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1.0 INTRODUCTION

I
This Health and Safety Plan (HASP) has been developed 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 preservativec , 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 IS-acre site is bounded by Sanford Road on the west, Allen Harbor o~ 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 10ft. 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 wrinen pennission 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 Impenneable sheet pile wall and slurry wall
• Excavation and regrading of waste material and surface soils
• Demobilization of Project Site

\

INTRODUCTION
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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 (Crn) 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 (SSO)

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.

2.4 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 to be used or released (0 others only with explicit wrinen pennission of OHM Remediation
Services Corp.
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2.6 KEY SAFETY PERSONNEL

KEY PERSONNEL AND MANAGEMENT

The following individuals share responsibility for health and safety at the site.

Project Manager

Site Supervisor

Site Safety Officer

Program Manager for
LANTDIV

ER Health and Safety
DirectorlProject CIH

Vice President, Health
and Safety

William Snow, P.E.
(508) 435-9561 (office)
(508) 545-3473 (pager)

Brad Coats
(508) 545-3028 (pager)

TBD
(site phone)

George Krauter, P.E.
609-588-6477 (office)

Kevin McMahon, M.S., CIH
609-588-6375 (office)
609-421-7523 (pager)

Fred Halvorsen, Ph.D., PE, CIH
800-231-7031

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

Methylene Chloride Skin, Oral, Eye
(Dichloromethane)

50 ppm A suspected human carcinogen; Irritant to
eyes, skin; dizziness, slurred speech

Colorless liquid with a chloroform odor;
incompatible with strong oxidizers, active
metals

Dichloroethene
(Dichloroethylene)

Trichloroethane
(Methyl
Chloroform)

Carbon
Tetrachloride

Trichloroethene

Tetrachloroethene

Methane

Inhalation, Skin

Skin. Inhalation

Skin, Inhalation,
Ingestion

Inhalation, Skin,
Eye

Inhalation, Skin

Inhalation

200 ppm

10ppm

5 ppm

50 ppm

25 ppm

N/A

Nausea, vomitini!. CNS depression

Colorless liquid. chloroform-like odor

Defats skin causing redness/scaling;
anesthetic. headache

Colorless liquid w/ether-like odor;
Incompatible with acetone, active metals

A suspected human carcinogen; highly toxic;
irritating to skin. eyes

Incompatible with active metals; clear liquid
with sweet odor

Irritant to lungs and eyes; dermatitis, burns,
headache, dizziness

Colorless, liquid, either-like odor forms
explosive mixtures with KOH and NaOH

VomitinJ!, nausea, diarrhea. bloody stools

Colorless liquid with chloroform-like odor;
incompatible with strong oxidizers, active
metals

A simple asphyxiant; impaired muscular
coordination

Colorless, odorless, tasteless gas; very
flammable and exolosive

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

Benzene

Toluene

Ethyl Benzene

Xylene

Polychlorinated
Biphenyls (PCBs)

Skin, Inhalation

Inhalation, Skin,
Eye

Inhalation, Skin

Inhalation, Skin

Inhalation, Skin

1 ppm

lOOppm

lOa ppm

lOa ppm

0.5 mg/m3

A human carcinogen (Leukemia); headache,
nausea, fati ue, mental dullness, bronchitis

Incompatible with strong oxidizers, Fluorides,
Flammable Ii uid

Irritant to eyes, noise, skin, lungs; fatigue,
Headache, Eu haria, Dizziness

Clear liquid, Aromatic odor; Flammable
Li uid, reacts with stron oxidizers

Irritant to lungs, eyes skin; depression of CNS,
Headache, Dizziness

Reacts with strong oxidizers; flammable
Ii uid. aromatic odor

Skin Irritant; CNS Depression, incoordination.
anorexia, abdominal pain

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

A human carcinogen; eye discharge, acne,
eru tions, 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
• Irritation of the eyes, nose, or throat
• Euphoria
• Chest pains and coughing
• Rashes or bums

OHM Project l6586HS 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 wrinen permission of OHM Remediation .
Services Corp.
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3.2 PHYSICAL HAZARDS

JOB HAZARD ANALYSIS

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.

3.3 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 feel 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.

. ;", -y,'·r· -_ "" ::-. . 'l' <\:: ..'~ .. . -

- AMBIENT
- --

NO CHEMICAL PROTECTIVE ':CHEMICALPROTECTIVE
TEMPERATURE CLOTHING (LEVEL D PPE) :;': .CLOTlIING (D+/CIB/A) -

90° F or above After 45 minutes of work After 15 minutes of work

87.5 F-90 F After 60 minutes of work After 30 minutes of work

82.5-87.5 F 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 wrinen pennission of OHM Remediation
Services Corp_ .
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':~ji~,':~~IENT
':.TEMPERATURE

77.5-82.5 F

72.5-77.5 F

After 120 minutes of work

After 150 minutes of work

JOB HAZARD ANALYSIS

': :<'- -' :,-;:~,<:;:;)t}i?~:"·":\)~·:·:'-:~::··.. :.".-;
MICAJ:;;PROTECTIVE

"'iOTHING{D+/CIBIA)

After 90 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 to others only with explicit written pemlission of OHM Remediation
Services Corp,
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Distin~uishin~Features of Poison Ivy Group Plants

JOB HAZARD ANALYSIS

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.

