Corporation
1145 Catalyn Sureet Sheet No. 440
Schenectady, NY 12303-1836 USA Methane
(518) 377-8854

Issued: 7/80 Revision: A, 8/89

Section 1. Material Identification .

Methane Description: Widely distributed in nature, methane comprises 0.00022% by volume of the earth’s atmosphere. R 1

American natural gas is mostly mcthane (85%). At temperatures greater than 2012 °F (1100 °C), pure carbon combines r - 000
with purc hydrogen to form methane. Above 2732 *F (1500 *C), the amount of methane produced increases with tempera- S - ‘
ure. Obtained from sodium acetale and sodium hydroxide or from aluminum carbide and water. Commercially prepared K 4

from natural gas or by fermentauon of cellulose and sewage sludge. Constituent of illuminating and cooking gas. Used in NFPA
the manufacture of hydrogen, hydrogen cyanide, ammonia, acetylene, formaldchyde, and many other organics. HMIS
Other Designations: Fire damp; marsh gas; methyl hydride; CH,; CAS No. 0074-82-8. H 1
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide (Genium ref. 73) F 4
for a suppliers list. . R 0

Methane, ca 100%*
OSHA PEL ACGIH TLYV, 1988-89 NIOSH REL Toxicity Datat
None established None established None established Not listed

* Check with your supplicr to determine the exact composition of the purchased methane. Possible conaminants are ethane (C;H)), propane (C,H,), butane
(C,H,), higher molccular weipht alkancs, carbon dioxide (CO,), nitrogen (N,), and oxygen(O,).

+ Monitor NIOSH, RTECS (PA1490000), for future toxicity data.

Section 3. Physical Data - o

Boiling Point: -259 °F (161.6 'C) Water Solubility: Slight*
Vapor Density (Air = 1): 0.544 a1 32 °F (0 °C) Melting Point: -296.5 *F (-182.5 *C)
Molecular Weight: 16 g/mol

Appearance and Odor: A colorless, odorless, tasteless, extremely flammable gas. Commercial methane's trace amounts of a suitable mercaptan
compound give it natural gas's familiar rotten egg smell.

*Solubic in alcohol ang ether.

Section 4. Fire and Explosion Data "

Flash Point: -213 *F (-136.11 *C) [ Autoignition Temperature: 999 °F (537 'C) | LEL: 5% v/v* I UEL: 15% v/v*

Extinguishing Media: Methane's extreme flammability, extensive explosibility range, and very low flash point represent dangerous fire and
explosion risks. Treat any fire situation involving rapidly escaping and burning methane gas as an emergency. Extinguish methane fires by
shutiing off the source of the gas. Use water sprays to cool fire-exposed containers and to protect the personnel attempting to seal the source of
the escaping gas.

Unusual Fire or Explasion Hazards: Methane gas is very flammable with an extensive explosibility range. The best fire-fighting technique may
be simply to let the burning gas escape from the pressurized cylinder, tank car, or pipelines. Never extinguish the burning gas without first
locating and sealing its source. Otherwise, the still leaking gas could explosively re-ignite without waming and cause more damage than if it
bumed itself out.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode.

® The loudest methane-air explosions occur when | volume of methane is mixed with 10 volumes of air (or 2 volumes of oxygen). Warning: Air with more than
14% by volume mcthane bums noiselessly. Methane bums with a pale, faintly luminous, not always easily detected flame.

Section 5." Reactivity Dat

Stability/Polymerization: Methane is stable al room temperature in closed, pressurized containers during routine operations. Hazardous polym-
erization cannol occur.

Chemical Incompatibilities: Genium relerence 84 reports that methane can react violently with bromine pentafluoride, chlorine, chlorine
dioxide, nitrogen wifluoride, liquid oxygen, and oxygen difluoride.

Conditions to Avoid: Never expose methane to ignition sources such as open flame, lighted cigarettes or pipes, uninsulated heating elements, or
elecirical or mechanica! sparks. Prevent any accidental or uncontrollably rapid release of methane gas from high-pressure cylinders, tank cars, or
pipelines. '

Hazardous Products of Decomposition: Thermal oxidative degradation of methane can produce carbon dioxide and toxic carbon monoxide
(CO). :

Copyrighs £ 1989 Genjurn Pubiistmng Corponation.
Any commercial use of reproductian without the publisher's penmimian i prohibited.
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Section 6. Health -Hazard Data

Carcinogenicity: Neither the NTP, IARC, nor OSHA lisis mcmane as a carcinogen. Summary of Rlsks Asa sxmplc asphyxxanl methane does
not cause significant physiological responses, but it can displace the minimum required atmospheric oxygen level. Significant displacement
results in an oxygen-deficient atmosphere with no adequale waming properties. Asphyxiation can occur especially in confined, poorly ventlated,
undisturbed spaces infrequently entered by workers. Frostbite {cryogenic damage) can result from contact with liquid methane’s extremely low
temperature. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: None reported. Primary Entry:
fnhalation. Acute Effects: The initial symptoms of simple asphyxiant gases’s effects are rapid respiration and air hunger, diminished mental
alertness, and impaired muscular coordination. Continuing lack of oxygen causes fauity judgement, depression of all sensations, rapid fatique,
emotional instabilily, nausea, vomiting, prostration, unconsciousness, ard finally, convulsions, coma, and death. Chronic Effects: None reported.
FIRST AID

Skin: (Liquid methane): Promptly flush the aflecied area with lots of tepid/lukewarm water to reduce {reezing of tissues. Never apply direct heat
1o frostbitlen areas. Loosely apply dry, bulky dressings to protect the area from further injury. Get reatment from qualified medical personnel.
Inhalation: Rescucrs must consider their own safety when entering confined, poorly ventilated, oxygen-deficient areas. Self-contained breathing
cquipment must be readily available. Rescuers must use nonsparking tools and equipment; e.g., floodlights lowered into any incident area must be
electrically grounded and bonded, shatter-resistant, and sparkproof. After first aid, get appropriate in-plant, paramedic, or community
medical attention and support for inhalation exposures in oxygen-deficient atmospheres. Seek prompt medical assistance for further
observation and weatment.

Section 7. -Spill, Leak, and Disposal Procedures -

Spill/Leak: Design and practice a methane spill control and couriermeasure plan (SCCP) thn a ]eak occurs, nolnf) safcty personnel, ehmmalc
h.at and ignition sources, evacuale unnecessary personnel, provide maximum explosion-proof ventilation, and implement the SCCP. Use only
nensparking tools and equipment. Locate and scal the source of the leaking gas. Use water sprays to proiect the personnel attempting this shutoff.
L:ubc methanc releases can result in spectacular explosions. If attempts to shut off the leaking gas are unsuccess{ul, evacuate the likely explosion
arca. Disposal: Contact your suppiicr or a licensed contractor for dewiled recommendations. Follow applicable Federal, state, and local regula-

sions. Remove leaking or defective cvlinders 1o a safe, outside. posied, dischurge location. Let the methane gas discharge at a moderale rate. When
it is empty, return the cvlinder to the supplicr after it is properly iagged, labelled, or stenciled MT (empty) or defective.
OSHA Designations EPA Designations
Air Contaminant (29 CFR 1910.1000C, Subpart Z): Nat listed RCRA Hazardous Waste (40 CFR 261.33): Not listed

CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extoemely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

Section 8. Special Protection Data

Goggles: Wear protective eveglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Gloves: To
prevent skin contact, workers handling liquid methane should wear appropriate insulaling gloves, safety glasses, and splash aprons, as required by
the particular work conditions. Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR
1910.134). For emergency cr nonroutine operations (spills or cleaning reactor vessels and stcrage tanks), wear an SCBA. Warning: Air-purifying
respirazors do not protect workers in oxygen-deficient aumospheres; use self-contained breathing equipment there. Ventilation: Provide general
and locz! explosion-proof ventilation systems to maintain airborne concentrations below the 5% v/v LEL (Sec. 4). Local exhaust ventilation is
preferred since it prevents methane dispersion into the work arca by eliminating it at its source (Genium ref. 103). Give special atlention to proper
ventilation of enclosed arcas. Safety Stations: Make available in the work arca emergency eyewash stations, safety/quick-drench showers,
washing facilities, fire extinguishers, and oxygen bottles for emergency first-aid. Contaminated Equipment: Never wear contact lenses in the
work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder contaminated clothing before wearing. Remove this material from
vour shoes and equipment. Other: If appropriate, consider installing automatic sensing equipment that warns workers of oxygen-deficient
stmospheres or of potentially explosive air-gas mixtures. All engineering systems in any methane gas storage, handling, or processing arca must
bz explosion-proof so they have no spark potential or hot spots. Pressurized systems must use only approved valves, manifolds, flanges, and flame
zrresiors. Comments: Methane gas presents dangerous fire, explosion, and reactivity risks. Regularly inspect and service all the piping systems
which wansport methane gas in production and storage areas. Before use, thoroughjy test methane lines with nitrogen gas for leaking, especially in
enclosed arcas. ’

Section 9. Special Precautions and Comments -

Storage Requirements: Store methane in closed. pressurized cylinders, tank cars, pipelines, or other containers in a cool, dry, well-ventilated,
freproof arca away from heat and ignition sources and incompatible chemicals (Sec. 5). Protect these containers from physical damage and heat.
Shicld them from direct sunlight. Special Handling/Storage: Elcctrically ground and bond all containers, tanks, cylinders, tank cars and pipelines
uscd in methane shipping, recciving, or ransferring operations. Never smoke in any work area where the possibility of exposure to methane gas
(fire hazard) cxits. Recommended storage containers include stecl. :

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Methane IMO Shipping Name: Mcthane, compressed
DOT Hazurd Class: Flammable gas IMO Hazard Class: 2.]
DOT ID No.: UN1971 IMO Label: Flammable gas

POT Label: Flammable gas
DOT Puckaging Requirements: 49 CFR 173.302
DOT Packaging Exceptions: 49 CFR 173.306 R,

MSDS Collection References: 1, 6,7, 84.94, 100, 116, 117, 119, 120, 122
Prepared by: PJ Igoe, BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardics, MD F8

Copyrighe T 1989 by Geniurn Publisting Corporstion. Any commercial use or reproduction withoul the publisher's permissi hibaed Jud, a3 1o the suiabiity of informstion herein for the purchaser’s purposcs
are necrasw iy the purchaser’s resporsibiliry. Although ble care has been taken in Lhe preparation of such xnhtmnna- G:nn.m Puliulm‘Ctrpcnumumd:nu wamrsniies, makes no represcnlatians, and assumes
no respansibility as to the acsurscy or suimbility of such infarmation for application to the puu.hnzy s intended pu.rpa: or for consequences of its use.
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Material |Safety Data Sheet g ey, | METHYLENE CHLORIDE
from Genium's Reference Collection (Revision F)

Genium Publishing Corporation

1145 Catalyn Street
Schenectady, NY 12303-1836 USA

Issued: September 1985

(518) 377-8855 cenium pususHing corp. | Revised: November 1988
SECTION 1.. MATERIAL IDENTIFICATION -~ -~ - - e =27
Material Name: METHYLENE CHLORIDE o
Description (Origin/Uses): Used widely in paint removers, as a solvent for plastics, as a degreasing o 0
agent, in propellant mixtures for aerosol sprays, and as a blowing agent in foams. HMIS ‘
Other Designations: Dichloromethage; Freon 30®; Methane Dichloride; Methylene Bichloride; H 2 R 1 NFPA
Methylene Dichloride; CH,CL; CAS No. 0075-09-2 E (1) 13
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek PPG* S 3
Buyers’ Guide (Genium ref. 73) for a list of suppliers. *See sect. 8 K 1

SECTION 2. INGREDIENTS AND HAZARDS/EXPOSURE LIMITS

Methylene Chloride, ca 100%

OSHA PEL ACGIH TLV, 1988-89 Toxicity Data*
8-Hour TWA: 500 ppm TLV-TWA: 50 ppm, 175 mg/m* Rat, Oral, LD, ; 2136 mg/kg
Ceiling: 1000 ppm Acceptable Maximum Peak (Adopted 1988-89) Human, Inhalation, TC_: 500 ppm (8 Hours)

above the Ceiling: 2000 ppm for 5 Minutes in
Any 2-Hour Period
*+See NIOSH, RTECS (PA8050000), for additional data with references to irritative, reproductive, mutagenic, and tumorigenic effects.

SECTION - 3. PHYSICAL DATA

Boiling Point: 103.55°F (39.75°C) at 76 Torrs Molecular Weight: 84.94 Grams/Mole

Melting Point: -142°F (-96.7°C) Solubility in Water (%): 1% by Weight
Vapor Density (Air = 1): 2.9 Specific Gravity (H,0 =1): 1.3255 at 68°F (20°C)
Vapor Pressure: 440 Torrs at 77°F (25°C) % Volatile by Volume: Ca 100

Appearance and Odor: A clear, colorless, volatile liquid; distinctive, penetrating, ethereal odor. The odor will not serve as a useful
warning property because concentrations of 100 ppm are not easily perceptible. Most persons can detect this odor at above 300 ppm.

SECTION 4. FIRE AND EXPLOSION DATA

Flash Point* | Autoignition Temperature: 1033°F (556°C) | LEL: 12% v!v [UEL: 19% viv

Extinguishing Media: *Methylene chloride is not flammable under ordinary conditions. However, flammable vapor-air mixtures can
form at approximately 212°F (100°C). Use water spray to cool fire-exposed containers and to flush spills away from exposures. Use
extinguishing agents that will put out the surrounding fire. Unusual Fire or Explosion Hazards: Methylene chloride vapor is heavier
than air and may collect and concentrate in low-lying, confined spaces. The high vapor pressure of methylene chloride means that when it
is spilled, its vapor concentration in air can increase rapidly. If this vapor is heated, an explosion hazard is associated with the vapor-air
mixture. Containers of this material may rupture violently if they are involved in fires. Special Fire-fighting Procedures: Wear a self-
contained breathing apparatus (SCBA) with a full faccpiece operated in the pressure-demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA

Stability/Polymerization: Methylene chloride is stable in closed conlainers during routine operations. Hazardous polymerization cannot
occur. Chemical Incompatibilities: Methylene chloride can react dangerously with nitrogen tetroxide, liquid oxygen, potassium, sodium,
sodium-potassium alloys, lithium, potassium hydroxide with N-methyl-N-nitroso vrea, potassium t-butoxide, and finely powdered alumi-
num and magnesium. Conditions to Avoid: Avoid all exposure to sOurces of ignition, heat, and incompatible chemicals. Prolonged
exposure 1o water may cause hydrolysis to highly corrosive hydrochloric acid when the temperature is above 140°F (60°C). In oxygen-
enriched atmospheres or when heated (>212°F [100°C]), methylene chloride vapor can be readily ignited. Hazardous Products of
Decomposition: Exposure to high temperature (from open flame, hot surfaces, uninsulated steam lines, welding arcs, etc.) can produce
toxic and corrosive thermal-oxidative products of decomposition such as hydrogen chloride, carbon monoxide, and even small quantities of
phosgene gas, which is extremely poisonous.

SECTION 6. HEALTH HAZARD INFORMATION-

Carcinogenicity: Methylene chloride is listed as a suspecled human carcinogen by the ACGIH (which classifies it as a group A2
carcinogen). Summary of Risks: Accidental contact of liquid methylene chloride with skin or eyes causes painful irritation and possible
burns if not promptly removed. Exposure by way of contaminated gloves, clothing, or paint remover formulations can produce these same
irritant effects. Long-term exposure to mild or moderate doses of methylene chioride may cause a delayed (24 to 48 hours) onset of
dizziness, headache, mental confusion, slurred speech, double vision, and sleeplessness. Medical recovery can be slow. Overexposure to
methylene chloride can cause elevated levels of carboxy hemoglobin in the blood (this same effect results from overexposuse to carbon mon-
oxide). Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, CNS,
liver, kidneys, and blood. Primary Entry: Inhalation, skin contacvabsorption. Acute Effects: Headache, giddiness, stupor, irritability,
fatigue, tingling in the limbs, and narcosis that is not usually fatal if the exposure is terminated before anesthetic death occurs. Chronic
Effects: The ACGIH classification of this material as a suspected human carcinogen implies that cancer is a possible effect of chronic
exposure to methylene chloride. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with
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“SECTION 6. HEALTH HAZARD INFORMATION, cont.

flooding amounts of running water for at least 15 minutes. Skin. Riose the affected area with flooding amounts of water and then wash it with
soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified
medical personnel administer oxygen as required. Note to Attending Physician: Do not administer adrenalin. Ingestion. Unlikely. Should
this type of exposure occur, do not induce vomiting because of the danger of aspiration. If spontaneous vomiting should occur, position the
exposed person's head below his or her trunk to resist aspiration. Get medical help(in plant, paramedic, community) for all exposures.
Scek prompt medical assistance for further treatment, observation, and support after first aid. Note to Physician: Absorbed methylcne
chloride is stored in body fat and metabolizes to carbon monoxide. This produced carbon monoxide increases and sustains carboxyhemo-
globin levels in the blood, which concommitantly reduces the oxygen-carrying capacity of the blood. NIOSH advises preplacement and
annual medical exams that emphasize liver, kidney, eye, skin, CNS, and respiratory system functions and a complete blood count. Simultane-
ous exposure o tobacco smoke, alcohol, and carbon monoxide, along with heavy manual labor, increases the body burden of a worker as well
as the toxic hazards of the methylene chioride. In significant exposures, serum methylene chloride levels are of no clinical importance.
Neurologic and hepatic status as well as carboxy hemoglobin should be monitored. .

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against this liquid's contact with the skin or eyes as well as inhalation of its .
vapor. Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking tools to
place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.
OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, NO. U080

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), § 307 (a), and the Resource
Conservation and Recovery Act (RCRA), § 3001.

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow OSHA
eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the
maximum-use concentrations and/or exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira-
tors will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious neoprene, PVA, or Viton gloves, boots, aprons, and
gauntlets, etc., to prevent any skin contact with liquid methylene chioride. Ventilation: Install and operate general and local maximum,
explosion-proof ventilation systems powerful enough to maintain airborne levels of acetone below the exposure limits cited in section 2.
Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the generai work area by eliminating it at its
source. Consult the latest edition of Genium reference 103 for detailed recommendations. Floor or sump ventilation may be necessary.
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contami-
nated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear
contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipment. Other: Because the health effects of carbon monoxide and methylene chloride are additive (see sect. 6), workplaces should be
equipped with automatic sensing equipment that identifies workroom atmospheric levels of both of these materials. Comments: Practice
good personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking.
Do not eat, drink, or smoke in any work area. Do not inhale methylene chloride vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store methylene chloride in closed, moisture-proof containers in a cool, dry, well-ventilated area away from
sources of ignition, strong oxidizers, caustics, and incompalible chemicals (see sect. 5). Protect containers from physical damage.

Special Handling/Storage: Prevent moist air from entering storage containers. Provide ventilation at the floor level in storage areas
because methylene chloride vapor is denser than air. Installation of adryer and a safety seal on each tank is recommended. Aluminum is
not recommended for use as a storage malerial; appropriate storage materials include galvanized iron, black iron, or steel. Engineering
Controls: Make sure all engincering systems (production, transportation) are of maximum explosion-proof design. Electrically ground and

bond all containers and pipelines used in shipping, transferring, reacting, production, and sampling operations to prevent generating static

sparks.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Dichloromethane or Methylene Chloride IMO Shipping Name: Dichloromethane
DOT Hawrggcmﬁ ORM-A IMO Hazard Class: 6.1

ID No. UN1593 . Sa ' *
DOT Packaging Requirements: 49 CFR 173.605 T el omt Andrens Tross X
DOT Packaging Exceptions: 49 CFR 173.505 MDG Packaging Group:

*Harmful-Stow away from Foodstuffs.
References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122.