First Aid

a. Remove contaminated clothing; wash all exposed areas thoroughly with soap and
water, followed by rubbing alcohol.

b. 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, includlilg 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
Informalion herein is proprielary and confidenlial and to be used or released to others only with explicil written permission of OHM Remediation
Services Corp.
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JOB HAZARD ANALYSIS

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 stages, 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.

3.3.4 Noise

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 l6586HS 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 wrinen permission of OHM Remediation
Services Corp.
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3.4 TASK-SPECIFIC RISK ASSESSMENT I ACTIVITY HAZARD ANALYSIS

JOB HAZARD ANALYSIS

,I.

3.4.1 ACTIVITY HAZARD ANALYSIS FOR SITE PREPARATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Clearing, Grubbing Struck By! Against Heavy • Use reflective warning vests worn when exposed to vehicular traffic
Equipment • Isolate equipment swing areas

• Make eye contact with operalors before approaching equipment

• Understand and review hand signals

Slips, Trips, • Clear, walkways of equipment, tools, vegetation, excavated material, and debris
Falls • Mark, identify, or barricade other obstructions

Handling Heavy Objects • Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. 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

· Keeo guards in place during use

Insect! Snake Bites • 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 stin,glbite injuries

Contact Dermatitis • Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See
Section 5 HASP)

• Identify and review poisonous Dlants with workers

Operations of power • Wear eye, face, hand & hearing protection when operating power clearing equipment

clearing tools (chain saws, • Store flammable liquids in well ventilated areas, away from work areas

chippers, rush saws... ) • Shut off equipment during re-fueling

• Prohibit smoking while operating clearing equipment
I • Provide ABC (or eauivalent) fire extinl!uishers for all work

OHM Project 16586HS Allen Harhor Landfill - Davisville. Rhode Island
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JOB HAZARD ANALYSIS

-.

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 operution of power c1eanin~ 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 • Use reflective warning vests worn when exposed to vehicular traffic
Equipment • 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 ~uards in place durin~ use

Insect/ Snake Bites • 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 repcllant. wear prE to protect a~ainst sting/bite injuries.

Contact Dermatitis • Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See
Section 5)

• Identify and review poisonous plants with workers

High Noise Levels · Use hearing protection when exposed 10 excessive noise levels (greater than 85 dBA over an
8-hour work period)

I High/Low Ambient • Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures ManualI

Temoerature

OHM Proiect 165R6HS Allen Harbor Landfill - Davisville. Rhode Island
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JOB HAZARD ANALYSIS

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 lb. 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 ~uards in place durin~ use

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

HighlLow Ambient • Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual
Temperature

OHM Projeci 165X6HS Allen Harhor Landfill - Davisville. Rhode Island
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JOB HAZARD ANALYSIS

3.4.2 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
Installa! ion Falls • Mark, identify, or barricade other obstructions

Handling Heavy Objects • Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. maximum per person manual lifting)

• Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Strudel Struck-by Hand • Hold stakes in place with iongs, vice-pliers or other remote grasping tools
Tools, Flying Debris • 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 levels (greater than 85 dBA over an
8-hour work period)

Contact Dermatitis • Wear PPE to avoid skin contact with contaminated soil, plants, or other skin irritants (See
Section S.U HASP)

• Identify and review poisonous plants with workers

HighlLow Ambient • Monitor for Heat/Cold Stress in accordance with OHM Health and Safety Procedures Manual
Temperature

I
./
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JOB HAZARD ANALYSIS

3.4.3 ACTIVITY HAZARD ANALYSIS FOR SHEETPILE INSTALLATlON

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
• 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

• 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 dRA over an
8-hour work period)

Handling Heavy Objects · Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. maximum per person manual lifting)

• Use 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

: • De-energize and lock-out machinery before maintenance or service

OHM Project 16586HS Allen Harhor Landfill - Davisville. Rhode Island
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JOB HAZARD ANALYSIS

3.4.3 ACTIVITY J-fAZARD 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 Conlact • Provide workers proper skin, eye and respiratory protection based on the exposure hazards
with Hazardous present (see Section 5.0 HASP)
Substances • Review hazardous properties of site contaminants with workers before operations begin

I
.I
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JOB HAZARD ANALYSIS

3.4.4 ACTIVITY HAZARD ANALYSIS FOR EXCA VATION/SLURR Y 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 • Use reflective warning vests when exposed to vehicular traffic
Equipment • Isolate equipment swing areas