Judgments as to the suitability of information herein for purchaser's purposes are
pecessarily purchaser's responsibility. Therefore, although reasonable care has Prepared by P Igoe’ BS

been taken in the preparation of such information, Genium Publishing Corp.
extends no warranties, makes no representations and assumes no responsibility

Industrial Hygiene Review: DJ Wilson, CIH

as to the accuracy or suitability of such information for application to . . s
purchaser's intended purposes o for consequences of its use. « | Medical Review: MJ Hardies, MD
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Genium Publishing Corporation (Revision E)
1145 Catalyn Street’ I d: N ber 1975
Schenectady, NY 12303-1836 USA ssued: INovember
(518) 377-8855 cenum pususking corr. | Revised: November 1988

SECTION 1. MATERIAL IDENTIFICATION == @ ool oo W0 i vvis o ' o 27
Material Name: METHYL CHLOROFORM HMIS
Description (Origin/Uses): Used in cold-type metal cleaning; also in cleaning plastic molds. l!;{ 2 R 1
Other Designations: 1,1,1-Trichloroethane; CH,CCL;; CAS No. 0071-55-6 R ? IS ;
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek }:gc* Lz K1
Buyers’ Guide (Genium ref. 73) for a list of suppliers. ce sect.
SECTION 2. INGREDIENTS AND HAZARDS/EXPOSURE LIMITS
Methyl Chloroform, CAS No. 0071-55-6

OSHA PELs ACGIH TLVs, 1988-89 _Toxicity Data** ,
8-Hr TWA: 350 ppm, 1900 mg/m’ TLV-TWA: 350 ppm, 1900 mg/m’ Man, Inhalation, LC : 27 g/m’ (10 Mins)
STEL: 450 ppm, 2450 mg/m’ TLV-STEL: 450 ppm, 2450 mg/m’ Man, Ighalation, TC,: 350 ppm

Human, Oral, TD_: 670 mg/kg
Rat, Oral, LD,: 10300 mg/kg

*Contact your supplier for specifications, including details about inhibitors that can be added to the methyl chloroform product.
++Sce NIOSH, RTECS (KJ2975000), for additional data with references to irritative, reproductive, and mutagenic effects.

SECTION 3. PHYSICAL DATA

Boiling Point: 165°F (74.1°C) Molecular Weight: 133 Grams/Mole

Melting Point: -26.5°F (-32.5°C) Solubility in Water (%): Insoluble
Vapor Density (Air = 1): 4.55 Specific Gravity (H,0 = 1): 1.3376 at 68°F (20°C)
Vapor Pressure: 100 Torrs at 68°F (20°C) % Volatile by Volume: Ca 100

Appearance and Odor: A colorless liquid; mild, sweetish, pleasant, etherlike odor that may be just perceptible (if unfatigued) at about 100
ppmin the air. .

Comments: Small variations in the above-noted physical properties are expected because of the various inhibitors that may be included in
the methyl chloroform product.

SECTION 4. FIRE AND EXPLOSION DATA

Flash Point. None Found | Autoignition Temperature: 998°F (537°C) | LEL: 8.0% viv | UEL: 10.5% viv

Extinguishing Media: Methyl chloroform does not burm at ordinary temperatures. High-energy sources such as an electric arc or an elevated
temperaiure are required for ignition of this material. When the source of ignition is removed, methyl chloroform tends to stop burning. Use
water spray to cool fire-exposed containers. Use waler fog, carbon dioxide, dry chemical, or foam to fight fires involving this material or
pearby fires. Unusual Fire or Explosion Hazards: Methyl chloroform vapor is heavier than air and may travel a considerable distance to a
Jow-lying high-cnergy source of ignition and flash back t its origin. Use care in selecting equipment (see sect. 5, Comments). Special Fire-
fighting Procedures: Wear a sclf-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-
pressure mode.

SECTION 5. REACTIVITY DATA

Stability/Polymerization: Methyl chloroform is stable in closed containers during routine operations. Hazardous polymerization cannot
occur. Chemical Incompatibilities: Methyl chloroform can react dangerously with acetone, nitrogen tetroxide, oxygen (gas or liquid),
sodium, sodium hydroxide, and sodium-potassium alloys. Conditions to Avoid: Avoid exposure to any high-energy source of ignition or to
incompatible chemicals. Hazardous Products of Decomposition: Toxic and corrosive gases such as hydrogen chloride, dichloracetylene,
ilorine, and phosgene can be produced by decomposition of methyl chloroform at high temperatures, contact with hot metals, or exposure 0
ultraviolet radiation. Phosgene is usually produced in very small quantities; however, the significant irritating properties of hydrogen chloride
(the dominant product of decomposition) prevent significant exposure to the phosgene. Comments: This material can be hydrolyzed by
water to form hydrochloric acid and acetic acid. It will react with strong caustics to form flammable or explosive materials. It attacks natural
rubber. Methyl chloroform requires an inhibitor content to prevent corrosion of metals. When the inhibitor is depleted, this material can
decompose rapidly by reaction with finely divided white metals such as aluminum, magnesium, or zinc. Do not use these metals in pressur-
izcd spraying equipment where methyl chloroform is involved.

SECTION 6. HEALTH HAZARD INFORMATION .

Carcinogenicity: Methyl chloroform is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Methyl chloroform exhibits low oral toxicity. It can defat the exposed skin of workers and cause redness and scaling.
Although methyl chloroform is low in sysiemic toxicity, it is an anesthetic that is capable of causing death if it is inhaled at concentrations
of 14000 to 15000 ppm. Fatalities that have occurred in poorly ventilated areas such as pits or tanks are attributed to anesthesia and/or
sensitization of the myocardium to epinephrine. Quick and complete recovery is reported upon prompt removal of unconscious exposed
persons from the area of exposure. The TLV-TWA cited in section 2 is set to prevent initial anesthetic effects and/or objections to the
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" SECTION 6. HEALTH HAZARD INFORMATION, cont.

Jor. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skm eyes, heart, cardiovascular
system, and CNS. Primary Entry: Inhalation, skin absorption. Acute Effects: Headache, lassitude, dermatitis, skin and eye irritation,
cardiac arrhythmias, and depression of the CNS. Chronic Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including
under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area with
flooding amounts of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or support
his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Unlikely. Should this type of
exposure occur, medical help is not readily available, and the amount swallowed was appreciable, give the exposed person milk of
magnesia to drink and induce vomiting. Repeat this procedure. Aspiration hazards exist, so the decision whether or not to induce vomiting
must be made carefully. If vomiting is to be induced, carry it out as quickly as possible before the ingested methyl chloroform is internally
absorbed. This procedure would increase the chance of aspiration. Get medical help (in plant, paramedic, community) for all exposures.
Seek prompt medical assistance for further treatment, observation, and support after first aid. Note to Physician: The estimated lethal dose
by ingestion for a man weighing 150 pounds is 0.5 to 1 pint. Do not use adrenalin or sympathomimetic amines in treatment because of the
increased cardiac sensitivity involved. Ingestion may cause spontaneous vomiting.

SECTION 7. SPILL, LEAK, -AND DISPOSAL PROCEDURES -

Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition mmedlately, and provxde adequate
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor
(see scct. B). Contain large spills and collect or absorb waste with an inert material such as sand, earth, or vermiculite. Use nonsparking
tols to place liquid or absorbent waste into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Coniact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U226

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Resource Conservation and Recovery Act, § 3001.

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possibie, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).

‘or emergency or nonrouline operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient atmospheres.. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to
prevent prolonged or repeated skin contact with this material. Suggested materials include neoprene, polyvinyl alcohol, or polyethylene.
Natural rubber is not recommended. Ventilation: Install and operate general and local maximum, explosion-proof ventilation systems
powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local exhaust ventilation is
preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest
edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quick-drench
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard, soft lenses may
absorb irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and launder it
before wearing it again; clean this material from your shoes and equipment. Other: Exercise care in the selection of safety and handling
equipment because methyl chloroform attacks natural rubber. Comments: Practice good personal hygiene; always wash thoroughly after
using this material. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or
smoking. Do not eat, drink, or smoke in any work area. Do not inhale methyl chloroform vapor. Consider functions of the CVS, CNS, liver,
and skin while administering preplacement and periodic medical exams.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS -

Storage/Segregation: Store methyl chloroform in closed containers in a cool, dry, well- venulated area away from sources of rgmuon and
incompatible chemicals (see sect. 5). Protect containers from physical damage. Steel is a recommended material for storage containers.
Special Handling/Storage: Prevent moisture contamination of storage facilities. Monitor levels of inhibitor. Use caution in cleaning
operations involving white metal fines (see sect. 5). Engineering Controls: Make sure all engineering systems (production, transporta-
tion) are of maximum, explosion-proof design. Electrically ground and bond all containers and pipelines, etc., used in shipping, transfer-
ring, reacting, production, ar+ sampling operations to prevent generating static sparks. Other: Personnel who regularly work with methyl
chloroform should avoid drinking alcoholic beverages shortly before, during, or after exposure.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: 1,1,1-Trichloroethane IMO Shipping Name: 1,1,1-Trichloromethane
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1

ID No. UN2831 IMO Label: Saint Andrew's Cross (X)*

DOT Packaging Requirements: 49 CFR 173.605 IMDG Packaging Group: llI

DOT Packaging Exceptions: 49 CFR 173.605

*Harmful-Stow away from Foodstuffs (Materials of Class 6.1 Packaging Group III).
References: 1, 38, 84-94, 116, 117, 120, 122. C—

Judgments as to the suitability of information herein for purchaser’s purposes are Prepared b)’ PJ Igoe BS
]

necessarily purchaser's respoasibility. Therefore, although rcasonable care has

beca taken in the preparation of such information, Genium Publishing Corp. : . e .
extends no warranties, makes 1o representations and assumes no responsibility Industrial Hygxene Review: DJ Wilson, CIH

as o the accuracy or suitability of such information for application to K . .
purchaser's intended purposes or for consequences of its use. s | Medical Review: MJ Hardies, MD

Copyright © 1988 Gemium Publishing Corporation
Any iaJ use or reproduction without the publisher's permission is prohibited
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION @ NEU-TRI SOLVENT

1145 CATALYN STREET
SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 © GENIUM PUBLISHING CORP. Date September 1978

SECTION I. MATERIAL IDENTIFICATION

TERIAL NAME: NEU-TRI SOLVENT

DESCRIPTION: Trichloroethylene with up to 3% of proprietary stabilizer mixture

OTHER DESIGNATIONS: Stabilized Trichlorcethylene; TCE, Stabilized; GE Material DSB56D,
‘ CAS# 000 079 016

MANUFACTURER: Dow Chemical Company

Midland, MI 48640 ' Telephone: (517) 636-4400
SECTION 11, INGREDIENTS AND HAZARDS X HAZARD DATA
Trichloroethylene (See also MSDS# 312) >95 8-hr TWA 100 ppm**
Proprietary Stabilizer Mixture' <3 None established
TCE

*Stabilizer includes several compounds, including amines -

and epoxies; epichlorohydrin (ACGIH, 1978, TLV change tc Human, inhalation

2 ppm) is present at less than 0,5% in this blend. TCLo

160 ppm/83 minutes

**NIOSH (1978) has requested OSHA to lower this exposure (central nervo
. us

level because of evidence of a potential carcinogenic

hazard to man. TLV of 25 ppm was indicated as readily system)

achieyahle,

SECTION I1I., PHYSICAL DATA
Boiling point at 1 atm, deg C =====e=- 87 Specific gravity at 25 C ===e=--=- 1.46
Vapor pressure at 20 C, mm Hg =====—-- 66 Volatiles, 2 ca 100
Vapor density (Air=l) -——cec—eeccecca- -- 4,5 Evaporation rate (CCl4®l) o—---—- ca 0.7
Solubility in water at 25 C, g/100 g - 0.1

Appearance & Odor: A colorless liquid with a sweet, ether-like odor

SECTION 1V, FIRE AND EXPLOSION DATA LOWERJUPPER
tlash Point and Method Autoignition Temp. | Flarmability Limits In Air
None 788 F Volume ¥ at 100 C 7.8 32

Extinguishing media: Water fog .

This material {s generally considered noncombustible; however, at vapor temperatures above
50 C in air it can be made to burn,

Firefighters must use self-contained breathing apparatus when this material is involved
in a fire situation.

SECTION V. REACTIVITY DATA

This material is stable under normal conditions of handling and storage. The stabilizer
content is required ap:inst oxidation, degradation and polymerization when heated (as
in a vapor degreaser) or exposed to sunlight, High energy exposure, such as a welding
arc or open flame can generate phosgene (toxic) and HCI,

It will react with strong alkali (XOH or NaOH) to form explosive chloroacetylene, but soda
ash does not react in this manner.

Aluminum chloride can catalyze the polymerization of trichloroethylene.

R e et st permision s probibd GENIUM PUBLISHING




No. 1156

SECTION VI. HEALTH HAZARD INFORMATION TLV 100 ppm (See Sect. II)

rxcessive inhalation causes irritation of respiratory passages and can produce headache,
dizziness, nausea, unconsciousness and even death. Eye exposure to vapor can be irri-
tating and to liquid is irritating and causes minor corneal injury. Prolonged or re-

peated contact with the skin produces irritation and dermatitis. Direct, confined skin
contact can cause burns. Ingestion irritates the GI tract’and produces narcosis; un-
consciousness and kidney failure can occur in severe cases. FIRST AID:

Eye contact: Flush immediately with plenty of running water. Continue washing eyes for
at least 15 minutes; then get prompt medical attention. :

Skin contact: Promptly remove contaminated clothing. Wash exposed areas with soap and
water.

Inhalation: Remove to fresh air; restore breathing if required. Keep at rest and warm.
Irmediately consult physician. (Advise him not to give adrenalin.)

Ingestion: Do not induce vomiting! Get immediate medical help, (Warn physician not to
use adrenalin.)

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Evacuate area; provide maximum ventilation; eliminate ignition sources. Confine spill;
do not allow to run to sewer. Pick up spill with vacuum or an absorbent solid and store
in closed container for disposal. WNotify safety personnel for large spills. Clean-up
personnel should use protection against inhalation of vapors and contact with liquid.

DISPOSAL: Send to a reclaimer to recover TCE, or dispose of adsorbed material in an ap-
proved landfill, or burn waste in an approved incinerator with HCl scrubber. Follow
Federal, State and local regulations,

SECTION VII1., SPECIAL PROTECTION INFORMATION

Provide general ventilation and local exhaust ventilation to meet TLV requirements. Do
not use in confined area without proper ventilation or respirator use. Approved respir-
ators should be available for emergency and non-routine use. Above 1000 ppm or for un-
knownt concentrations use approved self-contained or air-supplied breathing apparatus.
Use full facepiece cartridge (1-2 hrs max) or cannister respirator for exposures above
the TLV or ceilirg limit (300 ppm for 5 minutes in any 2 hours).

Prevent prolonged or repeated skin contact by use of neoprene gloves and, where splashing
is possible, an apron. Use splash-proof goggles for eye protection. Gas-tight goggles
should be used by maintenance and emergency personnel. An eye wash station should be

available where splashing is probable.
Provide adecuate ventilation to sumps and lowareas to disperse any collection of heavy TCE vapor

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool, dry, well-ventilated place away from high temperature sources. Yo smok-
ing in storage or use areas. Store away from strong acids or bases, -

Only trained personnel should operate a degreaser with this material. Monitor stabilizer
level (see supplier). Avoid collecting aluminum fines or chips in a vapor degreaser.

TCE continues to be under study as a suspected carcinogen in man. Exercise due caution
in use. Avoid skin contact. Avoid breathing vapors. Preclude from exposure those

with prior disease of the lungs, liv.r, kidneys, or central nervous system. Medical
surveillance and biclogical monitoring is

recommended. APPROVALS ; gig' gZ,Lk\‘ L/&z;£¢-—4/
DATA SOURCE(S) CODE: 1-4, 6, 8, 12 Industrial Hygieof m
e p] 10~ ~eres 10 DIrAse’t DUIDCSeS 't Necessa'l, and Safety

‘@ascnat e ta'e Nas Dee” lawer - Iné Crecatanon of
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Material Safety Data Sheet No.313
From Genium's Reference Collection PERCHLOROETHYLENE
Genium Publishing Corporation (Revision D)
1145 Catalyn Street _ Issued: N ber 1978
Schenectady, NY 12303-1836 USA ssued: November 1
(518) 377-8855 . GENIUM PUBLISHING cORP. | Revised: August 1988
SECTION 1. MATERIAL IDENTIFICATION 26
Material Name: PERCHLOROETHYLENE o
Description (Origin/Uses): Used in commercial dry cleaning and metal-degreasing operations; Q’o
used 1o a lesser extent in home products and in veterinary anthelmintics (worming). N
NFPA
Other Designations: Ethylene Tetrachloride; Tetrachloroethylene; C,Cl,; CAS No. 0127-184 ;n"ﬂf
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek F 0 R 1
Buyers’ Guide (Genium ref. 73) for a list of suppliers. R 1 13
PPG* S 2
*See sect. 8 K 0
SECTION 2. INGREDIENTS AND HAZARDS %0 EXPOSURE LIMITS
Perchloroethylene, CAS No. 0127-18-4 Ca 100 OSHA PEL
8-Hr TWA: 100 ppm
Ceiling: 200 ppm
Cl Cl Maximum Peak above the Ceiling: 300 ppm
N s/ for 5 min. in any 3 Hrs
C=2¢C ACGIH TLVs, 1987-88
/s AN TLV-TWA: 50 ppm, 340 mg/m’
Cl Cl TLV-STEL: 200 ppm, 1340 mg/m’
Toxicity Data*
Human, Inhalation, TC_: 96 ppm/7 Hrs
*See NIOSH, RTECS (No. KX3850000), for additional data with references to
reproductive, irritative, tumorigenic, and mutagenic effects.
SECTION 3. PHYSICAL DATA
Boiling Point: 250°F (121°C) Water Solubility (%): Insoluble
Specific Gravity (H,0 =1): 1.623 Molecular Weight: 166 Grams/Mole
% Volatile by Yolume: 100 . Vapor Pressure: 19 Torrs at 77°F (25°C)
Vapor Density (Alr = 1): 583
Appearance and Odor: A clear, colorless liquid; ethereal odor.
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
* * % by Volume * *

Extinguishing Media: *Perchioroethylene does not burn. Use extinguishing agents that will put out the surrounding fire.

Unusual Fire or Explosion Hazards: Perchloroethylene vapor is heavier than air and it collects in low-lying areas such as sumps,
wells, and underground piping systems. Enter these low-lying areas with appropriate caution.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. Use care in selecting safety equipment (see sect. 5, Conditons to Avoid).

SECTION 5. REACTIVITY DATA

Perchloroethylene is stable in closed containers during routine operations. It does not undergo hazardous polymerization.

Chemical Incompatibilities: Hazardous chemical reactions involving perchloroethylene and barium, beryllium, or lithium are reported
in Genium reference 84, page 491M-208.

Conditions to Avoid: Prevent contact with incompatible chemicals. Avoid exposure to direct sunlight. Monitor the stabilizer level in the
perchloroethylene product; get specifications from your supplier for the proper inhibitor levels. This material forms hydrochioric acid (HCY) if
the inhibitor level becomes too Jow. Do not mix perchloroethylene with caustic soda or potash. This material may degrade or attack rubber
and some plastics and coatings, 0 select protective gear and handling equipment carefully.

Hazardous Products of Decomposition: Although perchloroethylene itself does not burm, it can be very hazardous in fires because of
thermooxidative degradation at high temperatures to very toxic phosgene and corrosive hydrogen chloride. Electric arcs and
perchloroethylene vapor may also produce these products of hazardous decomposition.

Copyright © 1988 Genium Publishing Corporation.
Any ia) use or repx jon without the publisher’s permission is probibited
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No.313 PERCHLOROETHYLENE §8/88

| SECTION 6:HEALTH HAZARD INFQRMATIO
Perchloroethylene is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Perchloroethylene affects the central nervous system (CNS), causing incoordination, headache, vertigo, light
narcosis, dizziness, unconsciousness, and even death. All of these can occur as the level and duration of exposure coptinues.

Medical Conditions Aggravated by Long-'i‘erm Exposure: Nonereported. Target Organs: CNS, eyes, skin.
Primary Entry: Inhalation, skin. ~ Acute Effects: Irritation of the skin, eyes, and upper respiratory tract (URT); CNS effects.
Chronic Effects: None reported. .

FIRST AID .

Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes.
Skin: Immediately wash the affected area with soap and water.

Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed.

Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. " Seek prﬁmpt
medical assistance for further treatment, observation, and support after first aid.

SSECTION 7. SPILL;-LEAK,; - AND.DISPOSAL PROCEDURES

Spill/Leak: Notify safety personnel, provide ventilatiop, and eliminate all sources of ignition immediately. Cleanup personnel need
prolection against contact with and inhalation of vapor (see sect. 8). Contain large spills and collect waste or absorb it with an iert
material such as sand, earth, or vermjculite. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal.
Keep waste out of sewers, walersheds, and waterways. Waste Disposal: Contact your supplier or a licensed contractor for detailed
recommendations. Follow Federal, state, and local regulations.