• Make eye contact with operalors 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 Projec' 165R6HS Allen Harhor Landfill - Davisville. Rhode Island
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JOB HAZARD ANALYSIS

3.4.4 ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/SLURRY WALL INSTALLATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Excavation of Soil Slips, Trips, • Cleafwalkways, work areas of equipment, vegetation, excavated material, tools, and debris
(Continued) Falls · Mark, identify, or barricade other obstructions

Handling Heavy Objects • Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. maximum per ·person manual lifting)

• Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

Inhalation and Contact • Provide workers proper skin, eye and respiratory protection based on the exposure hazards
with Hazardous present (see Section 5.0 HASP)

. Substances · 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 sheetin!!. to prevent fu!!.itive dust emissions

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

Install Slurry Wall Engulfment • Prohibit close approach to edges of excavations during slurry pump and transfer into
excavations

• Barricade slurry wall excavation approaches until slurry materials solidifv

Struck By/ Against Heavy • Use reflective warning vests when exposed to vehicular traffic
Equipment, Flying • Isolate equipment swing areas
Material, Splashes, • Make eye contact with operators before approaching equipment

Protruding Objects • Understand and review hand signals

• Wear hard hats, safety eye protection, (splash shields / goggles) and steel-toe safety boots
when transferrin!!. slurries into excavations

Inhalation and Contact • Provide workers proper skin, eye and respiratory protection based on the exposure hazards

with Hazardous present (see Section 5.0 HASP)

Substances • Review hazardous properties of site contaminants with workers before operations begin

• Cover stockpiled soil wilh plastic sheeting to prevent fu!!.itive dust emissions

Slips, Trips, • Clear walkways, work areas of equipmenl, vegetation, excavated material, tools, and debris
I
I Falls · Mark identifv or barricade other obstructions

OHM P..oicel 165R6HS Allcn Ha..hor Landfill· Davisvillc. Rhode Island
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JOB HAZARD ANALYSIS

3.4.4 ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/SLURRY WALL INSTALLATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Install Slurry Wall High/Low Ambient . Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures Manual
(Continued) Temperature

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

I
,/
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JOB HAZARD ANALYSIS

3.4.5 ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Heavy Equipment & Slips, Trips. • Clear walkways, work areas of equipment, vegetation, tools and debris
Vehicles Falls · Mark, identify, or barricade other obstructions

Struck by. Against Heavy • Use reflective warning vests when exposed to vehicular traffic
Equipment, Protruding • Isolate equipment swing areas
Objects. & • Make eye contact with operators before approaching equipment
Splashes • 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 • Provide workers proper skin, eye and respiratory protection based on the exposure
Hazardous Substances hazards present (See Section 5.0)

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

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

Handling Heavy Objects • Observe proper lifting techniques

· Obey sensible lifting limits (60 lb. 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 noi;;e levels (greater than 85 dBA
over an 8-hour work period)

High/Low Amhient • Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures
Temperature Manual

Roll-offs & Containers Slips. Trips, • Clear walkways. work areas of equipment, vegetation, tools and debris

: Falls · Mark identifv. or barricade other obstructions

OHM I'rojeci 165X6HS Allen Harhor Landfill - Davisville. Rhnde Island
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JOB HAZARD ANALYSIS

3.4.5 ACTIVITY HAZARD ANALYSIS FOR EQUIPMENT DECONTAMINATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Roll-offs & Containers Struck by, Against Heavy • Use reflective warning vests when exposed to vehicular traffic
(continued) Equipment, Protruding • Isolate equipment swing areas

Objects, & · Make eye contact with operators before approaching equipment
Splashes • 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 • Test vessel atmosphere for flammable/toxic vapors, and oxygen deficiency
deficient Atmospheres • 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, safely hell with tripod wench for possible rescue

Inhalation and Contact with • Provide workers proper skin, eye and respiratory protection based on the exposure
Hazardous Substances 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 Ohjects • Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. 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 High Noise Levels • Use hearing protection when exposed to excessive noise levels (greater than 85 dBA
(Continued) over an 8-hour work period)

HighlLow Ambient • Monitor for Heat/Cold stress in accordance with OHM Health and Safety Procedures
I
I Temperature . Manual

OHM Proiecl 165R6HS Allen Harhor Landfill - Davisville. Rhode Island
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JOB HAZARD ANALYSIS

3.4.6 ACTIVITY HAZARD ANALYSIS FOR SITE RESTORATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Site Restoration Struck by, Against Heavy • Useretlecti ve warning vests when exposed to vehicular traffic
Equipment, Protruding • Isolate equipment swing areas
Objects • 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 times

• Understand and review hand si~nals

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

• Ohey sensihle lifting limits (60 Ib per person for manual lifting)

• Use mechanical Iiftin~ 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, • Clear walkways, work areas of equipment, tools, debris, other materials
Falls • Mark, identify, or barricade other obstructions

OHM Project Iti.'iXtiHS Allcn Harbor Landfill - Davisville, Rhode Island
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3.5 ACCIDENT PREVENTION

JOB HAZARD ANALYSIS

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
injuries.

Supervisors: Responsible for observing and evaluating training and correction of deficiencies, unsafe
conditions or defective equipment when detected or reported by employees or Government
representati ves 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: Responsible 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
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3.5.1.3 Certified Industrial Hygienist

JOB HAZARD ANALYSIS

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:

• 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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Nonconfonning work
- Violation of the Site Rules and Regulations

JOB HAZARD ANALYSIS

• 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 pennitted 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 confonn 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 perfonned.

• 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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JOB HAZARD ANALYSIS

• 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
OHM On-site First Backup
OHM On-site Second Backup

Brad Coats
TBD
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.
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3.5.3.3 OHM Contacts

JOB HAZARD ANALYSIS

A list of telephone numbers will be pasted to reach any key OHM contact during normal working
hours (M - F, 8am - 5pm). 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.

3.5.5 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.
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3.5.6 Hazard Control

JOB HAZARD ANALYSIS

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
• Other signs as needed

Traffic cones and banicades 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.

3.5.7 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.

Loo~e 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 .srass, 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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JOB HAZARD ANALYSIS

• 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 drinking 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

1 - 15

15 - 35

Minimum No. of Facilities

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 lOB, 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 dc.;s 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.

OHI\I Projeci 16586HS Allen Harbor Landfill - Davisville. Rhode Island February 8. 1995
Informalion herein is proprietary and confidential and to be used or released to others only with explicil written permission of OHM Remediation
Services Corp.

3-26



I----=, OHM Remediation,= Seniee~ Corp.
JOB HAZARD ANALYSIS

• 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~ 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 cont<!Ct with explosives. All
persons shall be removed to a safe area and the fire area guarded against intruders.

• 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
a minimum 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.

• All storage, handling, or use of flammable and combustible liquids shall be under the supervision
of qualified persons.

All sources 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.

OHM Project l6586HS 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 wrinen permission of OHM Remediation
Services Corp.

3-27



.# . OHM Remediation
,~ Servil:es Corp.

• Fires and open flame devices shall not be left unattended.

JOB HAZARD ANALYSIS

• Smoking shall be prohibited in all areas where flammable, combustible, or similar hazardous
materials 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 (l) 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 wi',"" emergency responders as
directed in the Emergency Response Plan.
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Visual (hand signalsl

JOB HAZARD ANALYSIS

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

• Hand gripping throat--Out of air, cannot breath

• Hands on top of head--Need assistance

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

• 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

JOB HAZARD ANALYSIS

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.

3.5.9.1 Mechanical 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 toxiclhazardous materials, the ROICC officer shall b~ 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

Lifelines, 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 112" 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 freeJrom 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~

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 government contract
work the requirements in EM 385-1-1, 15.G.Ol 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 Lockout

JOB HAZARD ANALYSIS

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.

2. 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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6. 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 Conti ngencv 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.

JOB HAZARD ANALYSIS

• 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.

3S 14.3 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
• 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:

• 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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4.0 WOpK AND SUPPORT AREAS

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 NIOSHlOSHAlUSCGIEPA'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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4.5 GENERAL

WORK AND SUPPORT AREAS

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 PROTECTION LEVELS

Site Preparation

Clearino

Construction of Decon Pad

ExcavationlRegrading

Installation of sheet pi Ie

Installation of Landfill cap

Installation of slurry wall

Grubbing

Equipment Deconl
CRZ Workers

SZ Workers

D

Modified D

D

ClModified D

ModifiedD/C

ClModified D

ClModified D

ClModified D

Modified DIC

D

Air monitor work zone for dust. VOCs;

downgrade as per Table 7.0

Air monitor work zone for noise.

flammable vapors; downgrade as per Table

7.0

Air monitor for VOCs. dust. flammable

vapors; downgrade as per Table 7.0

Air monitor for VOCs, dust, flammable

vapors: downgrade as per Table 7.0

Air monitor for VOCs. dust; downgrade as

per Table 7.0

Air monitor for VOCs, dust; downgrade as

per Table 7.0

5.2 PROTECTION LEVEL DESCRIPTIONS

This sections lists the minimum requirements for each protection level. Modification to these

requirements will be noted above.

5.2.1 Level D

Level D consists of the following:

• Safety glasses with side shields

• Hard hat
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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:

PROTECTNE EQUIPMENT

• 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.]

5.2.3 Level C

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-purifying respirator. The use of Level B protection is not
acticpated for this project.

5.2.5 Level A

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.

5.3 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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5.4 BREATHING-AIR OUALITY

PROTECTNE EQUIPMENT

Code of Federal Regulations 29 CFR191 0.134 states breathing air will meet the requirement of the
specification for Grade D breathing air as described in the ANSI/CGA Specification G-7.l-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).