OSHA Designations

Air Conlaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U210

CERCLA Hazardous Substance, Reportable Quantity: 1 1b (0.454 kg), per Clean Water Act (CWA), section 307 (a) and Resource
Conservation acd Recovery Act (RCRA), section 3001

~SECTION 8. SPECIAL PROTECTION INFORMATION:

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of perchloroethylene solution may occur, wear
full face shield/splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Consult the
NIOSH Pocket Guide 1o Chemical Hazards for general recommendations on respirator protection. Follow OSHA respirator regulations
(29 CFR 1910.134). For emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece
operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-
deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to prevent prolonged or repeated skin contact
with perchloroethylene. Suggested material includes polyviny! alcohol, polyethylene, or neoprene. Leather shoes are also appropriate.
Ventilation: Install and operate general and local ventilation systems that are powerful enough to maintain airborne levels of perchio-
roethylene dust below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and
safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses
may absorb irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and
launder it before wearing it again; clean this material from shoes and equipment.
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
your mouth while eating, drinking, or smoking. Do nor eat, drink, or smoke in any work area. Avoid inhaling perchloroethylene vapor.
Select safety equipment carefully (see sect. 5, Conditions to Avoid).

Storage/Segregation: Store perchloroethylene in a cool, dry, well-ventilated area away from barium, beryllium, and lithjum.

Special Handling/Storage: Protect containers from physical damage. Fit all holding tanks with an air-drying venting system that
prevents moist air from entering the tank and allows for perchloroethylene vapor expansion and contraction; airtight storage facilities are
ot recommended. Aluminum is not recommended for storage facilities.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Tetrachloroethylene DOT Labe!l: None IMO Label: Saint Andrew's Cross (X)*
DOT ID No. UN1897 DOT Hazard Class: ORM-A IMO Class: 6.1

*Harmful-Stow away from Foodstuffs (Materials of IMO Class 6.1, Packaging Group 11I).

References: 1, 12, 73, 84-94, 100, 103.

Judgmeats as to the suitability of information herein for purchaser's purposes are P -
pecessanily purchaser's respozsibility. Therefore, although reasonable care has Prepared by J Igoe’ BS
been Lakea ia the preparation of such information, Genium Publishiog Corp.

exiends 0o warranties, makes o representations and assumes 1o responsibility Industrial Hygiene Review: DJ Wilson, CIH
as 10 the accuracy or suitability of such information for application to . i .
purchaser’s inteaded purposes or for consequences of its use. 2 Medical Review: MJ Hardies, MD

Copyright € 1988 Genium Publishing Carporatice.
Azy

ial use or reproduction without the publisher's

permissicn is pr



-1

.

. No. 683
Material Safety Data Sheet o 68
from Genium's Reference Collection
e pishing Goaporation @ POLYCHLORINATED BIPHENYLS
1145 Caalyn Street, (PCBs)
Scmnecﬁ?;’;;;;‘_’ggg;& USA cenum pususting corp. | Issued: November 1988

"SECTION: 1..:MATERIAL :IDENTIFICATION: 27

Material Name: POLYCHLORINATED BIPHENYLS (PCBs)

Description (Origin/Uses): Commercial PCBs are mixtures that were once widely manufactured by combining chiorine Q’o
gas, iron filings, and biphenyls. Their high stability contributes to their intended commercial applications and their accidental,

long-term adverse environmental and health effects. PCBs are useful as insulators in electrical equipment because they Genium
are electrically ponconductive. Their distribution has been limited since 1976. The Aroclor PCB codes identify PCBs by

type. The first two digits of a code indicate whether the PCB contains chlorinated biphenyls (12), chlorinated terphenyls, (54), or

both (25, 44); the last two digits indicate the approximate percentage of chlorine. Found ip insulating liquid, synthetic rubber, plasticizers,
flame retardants, floor tile, printer's ink, paper and fabric coatings, brake linings, paints, automobile body sealants, asphalt, adhesives,
electrical capacitors, electrical transformers, vacuum pumps, gas-transmission turbines, heat-transfer fluids, hydraulic fluids, lubricating and
cutting oil, copying paper, carbonless copying paper, and fluorescent light ballasts.

Synonym: Chlorodiphenyls

Other Designations (Producer, Trade Name, Nation): Monsanto, Aroclor® (USA, Great Britain); Bayer, Clophen® (German Democratic
Republic); Prodelec, Phenoclor®, Pyralene® (France); Kanegafuchi, Kanechlor®; Mitsubishi, Santotherm® (Japan); Caffaro, Fenclor® (Iraly).

Trade Name CAS No. RTECSNo. TradeName CAS No. RTECS No. HMIS
Aroclors 01336-36-3 TQ1350000 Aroclor 1242 53469-21-9  TQ1356000 H 1 R 1
Aroclor 1016 12674-11-2 TQ1351000 Aroclor 1248  12672-29-6 TQ1358000 F 1 I 3
Aroclor 1221 11104282 TQI352000 Aroclor 1254 11097-69-1  TQI360000 R 0 S 1
Aroclor 1232 11141-16-5 TQ1354000 Aroclor 1260 11096-82-5  TQ1362000 PPG* K 1
'SECTION 2. INGREDIENTS “"AND HAZARDS/EXPOSURE LIMITS
PCB-42% Chlorine/Aroclor 1242 PCB-54% Chlorine/Aroclor 1254 All PCBs/Aroclors
CAS No. 53469-21-9 CAS No. 11097-69-1 CAS No. 1336-36-3
OSHA PEL (Skin*) OSHA PEL (Skin®*) NIOSH REL 1977
8-Hr TWA: 1 mg/m’ 8-Hr TWA: 0.5 mg/m® 10-Hour TWA: 0.001mg/m’
%f‘??{wnj“; (Skin®), 1988-89 ACGIH TLV (Skin®), 1988-89 Toxicity Data**
-TWA: 1 mg/m TLV-TWA: 0.5 mg/m’ Mouse, Oral, LD;: 1900 mg/kg
*This material can be absorbed through intact skin, which contributes to overall exposure.
*#See NIOSH, RTECS (Genium ref. 90), at the locations specified in section 1 for additional data with references to tumorigenic,
reproductive, mutagenic, and irritative effects.
"SECTION 3. PHYSICAL DATA .- Co R e s e
Boiling Point: Ranges from 527°F (275°C) to 725°F (385°C) % Volatile by Volume: Ranges from 1.2 10 1.6
Solubility in Water (%): Insoluble Molecular Weight (Average): Aroclor 1242: 258 Grams/Mole
Pour Point: Ranges from -31°F (-35°C) to 87.8°F (31°C) Aroclor 1254: 326 Grams/Mole

Appearance and Odor: Clear to light yellow mobile oil to a sticky resin; a sweet "aromatic"” odor. As the percentage of chlorine increases,
the PCB becomes thicker and heavier; e.g., Aroclor 1254 is more viscous than Aroclor 1242.

SECTION 4..FIRE -AND EXPLOSION DATA - o

Flash Point* | Autoignition Temperature: Not Found lLEL: Not Found A ]UEL: Not Found

Extinguishing Medla: Use water spray/fog, carbon dioxide (CO,), dry chemical, or “alcohol" foam to extinguish fires that involve poly-
chlorinated biphenyls. Although it is very difficult to ignite PCBs, they are often mixed with more flammable materials (oils, solvents, eic.)
Unusual Fire or Explosion Hazards: If a transformer containing PCBs is involved in a fire, its owner may be required to report the incident
to appropriate authorities. Consult and follow all pertinent Federal, state, and local regulations. Special Fire-fighting Procedures: Wear

a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode; fire fighters
must also wear a complete set of protective clothing. Comments: The hazards of PCB fires are associated with the possibility of their being
released into the environment where they and their products of degeneration can pose serious long-term healtk risks. These potential
problems are heightened by the PCBs' resistance to biological and chemical degradation and by the possibility that they will contaminate
underground water systems (see sect. 5)

*Ranges from 284°F (140°C) to 392°F (200°C).

"SECTION 5.-REACTIVITY DATA -

Stability/Polymerization: Polychlorinated biphenyls are very stable materials. Hazardous polymerization cannot occur. '

_~Chemical Incompatibilities: PCBs can react dangerously with sodium or potassium. These reactions are part of an industrial process used

to destroy PCBs; however, people have been killed by explosions at PCB treatment, storage, and disposal sites. Conditions to

Avold: Limit human exposure to PCBs to the lowest possible level; especially avoid contact with skin. Hazardous Products of Decom-
positon: Thermal-oxidative degradation of PCBs can produce toxic gases such as carbon monoxide, chlorine, chlorinated aromatic frag-
ments, phenolics, aldehydes, and hydrogen chloride. Incomplete combustion of PCBs produces toxic compounds such as polychlorinated
dibenzofuran (PCDF, the major product of combustion), and polychlorinated dibenzo-p-dioxin (PCDD or dioxin).

Copyright € 1988 by Gegium Publishing Corparation
Any

ial use or repr jon without the publisher's isxion is ibited
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| SECTION 6. HEALTH HAZARD INFORMATION . L L L

hyperemia of the conjunctiva; hyperpigmentation of skin, nails, and mucous membrane; chloroacne; disunciive nau Joilicles; fever; hearing
iffi Spasms; headache; vomiting; and diarrhea. PCBs are potent liver toxins that can be absorbed through unbroken skin in

by any rout
in rodents. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, eyelids, blood, liver.
Primary Entry: Inhalation, skin contacvabsorption. Acute Effects: Skin and eye irritation, acneform dermatitis, nausea, vomiting,
abdominal pajn, jaundice, liver damage. Chronic Effects; Possible cancer (evidence of this js inconclusive); reproductive effects (jaundice,
excessive secretion of tears, derma] chromopexy); and hepatitis. FIRST AID:; Eyes. Immediately flush eyes, including under the eyelids,
gently but thoroughly with flooding amounts of running water for 15 minutes, Skin. Rinse exposed skin with flooding amounts of water;
wash with soap and water, Inhalation. Remove the exposed person to fresh air; restore and/or support breathing as needed. Have qualified
medical personnel administer OXygen as required. Ingestion, Induce vomiting by sticking your finger to the back of the exposed person's
throat. Have him or her drink 1to 2 glasses of milk or water. Get medical help (in plant, paramedic, community) for all exposures.
Seek prompt medical assistance for further treatment, observation, and Support after first aid. Note to Physician: PCBs are poorly metabo-
lized, soluble in lipids, and they accumulate in tissues or organs rich in lipids. Liver function tests can help to determine the extent of body
damage in exposed persons. If electrical equipment containing PCBs arcs over, the PCBs or other hydrocarbon dielectric fluids may
decompose and give off hydrochloric acid (HC1), a potent Tespiratory iritant.

SECTION 7.~ SPILL;LEAK, :AND DISPOSAL:"E'PROCEDURES':

Spil/Leak: Treas any accidental release of PCBs g5 an emergency. An SPCCP (spill-prevention control and Countermeasure plan) must be
Jormulated before spills or leaks occur. PCBs are resistant to biodegradation, soluble in lipids, and chemically stable; as such they have

in fines, lawsuits, and negative publicity. Warning: Accidenta] spills of PCBs that may affect water supplies must be reported to Coast
Guard personne] at the National Response Center, telephone (202) 426-2675.

OSHA Designations -
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z). -
EPA Designations (40 CFR 302.9) s

CERCLA Hazardous Substance, Reportable Quantity: 10 Jbs (4.54 kg), per the Clean Water Act (CWA), §§ 311 (b) (4) and 307 (a).
SECTION "8, SPECIAL PROTECTION INFORMATION -~ T

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of PCBs is possible, wear a full face shield.
Follow OSHA eye- and face-protections regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genjum
reference 88 for the maximum-use concentrations and/or exposure limits cited ip section 2. Follow OSHA respirator regulations (29 CFR
1910.134). For emergency or nonroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-
purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and
gauntlets, etc., to prevent any contact of PCBs with your skin. Ventilation: Instal] and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airbore ievels of this materja] below the OSHA PEL standards cited in section 2. Loca]
exhaust ventilationp is preferred because it prevents dispersion of the contamination into the general work area by eliminating it at jts source,

clothing and launder jt before wearing it again; clean this material from your shoes and equipment. Heavily soiled clothing must be properly
discarded in a manper consistent with applicable regulations. Comments: Practice good personal hygiene; always wash thoroughly after
using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics, Keep it off your clothing and equipment.
Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do nor eat, drink, or smoke in work areas.

SECTION 9, ‘SPECIAL PRECAUTIONS AND COMMENTS

Transportation Data (49 CFR 172.101-2; PCBs were the first materials to be directly regulated by Congress by way of TSCA in 1976.)

DOT Shipping Name: Polychlorinated Biphenyls IMO Shipping Name: Polychlorinated Biphenyls
DOT Hazard Class: ORM-E IMO Hazard Class: 9
ID No. UN 23115 IMDG Packaging Group: II

DOT Packaging Requirements: 49 CFR 173.510
References: 1,6, 26, 38, 84-94, 100, 101, 116, 117, 120, 122.

Technical Review: Northeast Analytical, Inc. (PCB and VOC Specialists), Schenectady, New York, Telephone: (518) 346-4592

COPyrig,mOwnbmeinm Publishing Corporation. Any commercial use or reproduction without the publisher's permissi is prohibited Judg A (o the suitadiity of inf 00 berein for the parchaser's
Porpotes are Uy the purchaser’s responsibility. Although ¢ care has been taken in the preparati of such inf ‘...,G:niumPublish.imCa’pomjoncxunﬂsnowtm&s.mkumnmu-
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Material Safety Data Sh et No. 317
Genium Publishing Corporation &1&%)
Schenectady, N ¥ 13500 636 USA | @ |
chenectady, - )
(518) 377-8855 : e LG Co, {{:‘j,'-’d' -:MlAgu;tl 1979

- MATERIAL IDENTIFICATION

MAILEIAL [IANML TID UENE 1IM1S
12 50
: Methy! Benzene, Methyl Benzol, Phenylmethane, Toluol, F3 0
CqHg, CAS #0108-88-3 : R:0
' PPE®
MANUFACTURER/SUPPLIER: Available from many suppliers, inchuding; *See sect. 8 R1
Allied Corp., PO Box 2064R, Morristown, NJ 07960; Telephone: (201) 4554400 13
Ashland Chemical Co., Industrial Chemicals & Solvents Div., PO Box 219, s$2
Columbus, OH; Telephone: (614) 889-3844 K 4
gy ——— N—
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Toluene cal00 {8-kr TLV: 100 ppm, or
CHj ' 375 mg/m>* (Skin)**
' Mz, Inhalation, TCLo:
100 ppm: Psychotropic®®®
*  Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Oral, LDggy: 5000 mg/kg
accepuable ceiling concentration of 300 ppm and an acceptadle Ra, Inhalation, LCLo:
maximum peak of S00 ppav10 minutes. : 4000 ppm/4 hna.
*® Skin designation indicates that oluene can be absorbed through intact Rabbit, Skin, LDgq: 14 gm/kg
skin and contribute o overall exposure.
*** Affects the mind. : Human, Eye: 300 ppm
{ SECTION 3. PHYSICAL DATA - —
Bouing Pomt —. 231°F (111°C) Evaporation Rate (BuAc = 1) ... 224
Vapor Pressure @ 20°C, mm Hg .. 22 Specific Gravity (Hy0 = 1) ... 0.866
Water Solubility @ 20°C, wt. % ... 0.05 Melting Point .. -139°F (-95°C)
Vapar Deasity (Air = 1) .. 3.14 _ Percent Volatile by Volume ... ca 100

Moleculer Weight ... 92.15

Appearance and odor Clear, coloriess liquid with & characteristic aromatic odor. The odor is detectable © most individuals in
the range of 10 0 1S ppm. Because olfactory fatigue occurs rapidly upon exposure 1o tolucae, odor is pot 8 good waming

property.

SECTION 4. FIRE AND E SION DATA LOWER| UPPER
Flash Point and Method Autoignition Temp. Flammability Limits In Air
40°F (4°C) CC 896°F (480°C) % by Volume 127 7.1

- Carbon dioxide, dry chemical, alcohol foam. Do nok use = solid stresm-of waler because the stream
will scatter and spread the fire. Use water Spray to cool tanks/containers that are exposed 1o fire ang to disperse vapors.
: This OSHA class IB flammable liquid is a dangcrous fire hazard. It is a moderate fire
hazard when exposed 1o oxidizers, heat, sparks, or open flame. Vapors are heavier than eir and miy travel 2 considerable
distance (0 ap ignition source and flash back.
- : Fire fighters should wear self-contained breathing spparatus with full facepiece
operated ip & positive-pressure mode when fighting fires involving tolueoe.

SECTION 5. REACTIVITY DATA

¢ Toluene is stable in closed containers at room iemperature under pormal storage and
handling conditions. It does pot undergo hazardous polymerization. This material is incompatible with strong oxidizing
ageals, dinitrogen tetraoxide, silver perchiorate, tetranitromethane, and uranium hexafluoride. Contact with these materials
may cause fire or expiosion. Nitric acid and wluene, especially in the presence of sulfuric acid, will produce nitrated
compounds that are dangerously explosive.

CONDITIONS TO AVOID: Avoid exposure to sparks, open flame, hot surfaces, and all sources of heai and ignition. Toluene
will antack some forms of plastics, rubber, and coatings. Thermal decomposition or burning produces carbon dioxide and/or- -
carbon monoxide.

© 1986 Ormar P ln‘aa\m
x ..:ﬂucv . ¢ B2 publ ey peression § prohiied,




. No.317 48 TOLUENE
- I SECTION 6. HEALTH HAZARDINFORMATION TTLV ]
oluene 13 ot 8 carcmogen span mey cause
aﬂmofﬁtmmmmmdh Expumlazmmhlhusmunum
“weakmess, confution, lacrimanon (tesring) and peresthesia (s sensation of prickling, tingling, or creeping oo the skin that

has oo objective cause). Exposure 10 higher concentrations may cause heacdache, nauses, dizxioess, dilated pupils, end
cuphoris, snd, in severe cases, mey cause tnconiciocsaess and death. The liquid is frritating t© the eyes and skin. Cootact
with the eyes mey cause transient cornesl damage, conjenctival irritation, and burns if oot procpdy removed.  Repeased
wd/or prolonged cootact with the skin may csuse drying end cracking. [t msy be absorbed tyough the skin in wxic
amounts. Ingestion causes izritation of the gastrointestinal tract snd may cause effects resembling those from inhalstion of
the vapor. Chrooic overexposure © binene may cause reversible kidoey and liver injury. EIRST AID: EYE CONTACT:
lmdnuyﬂuheyammmw.vﬂammbnuumu Get medical attention if frritation
persuns.® SKIN CONTACT: Immediately flush skin (for a leaxt 15 minutes) while removing cootaminated shoes and
clothing. Wash exposed ares with 302p end waler. Get medical stzntion if irvitation persists or if s large ares bas been
exposed.® INHALATION: Remove victim 1o fresh air. Restore sodir suppont breathing a8 required. Keep victin warm sod
quiel Get medical help.® INGESTION: Give victim 1 © 2 glasses of waser or milk. Contact 8 poison cootrol ceoser. Do ot
induce vomiting unless direcaed © do so0. Transpant victim 1 & medical facility. Never give anything by mouth © 8 persoo
who is unconscious or cogvulsing.  * GET MEDICAL ASSISTANCE « lo plant, paramedic, commnity. Get madical help
for further treazment, observation, and support after first aid, if indicaed.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES:
SPILLAEAK: Notify safety personne! of large spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Limit access © spill ares 1 pecetsary peronned cnly. Remove leaking contxiners © safe
place if feasidle. Cleanup persamel need prowection agtinst contact with liquid end inhalstion of vapar (see sect. §).
WASTE DISPOSAL: Abecrd small spills with peper owel or vermiculite. Cootain largs spills and collect if feasible, or
absard with vernscutite or sand. Place wasie solvent ar sbeorbent o closed containers for disposal sting sonsperking
wols. Liquid cap be fluthed with water 1 mn open bolding area for handling. Do oot fiush ©© scwer, watzrshed, or waterwey.
COMMENTS: Place in suitable cootainer for disposal by a licensed contractor or burn in an spproved incinerator, Coosider
reclauming by distillation. Contaminated absorbent can be buried i & sanitery Lendfill. Follow all Federal, state, and local
regulations. Tlm 96: 100-10 ppm.  Toluene is designaied as & hazardous waste by the EPA. The EPA (RCRA) HW No. is
| U220 (40 CFR 261). The reporable quantity (RQ) is 1000 /4S54 kg (40 CFR 117).