5.5. AIR·PURIFYING RESPIRATORS

A NlOSH 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
• Sulfur dioxide <50 ppm
• Dusts, fumes and mists with a TWA <0.05 mg/m3

• 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
experience 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 use 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 FACIAL HAIR

PROTECTNE EQUIPMENT

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 CORRECTIVE LENSES

Normal eyeglasses cannot be worn under full-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.

5.12 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 control 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 DECONTAMINAnON

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.

1. Go to end of EZ
2. Wash outer boots in detergent solution
3. Rinse outer boots in water
4. Remove outer boots and let dry
5. Cross into CRZ
6. Remove nitrile gloves and discard
7. Remove Tyvek suit and discard
8. Remove outer sample gloves and discard
9. Remove and wash respirator
10. Rinse respirator and hang to dry
1I. Remove inner sample gloves and discard

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 EOUIPMENT DECONTAMINAnON

All contaminated equipment will be decontaminated before leaving the site. Del.-ontamination
procedures will vary depending 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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DECONTAMINATION PROCEDURES

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

6.3 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.

,..~cJiio~rc~~~I:)?::;:)b, '
,>'.;!J~"/;;Metisures .\.. " ,

LELl02 (MSA MODEL 260) >10% LEL
<20.8% O2

Evacuate area, ventilate, upgrade
to Level B if necessary, continue
to monitor

PID (HNU DL 101) 1-5 ppm unknowns

5-500 ppm unknowns

>500 ppm unknowns

Level C

Level B

Level A

Mini-Ram (total dust)
(MIE PDM-3)

<1.0 mg/m3
~ 1.0 mg/m3 - ~ 10.0 mg/m3
>10.0 mg/m3

Level D
Level C
Level B

Integrated Sampling (PCBs) < 0.5 mg/m3

2:... 0.5 ,:S; 25 mg/m3

> 25 m 1m3

Level D
Level C
Level B

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LEL/02) 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, LELlOz
measurements will be taken. The HSO will also perform on-site exclusion zone monitoring in the areas of
remedial activities with an LELl02 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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AIR MONITORING

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 (VEL)
will read 100% LEL; combustible atmosphere present.

Concentrations greater than the VEL 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 bum 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 VEL).

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 MethodslFrequencies

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 02 meter is calibrated by adjusting
the O2 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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7.2 PHOTOIONIZATION DETECTOR (pID)

AIR MONITORING

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 respiratory 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 cm 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).

Ions 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 MethodslFrequencies

AIR MONITORING

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, HzS, 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 (beginning 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 MethodslFrequencies

AIR MONITORING

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 CALIBRAnON REOUIREMENTS

The PID, LELl02 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:

ANALYTEIMETHOD:
SAMPLING MEDIAIINSTRUMENT:
SAMPLE LOCATION:

PCBINIOSH 5503
Florisil tube w/glass fiber filter; sampling pump

, 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
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ANALYTEIMETHOD:

SAMPLING MEDIAIINSTRUMENT:
SAMPLE LOCATION:

AIR MONITORING

Total Dust ParticulateslDetection of light in the
near infrared region back-scattered to a sensor
MIE PDM - 3 mini-ram wi data logger
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:

FirelExplosion • 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 • 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 lacerationslbleeding,
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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EMERGENCY RESPONSE

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

· Vehicle traffic
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Environmental Hazards

EMERGENCY RESPONSE

Electrical Storms
High winds
Heavy Rain/Snow
Temperature Extremes (Heat/Cold Stress)
Poisonous Plants!Animals

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

. . }''::-,;..;;TABCE8.1 .....
EMERGENcy TEI.EPHONE NJIMBERS

.;(;~I:t ;'; .,;~:~ -.,c i',

.. '".:. . . ... ~", ..~ ,

Local Agencies
Fire Department (North Kingston)
Police (North Kingston)
Hospital Kent County Memorial

Rhode Island Poison Control Center

State Agencies
Rhode Island Dept. of Environmental Mgt.

Federal Agencies
EPA Region Branch Response Center

Agency for Toxic Substances and Disease Registry

Navv ROICC I NTR

U.S. Coast Guard
National Response Center

Project Manager William Snow
Director, Health and Safety
Kevin McMahon

(401) 294-3344 or 911
(401) 294-3311 or 911
(401) 737-7000

(401) 277-5727

(401) 277-3070

800-424-8802

404-639-0615 (24 HR)

(401) 267-7000

(401) 846-3675
800-424-8802

(508) 435-9561
609-588-6375

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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EMERGENCY RESPONSE

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 wilI 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 en~ironment 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
• Possi ble 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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EMERGENCY RESPONSE

• 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 I

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
• Power loss

Medical emergency
• 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 EVACUAnON ROUTES AND PROCEDURES

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 wi11 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 wi11 be taken:

• The emergency signal wi11 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 contractors 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 wi11 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 wi11 provide the information to the
emergency coordinator.
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• Contract personnel and visitors will also be accounted for.