"~ CIION 8 SPECIAL PROTECTION INFORMATION.

Jvide general and local exhaust ventilatioo o meet requremecats. wnhnmtnduhaehwulmmh
ponsparking &nd have & explosioo-froof design. Exhaust hoods should have s face velocity of at least 100 Mm (linear feet
per minule) and be designed 10 capeure heavy vapar. For emergency or nonroutine exposures where the TLV may be exceeded,
use & organic chemical cartridge respiraior if concentration is less than 200 ppm and an spproved canister gas mask or self-
contained breathing apparatus with full facepiece if concentration is greater than 200 ppm.

Safery glasses or splash goggles should be worn i all work areas. Neoprene gloves, apro, face shield, boots, snd other
appropriate protective clothing and equipment should be svailable and worn &3 pecessary © prevent skin and eye contact.
Remove contaminated clothing immedistely and do pot wear it until & has been property laundered.

Eyewash stasions and safety showers thould be readily svailsble in use snd handling sress.

Cootact lenses pose a special hazard; soft lenses may absarb brritants and all lenses coocentrate them.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

STORAGE SEGREGATION: &mnudeq.u&menqﬁmoMmmeﬂcmmm
Storage areas must meet OSHA requirements for class [B flammable liquids. Use metal safety cans for handling small amounts.
Protect cootainers from physical damege. Use oaly with adequate ventilasion. Avoid cootact with eyes, skin, ar clothing. Do
oot inhale or ingest. Use caction wheo handling this compound becsuse it can be absarbed through intact siin in toxic
amousss.  SPECIAL HANDLING/STORAGE: Ground and bond metal conlainers and equipment 10 prevent static sparks when
making tansfers. Do oot smoke in use or storage areas. Use poasperking wols. ENGINEFRING CONTROLS: Preplacement
and periodic medical exams emphasizing the liver, kidneys, pervous sysiem, lungs, beart, and blood should be provided.
WorkmexpowdbmwmnmﬁmM(ﬁm)muhumﬁndukumnyw.Und
aleohol can aggravae the oxic effecs of Wlueoe.

COMMENTS: Emptied containérs cootain product residues. Hnﬂe sccordingly!

Toluene ‘s designated o3 3 hazardous substance by the EPA (40 CFR 116). DOT Clmsification: Flammable liquid. UN1294.

Dats Source(s) Code: 1-9, 12, 16, 20, 21, 24, 26, 34, 81, 82. CR
3 m-omuwllqdmnfamm 1 Approvals ﬁow H/96.

Fro e BT e TN e e

Mwmm‘u«n o :-m-n -
10 B¢ 0Oy ar BILAY ‘arotion for appUCEtOS 10 PUrChesers
\atended purposss or for conssquences of £3 U « | Medical Review
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Material Safety Data Sheet No.318
From Genium's Reference Collection ;
Genium Publishing Corporation XYLENE (Mixed Isomers)
1145 Catalyn Street (Revision D)
Schenectady, NY 12303-1836 USA Issued: November 1980
(518) 377-8855 aemum pusuiswinG corp. | Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION

Material Name: XYLENE (Mixed Isomers)

Description (Origin/Uses): Used as a raw material for the production of benzoic acid, phthalic anhydride, isophthalic o
and terephthalic acids and their dimethy esters in the manufacture of polyester fibers; in sterilizing catgut; with

Canadian balsam as oil-immersion in microscopy; and as a cleaning agent in microscopic techniques.
Other Designations: Dimethylbenzene; Xylol; CH _; CAS No. 1330-20-7

Manufacturer: Contact your supplier or distributor. éonsull the latest edition of the Chemicalweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. H 2 R
Comments: Although there are three different isomers of xylene (ortho, meta, and para), the health and physical F 3 1
hazards of all three isomers are very similar. This MSDS is written for a xylene mixture of all three isomers, R O
which is usually commercial xylene. PPG* S
*See sect. 8 K
SECTION 2. INGREDIENTS AND HAZARDS _{ <% { - EXPOSURE LIMITS
Xylepe (Mixed Isomers), CAS No. 1330-20-7* e IDLH™ Level: 1000 ppm
*o-Xylene, CAS No. 0095-47-6 OSHA PEL
m-Xylene, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m*
p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987-88
**Check with your supplier to determine if there are additions, contaminants, or TLV-TWA: 100 ppm, 435 mg/m’
impurities (such as benzene) that are present in reportable quantities per TLV-STEL: 150 ppm, 655 mg/m’
29 CFR 1910. Toxicity Data™""
**mmedi 10 life and health. oxicity Data
"1::11151 l:fgsiims;?; N ezagzldc(‘)ﬂooo for additional data with ref Human, Iohalation, TC, ; 200 pp
ee , (No. . ), for additional data with references Map, Inhalation, LC, : 10000 ppm/6 Hrs
10 reproductive, irritative, and mutagenic effects. Rat, Oral, LD, 4300 mg/kg
SECTION 3. PHYSICAL DATA .. .
Boiling Point: 275°F to 293°F (135°C 10 145°C)* Water Solubility (%): Insoluble
Melting Point: -13°F (-25°C) Molecular Weight: 106 Grams/Mole
Evaporation Rate: 0.6 Relative to BuAc =1 % Volatile by Volume: Ca 100
Specific Gravity (H,0 = 1): 0.86 Vapor Pressure: 7 to 9 Torrs at 68°F (20°C)

Vapor Density (Air = 1): 3.9
Appearance and Odor: A clear liquid; aromatic hydrocarbon odor.

*Materials with wider and narrower boiling ranges are commercially available.

SECTION 4. FIRE AND EXPLOSION DATA - -~ . - -~ | LOWER "I “UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
81°F 10 90'F (27°C 10 32°C) 867°F (464'C) % by Volume 1% 1%

Extinguishing Media: Use foam, dry chemical, or carbon dioxide. Use water sprays to reduce the rate of burning and to cool containers.

Unusual Fire or Explosion Hazards: Xylene vapor is heavier than air and may travel a considerable distance to a low-lying source of
ignition and flash back.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA -~

Xylene is stable in closed containers during routine operations. It doe
Chemical Incompatibilities: This material may react dangerously with strong oxidizers.
Conditions to Avoid: Avoid any exposure to sources of ignition and to strong oxidizers.

Hazardous Products of Decomposition: Carbon monoxide (CO) may be evolved during xylene fires.

Copyright © 1988 Genijum Publishing Corparation.
; tbe poblish
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No.318 XYLENE (Mixed Isomers) 8/88

SECTION: 6. HEALTH-HAZARD INFORMATION
Xylene is not lisied as a carcinogen by the IARC, NTP, or OSHA.
Summary of Risks: Liquid xylene is a skin irritant and causes erythema, dryness, and defatting; prolonged contact may cause
blistering. Inhaling xylene can depress the central nervous system (CNS), and ingesting it can result in gastrointestinal disturbance; and
possibly hematemesis (vomiting blood). Effects on the eyes, kidneys, liver, lungs, and the CNS are also reported. Medical Conditions
Aggravated by Long-Term Exposure: Problems with eyes, skin, central nervous system, kidneys, and liver may be worsened by
exposure 1o xylene. Target Organs: CNS, eyes, gastrointestinal tract, blood, liver, kidneys, skin. Primary Entry: Inhalation,
skin contact/absorption.  Acute Effects: Dizziness; excitement; drowsiness; incoordination; staggering gait; irritation of eyes, nose,
and throat; corneal vacuolization; anorexia; nausea; vomiting; abdominal pain; and dermatitis. Chronic Effects: Reversible eye
damage, headache, loss of appetile, nervousness, pale skin, and skin rash.
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at
least 15 minutes. Skin. Immediately wash the affected area with soap and water. Iphalation. Remove the exposed person to fresh
air; restore and/or support his or her breathing as needed. Have a trained person administer oxygen. Ingestion. Never give anything
by mouth to someone who is unconscious or convulsing. Vomiting may occur spontaneously, but do not induce it. If vomiting should
occur, keep exposed person's head below his or her hips to prevent aspiration (breathing the liquid xylene into the lungs). Severe
hemorrhagic pneumonitis with grave, possibly fatal, pulmonary injury can occur from aspiring very small quantities of xylene.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid. If exposure is severe,
hospitilization for at least 72 hours with careful monitoring for delayed onset of pulmonary edema is
recommended.

SECTION 7.
Spill/Leak: Notify safety pers
protection against contact with and inhalation of xylene vapor (sec sect. B). Contain large spills and collect waste or absorb it with an inert
material such as sand, earth, or vermiculite. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal.
Keep waste out of sewers, watersheds, and walerways.

Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local
regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U239

CERCLA Hazardous Substance, Reportable Quantity: 1000 1bs (454 kg), per the Clean Water Act (CWA), section 311 (b) (9)

#SECTION-8. SPECIAL PROTECTION:INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-
approved respirator per the NJOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations and/or the exposure limits
cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reactor
vessels and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-
purifying respirators will nor protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, gauntlets,
elc., as required by the specifics of the work operation to prevent prolonged or repeated skin contact with xylene. Ventilation: Install
and operate general and local maximum, explosion-proof ventilation systems powerful enough to maintain airborne levels of xylene

below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of xylene into
geperal work areas by eliminating it at its source. Consult the latest edition of Gepium reference 103 for detailed recommendations.

Safety Stations: Make eyewash stations, safety/quick-drench showers, and washing facilities available in areas of use and handling.
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do
not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean xylene from shoes
and equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your
clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or
smoke 1n any work area. Do not inhale xylene vapor.

"SECTION 9. SPECIAL PRECAUTION

Storage/Segregation: Store xylene in a cool, dry, well-ventilated area away from sources of ignition and strong oxidizers. Protect
containers from physical damage.

Special Handling/Storage: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design.
Ground and bond all containers, pipelines, etc., used in shipping, transferring, reacting, producing, and sampling operations.

Transportation Data (49 CFR 172.101-2)
DOT Shipping Name: Xylene DOT Label: Flammable Liquid IMO Label: Flammable Liquid
DOT ID No. UN1307 DOT Hazard Class: Flammable Liquid IMO Class: 3.20r3.3

References: 1,2, 12, 73, 84-94, 100, 103.

Judgments as to the suitability of information herein for purchaser's purposes are
necessarily purchaser's responsibility. Therefore, although reasonable care has Prepmd by P Igoe' BS

been taken in the preparation of such information, Genium Publishing Corp. Industrial Hygiene Review: D] Wilson. CIH
extends 0o warranties, makes no representations and assumes no responsibility ) !

as to the accuracy or suitability of such information for application to . . .
purchaser's intended purposes or for consequences of its use. 3 Medical Review: MJ Hardies, MD

Copyright © 1988 Genium Publishing Carporstion.
Azy ial use or reproduction without the publisher's permissics is prohibited




ATTACHMENT D

NIOSH METHOD 5503



POLYCHLOROBIPHENYLS

FORMULA: mixture: Ci2t10-xC1x
(where x = 1 t0 10])
A.M.: ca. 258 (42% (4 I c,zu-,mz);
ca. 326 (54% C1 C12H5C15)

T mETHOO: 5503
ISSUED: 2/15/84

REVISION #1: 8/15/81

OSHA: 1 ng/m? (42% C1); PROPERTIES: 42% C1: B8P 325 to 366 °C; W -19 °C;
0.5 mg/m?® (54% C1) d 1.38 g/ml @ 25 °C;
NIOSH: 0.001 mg/m® 021 VP 0.01 Pa (8 x 105 mm Hg;
ACGIN: 1 s (42% C1); STEL 2 og/m?® 1 mg/m?) 8 20 oc [3]
0.5 (54% €1); STEL ) ng/m? sax C1: BP 365 to 390 °C; w 10 °C;
(skin) d 1.54 g/ml 0 25 °C;
VP 0.0004 Pa (3 x 10-¢ sm Hg;

0.05 mg/m®) @ 20 °C (3,4)

SYNONYMS: PCB; CAS #1336-36-3; 1,
(Aroclor 1242; CAS #53469-21-9),

1*-bipheny) chloro (CAS
and 54% C1 (Arocior -1254;

#21323-18-8); chiorodipheny!, 42% (4]
CAS #11097-69-1)

SAMPLING

MEASUREMENT

SAWPLER: FILTER + SOLI0 SORBENT
(13- glass fiber + Florisil,

100 mg/S0 mg)
"FLOW RATE: 0.05 to 0.2 L/min or less

VOL-MIN: 1L @0.5 mg/m?
-MX: 50 L

SHIPMENT: transfer filters to
glass vials after sampling

SAMPLE STABILITY: unknown for filters;
2 months for Florisil

tubes [5]

BLANKS: 10% of samples

ACCURACY

RANGE STUDIED: not studied
BIAS: none identified

OVERALL PRECISION (sp): nmot evaluated

ITECHNIQUE: GAS CHROMATOGRAPHY , EcD (®Ni)

[]

LANALYTE: polych]orobiphenyls

(]

IDESORPTION: filter + front section, S mL hexane;
H back section, 2 mL hexane

1

LINJECTION VOLUME:
1

!YEH’ERATURE-INJECTIN: 250 - 300 °C
' -DETECTOR: 300 - 325 °C
-COLUMN: 180 °C

4 pL with 1-pl backflush

!
!
1CARRIER GAS: Np, 80 nal/min
t

1COLUMN: glass,
! QF-1 on

1.8mx 2 mID, 1.5% 0V-17/1.95%
80/100 mesh Chramosord WP

ICALIBRATION: standard PCB mixture in hexane
[ ]

IRANGE: 0.4 to 4 yg per sample (6]
[}

'ESTIMATED LOO: 0.03 ug per sample (6]

'PRECISION (s,): 0.044 [5]

APPLI

CABILITY: The working range 1s 0.01 to 10 mg/m® for a a0-L air sample [S]. With

modifications, surface wipe samples may be analyzed [7,8].

INTERFERENCES: Chlorinated pesticides, such as
PC8. Sulfur—containing compounds _in petrol

eum products 2

interfere with quantitation of
1so interfere [9].

DOT and ODE, may

OTHER METHOOS: This method rev

ises Methods $120 [},

5503 (dated 2/15/84), and P&CAM 244 [5].

methods $121 [11] and pacam 253 [12] for PCB have not been revised.

8/15/87
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N10SH Kanual of Analytical Methods



POLYCHLOROBIPHENYLS METHOD: 5503

—

REAGENTS: : EQUIPMENT:
1. Hexane, pesticide quality. 1. Sampler: 13-mm glass fiber filter without binders
2. Florisil, 30/48 mesh sieved from in a Swinnex cassette (Cat. No. SX 0001300,
30/60 mesh. After sieving, dry Millipore Corp.) followed by a glass tube, 7 am
at 105 °C for 45 min. Mix the long, 6 mm 0D, 4 sm ID containing two sections of
cooled Florisil with 3% (w/w) 30748 mesh deactivated Florisil. The front section
distilled water. is preceded by glass wool and contains 100 mg and
3. Nitrogen, purified. the backup section contains 50 mg; urethane foam
4. Stock standard solution of the between sections and behind the backup section.
PC8 in methanol or isooctane Join the cassette and Florisil tube with PVC tuding,
(commercially available).* 3/8" L x 9/32" 0D x 5/32" 1D, on the outlet of the

cassette and with another piece of PVC tubing,
374" L x 5/16" 00 x 3/16" 1D, complete the union.
#*See SPECIAL PRECAUTIONS. 2. Personal sampling pump, 0.05 to 0.2 L/min, with
flexible connecting tubing.
. Tweezers.
. Vials, glass, 4- and 7-mL, with aluninum or
PTFE-1ined caps.
5. Gas chromatograph, electron capture detection
(%2Ni), integrator and column (page 5503-1).
6. volumetric flasks, 10-mL and other convenient sizes
for preparing standards.
. Syringe, 10-uL.

» W

-~

SPECIAL PRECAUTIONS: Avoid prolonged or repeated contact of skin with PCB and prolonged or
repeated breathing of the vapor [1,2,13].

SAMPLING: :
1. Calibrate each personal sampling pump with a representative sampler in line.
2. Break the ends of the Florisil tube immediately before sampling. Connect Florisil tube to

Swinnex cassette and attach sampler to personal sampling pump with flexible tubing.

3. Sample at an accurately known flow rate between 0.05 and 0.2 L/min for a total sample size

of 1 to SO L.

NOTE: At Jow PCB concentrations, the sampler was found to be efficient when operated at
flow rates up to 1 L/min, for 24 hours [8]. Under these conditions, the limit of
detection was 0.02 yg/m?,

4. Transfer the glass fiber filters to 7-mL vials. Cap the Florisil tubes with plastic (not
rubber) caps and pack securely for shipment.

SAMPLE PREPARATION:
"~ 5. Place the glass wool and 100-m] Florisil bed in the same 7-mL vial in which the filter was
stored. Add 5.0 mL hexane.
NOTE: For surface wipe samples, extract each gauze pad with 25 mL hexane [7].
6. In a 4 mL vial, place the S0-mg Florisil dbed including the two urethane plugs. Add 2.0 mi
hexane. :
7. Allow to stand 20 min with occasional agitation.
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METHOD: 5503 POLYCHLOROBIPHENYLS

CALIBRATION AND QUALITY CONTROL:

10.

Calibrate daily with at least five working standards over the range 10 to S00 ng PCB/mL.

a. Add known amounts of stock standard solution to hexane in 10-mL volumetric flasks and
dilute to the mark.

b. Analyze together with samples and blanks (steps 11 and 12).

c. Prepare calibration graph (sum of areas of selected peaks vs. ng PCB/mL).

. Determine desorption efficiency (DE) at least once for each lot of glass fiber filters and

Florisil used for sampling in the calibration range (step 8). Prepare three tubes at each

of five levels plus three media blanks.

a. Remove and discard back sorbent section of a media blank Florisil tube.

b. Inject known amounts of stock standard solution directly onto front sorbent section and
onto a media blank filter with a microliter syringe. '

c. Cap the tube. Allow to stand overnight.

d. Desorb (steps 5 through 7) and analyze together with working standards (steps 11 and 12).

e. Prepare a graph of DE vs. ug PCB recovered.

Analyze three quality control blind spikes and three analyst spikes to ensure that the

calibration graph and DE graph are in control.

MEASUREMENT :

n.

12.

Set gas chromatograph according to manufacturer's recommendations and to conditions given

on page 5503-1. Inject sample aliquot manually using solvent flush technique or with

autosampler. :

NOTE 1: Where individual identification of PCB is needed, a procedure using a capillary
colum may be used [14].

NOTE 2: If peak area is above the linear range of the working standards, dilute with
hexane, reanalyze and apply the appropriate dilution factor in calculations.

Sum the areas for five or more selected peaks.

CALCULATIONS:

13.

Determine the mass, ng (corrected for DE) of PCB found on the glass fiber filter () and in
the Florisil front (Wg) and back (W) sorbent sections, and in the average media blank
filter (8) and front (Bg) and back (By) sorbent sections.

NOTE: If W, > Wg/10, report breakthrough and possible sample loss.

14. Calculate concentration, C, of PCB in the air volume sampled, v (L):

(H+Hf+\io-8-v8f-8b)f\0";m.

EVALUATION OF METHOO:

This method uses 13-mm glass fiber filters which have not been evaluated for collecting PCB.

In Method $120, however, Aroclor 1242 was completely recovered from 37-om glass fiber filters
using 15 mL isooctane [12,15,16]. With SmL of hexane, Aroclor 1016 was also completely
recovered from 100-mg Florisil beds after one-day -torage [5]. Thus, with no adsorption effect
likely on glass fiber filters for PCB, 5 mi hexane should be adequate to campletely extract PCB
from cambined filters and front sorbent sections. Sample stability on glass fiber filters has
not been investigated. Breakthrough volume was >48 L for the Florisil tube at 75% RH in an
atmosphere containing 10 mg/m® Aroclor 1016 [S].
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Table 1. Composition of some Aroclors [3].

Major Components Aroclor 1016 Aroclor 1242 Aroclor 1254
8iphenyl 0.1% <0.1% <0.1%
Monochlorobiphenyls _ 1 1 <0.1
Dichlorobiphenyls 20 16 . 0.5
Trichlorobiphenyls LY} 49 1
Tetrachlorobiphenyls 21 25 21
Pentachlorobiphenyls ' ] 8 48
Hexachlorobiphenyls <0.) 1 3
Heptachlorobiphenyls none detected <0.1 . 6
Octachlorobiphenyls none detected none detected ' none detected

- —
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