EMERGENCY RESPONSE

• 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.
• An estimate 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 injuries 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, contain~ent, 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 materials.)

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 Liabi lity 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 in the waste at the time of the spill.
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• 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 appropriate 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 hom
• Self contained breathing apparatus (two)
• Stretcherlbackboard

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.

." ,. \;;;i{ , ',' . ,:2)/';, :,"L .
EQUIPMENT NAME:

«:'.;':'.' ;', "~:. '" ..." ~" ' ,~ , '.~~. '.,":'. -- ",,' ,-,0'- , /.-;/' '''APPLICATION , '>:';,

Portable H-NU Photoionization Meter Measures selected inorganic and organic chemical
concentrations

MSA OXYQen and Combustible Gas Meter Measures oxygen and combustible gas levels

Draeger Detector Tubes Assorted detector tubes to measure specific chemical
concentrations
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8.6.4 Personal Protective Equipment

EMERGENCY RESPONSE

A supply of two (minimum) SCBAs will be located in the support zone for use in emergency response
to hazardous materials releases. They will be inspected at lease 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:

• 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.
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8.8.1 Response

EMERGENCY 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 detennined 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 perfonned 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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EMERGENCY RESPONSE

If decontamination cannot be performed, observe the following procedures:

• Wrap the victim in blankets or plastic to reduce contamination of other personnel.

• 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/illness report will be completely and properly filled out and submitted to the Regional Health
and Safety DirectorlProject 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 personneUagencies will be notified in the event of a medical emergency:

• Local Fire Department or EMS
• On-site Emergency Coordinator
• Workers in the affected areas
• 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.

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

• "No smoking" signs will be conspicuously posted in areas where flammable materials are present.
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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 the foreman will give instruction on egress procedures

and assembly points. Egress routes will be posted in work areas and exit points clearly marked.

8.9.1 Response

The following procedures will be used in the event of a fire:

• Anyone who sees a fire will notify their supervisor who will then contact the Emergency

Coordinator by radio. The emergency coordinator will activate the emergency air horns and

contact the local Fire Department.

• When the emergency siren sounds, workers will disconnect electrical equipment in use (if

possible) and proceed to the nearest fire exit.

• Work crews will be comprised of pairs of workers (buddy system) who join each other

immediately after hearing the fire alarm and remain together throughout the emergency. Workers

will assemble at a predetermined rally point for a head count.

• When a small fire has been extinguished by a worker, the emergency coordinator will be notified.

8.10 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

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. The emergency coordinator will

determine when it is necessary to evacuate personnel to off-site locations and will coordinate

efforts with fire, police and other agencies.
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8.10.2 Notification

EMERGENCY RESPONSE

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
• Local Civil Defense Organization

8.11 SPILLIRELEASE 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 spiIVrelease,
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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EMERGENCY RESPONSE

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
• Steel drums
• 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 fOnTIS of personal protective equipment,
toxicological effects of various chemicals,hazard communication, bloodbome 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
(f).

--:.-:.: .... -.-, ..--.

-,'} .

Item

Medical History

Work Histor'

Visual Acuit and Tonometry

Pulmonary Function Tests

Physical Examination

Audiometrv Tests

Chest X-Ra

Com Jete Blood Counts

Blood Chern. (SSAC-23 or e uivalent)

Urinalysis

Dermatolo 'Examination

Electrocardiogram/Stress Test

10.1 EXAMINAnON SCHEDULE

x
x
x
x
x
x
x
x

x
x

x

x

.-~',>;\~ ~.
. ~' .' , .Ann~dl

x
x
x
x
x

x
x
x
x
x
x
X (based

on aoe)

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 ern, 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 perfonning the examination.
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HE.ALTH AND SAFETY PLAN
CERTIFICATION



HEALlli-AND-SAFETY PLAN CERTIFICAnON

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.



ATTACHME'NT B

OHM HAZARD COMMUNICATION
PROGRAM



APPENDIXB
OHM HAZARD COMMUNICATION PROGRAM

1. OBJECTIVE

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 REOUIREMENTS

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.

3.2 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.

3.3 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.

3.4 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.

3.5 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 to read 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

APPENDlX. B
OHM HAZARD COMMUNICATION PROGRAM

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
morning 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.

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 pennission of OHM Remediation
Services Corp.

B-2



ff = OHM Remediation
,..;;;- Sen;ces Corp.

1. GENERAL

APPENDIXB
OHM HAZARD COMMUNICATION PROGRAM

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. RESPONSmILITIES

Overall responsibility for compliance with the Hazard Communication Program rests with officers,
managers, anJ 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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APPENDIX B
OHM HAZARD COMMUNICATION PROGRAM

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

2.2 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.

2.3 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 supp.rvisor shall forward a copy to them.

2.4 Employee Responsibilities

• Read and understand entire Hazard Communication Program.

_1..
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• Obey established safety rules arid 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 lab~ls 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
appropri ate?)

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

• Know location of MSDSs. These will be located in the breakldecon 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 ShippinglReceiving 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

APPENDIXB
OHM HAZARD COMMUNICATION PROGRAM

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 warning
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 ~eeing that all portable
containers used in their work area are properly labeled with chemical identity and hazard warning.
(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 M.~DSs 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. EMPLOYEE INFORMATION AND TRAINING

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 fonnal and infonnal 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:

• The requirements of 29 CFR 191 0.1200--Hazard Communication--Evaluating the potential hazards
of chemicals and communicating infonnation 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 fonnal
and informal training about specific chemical hazards.

• 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.

• 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).

• 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.

• 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
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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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Company

10. LIST OF HAZARDOUS CHEMICALS

The following is a list of hazardous chemicals used on this OHM job site. Further infonnation 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
ArgonlMethan (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

-L.
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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
lOW-40 Motor Oil - Shell
Tube Grease - Kendall
TU Type 555 Thread Sealing Compound
2-Cycle Oil - Wolfs Head

• Site-Specific Hazardous Chemical Inventor:y
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Material Safety Data Sheet No. 316

C§PFrom Genium's Reference Collection BENZENE
Genium Publishing Corporation (Revision D)1145 Catalyn Street Issued: November 1978Schenectady, NY 12303-1836 USA

(518)377-8855 GENIUM PUBLISHING CORP. Revised: April 1988

SECTION 1. MATERIAL IDENTIFICATION 25
Material \"ame: BENZENE

~Description (Origin/Uses): Used in the manufacture of medicinal chemicals, dyes,linoleum, airplane dopes.
varnishes; and lacquers; and as a solvent for waxes, resins, and oils.

HMIS
Other Designations: Benzol; Phene; Phenylhydride; C

6
H

6
; NIOSH RTECS No. CY1400000; H 2

CAS No. 0071-43-2 F 3 R 1

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek R 0 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

0
15-Min Ceiling: 5 ppm
Action Level: 0.5 ppm

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

Toxicity Data·

*See NIOSH, RTECS, for additional data with references to irritative, mutagenic,
Human, Inhalation, LCU>: 2000 ppm/5 Min
Human, Oral, TD

Lo
: 130 mglkg

tumorigenic, and reproductive effects. Human, Inhalation, TC
Lo

: 210 ppm

SECTION 3, PHYSICAL DATA
Boiling Point: 176'F (80"C) Water Solubllit)· (%): Slight

I\felting 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
2
0 =1): 0.87865 at68"F(20'C)

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

SECTION 4, FIRE AND EXPLOSION DATA LO\VER llPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air

12"F (-lU"C) CC 928"F (498"C) % by Volume 1.3% 7.1%

Extinguishing \fedia: Use dry chemical, foam, or carbon dioxide to put out benzene fires. Water may be ineffective as .In extinguishing
agent because it can scatter and spread the fire. Use water to cool fire-exposed containers, flush spilis away from exposures, disperse benzene
vapor, and protect personnel attempting to 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.
Eliminate all sources of ignition there to 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.
Speeldl 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
Benzene is stable in closed containers during routine operations. It does not undergo hazardous polymerization.

Chemical Incompatibilities: Hazardous chemical reactions involving benzene and the following materials are reported in Genium
reference 84: bromine pcntafluoride, chlorine, chlorine trifiuoride, 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 monoxide (CO) may be produced during benzene fires.

Copyright e 1988 a.nium Publishing Corpolltion.
"""' ,._......,.,•.,.1 ,..~,.., r"",,~uclinnwHhout the Dublisher's oermission is prohibited.



No 316 BENZENE 4t88

SECTION 6. HEALTH HAZARD INFORMATION
Benzene is listed as a suspected human carcinogen by the ACGIH.
Sum mary 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 system (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, eyes, and upper respiratory tract
(URn. Primar)' Entry: Skin contact, inhalation. Acute Effects: Dizziness, mental dullness, nausea, headache, fatigue, and
giddiness. Chron ic Effects: Possible cancer (leUkemia).
FIRST AID
E)'es: . 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 to fresh air; restore andior 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 PLAi\T, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, obsen'ation, 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 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 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. UOl9
CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (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 NIOSH Pocket Guide
to Chemicailiazards 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-pressure 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 area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipmel,L 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, eLe.) must be of maximum explosion-proof design (non­
sparking, electrically glOunded and bonded, etc.)
Comments: If possible, substitute less toxic solvents for benzene; use this material with extreme caution and only if it is absolutely
essential.

Transportation Data (49 CFR 172.101-2)
DOT Shipping I\'ame: Benzene
DOT Class: Flammable Liquid

References: 1,2, 12, 73,84-94, 100, 103.

DOT Label: Flammable Liquid
DOT ID No. UNll14

IMO Label: Flammable Liquid
IMO Class: 3.2

Judgments as to the suitability of infonnation herein for purchaser's purposes~
necessarily purchaser's responsibility. Therefore, although reasonable c.are has
been taken in the preparation of sw:h infonna!inn, Genium Publishing Corp.
extends no warranties, makes no representations and assumes no responSibility
as to the aa:uracy or suitability of sw:h infonnation for appJi~on to
purchaser's intended purposes or for consequences of its use. 17

Copyrigbl C 1988 Gcnium Publishina CorpontiClll.
Alty COlIlI2ICtCiaJ UIC or "p-ocl."iClll wilhou'lIlc publishu·. pcmtillioo to p-oltilliltd.

Prepared by Pl Igoe, BS

Industtrial Hygiene Review: DJ Wilson, ern:
Medical Review: MJ Hardies. MD
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MATERIAL SAFETY DATA SHEET

~p
CARBON TETRACHLORIDE

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET Revision A

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 GlNIUM PUIUSHING CORP, Date December 1980

SECTION I , MATERIAL IDENTIFICATION
MATERIAL NAME: CARBON TETRACHLORIDE
OTHER DESIGNATIONS: Tetrachlormethane, Perchlormethane, Methane Tetrachloride,

CC14' GE Material D5B50, CAS 0000 056 235
MANUFACTURER: Available from several supplier~, including:

Linden Chemicals & Plastics
PO Drawer J, Phone: (314) 843-1310
Moundsville, WV 26041

SECTION II. INGREDIENTS AND HAZARDS " HAZARD DA'iA

Carbon Tetrachloride ca 100 8-hr TWA 5 p~m (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 mg kg
ACGIH and NIOSH recommend labeling as a suspected humar Human, inhalationcarcinogen.

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.

SECT! ON III. PHYSICAL DATA
Boiling point at 1 atm, deg C --- 76.7 Specific gravity, 25/4 C --- 1. 585
Vapor pressure @ 20 C, IlIID 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.
OJor recognition threshold (100% of test panel): 21.4 ppm in air when prepared from
CS2i 100 pym in air when prepared from CH4. Odor may not be objectionable at acutely
tOX1C leve s.

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and :1ethod I Autoi2nition Temp. I Flammability Limits In Air

I I
Extinguishin~ }~dia: It is nonflammable. Use that which is appropriate for the sur-

rounding flre. 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.

SECTION V. REACT IVITY 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".)

._-

Copyri&hl '1: 1914 G<nium Publlshina C~1on
An) tommtrdal_ wUhoul publish<r'••pocl/lc ponnbolon is "",,,lbitt<!. GENIUM PUBLISHING
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SECTION VI, HEALTH HAZARD INFORMATION I 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 is toxic by skin absorption. Excessive exposure may

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

and eyes. Eye contact or s1stemic effects can produce visual disturbances (haze,

blind spots, narrowing of v~sual field, etc.). Skin contacts can cause defatting &

derma tifis. .
Kidney & iver damage can occur from severe acute or chronic exposure, It is asuspectec

carcinogen in humans. FIRST AID: .

Eye Contact: Flush eyes with running water for 15 minutes, including under the eyelids

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 qiJalified

person administer oxygen if needed. Get medical help.
help and advice is not

Ingestion: Contact physician for gastric lavage. (If medical

readily available, give water to drink and induce vomiting.)

*Also cardic arrhythmias.

SECTION VIr. 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 liquid for disposal. Small spills

and residues can be absorbed on paper, vermiculite, etc. and allowed to evaporate in

a hood. Prevent release of CC1 4 to surface water or sewers. Spills or discharges ir

24 hours of 5000 lb or more (proposed RQ* is 1000 lb) must be reponed to U. S. Govern

ment.
DISPOSAL: Consider recovery and reuse, if feasible. Scrap may be burned in approved,

high teffi~eratllre incinerator with scrubber or it may be dis?osed of ~s hazardous

~~~~~~~E)~~~~~b;~~Utll~r FOOl as a spent degreasing solvent under RCRA). Follow
oca regu at~ons.

I*Reportable Quantl.ty.

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation to meet TLV. Exhaust hooCfs neea 100 Ifm

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 CC14. Retain medical records for 30 years after termination of employment.

Provide training to those exposed to CC14 in the workplace. Monitor vapor levels in

the workplace.

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

~tore 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

rygiene.
CC 4 toxicity is markedly increased by the synergistic effects of alcohol. When pos-

sible, substitute a less hazardous solvent ·or-CCI/. DOT Classification - ORM-A

pATA SOURCE(S) CODE: 1-12,15,16,21-26,31,37,38,4 APPROVALS: MIS ~,ml : Il~
CRD r'"

~B as ro I~ wla~"t)o 01 lI"If0tr1\41on heft·,.., tor oUlcnase,'s purDOM'S I'f neceua111r Industrial Hygiene"" 0;;:;
DV"C~ s 'esoons.C·l1ly Th(>fe'ore .t:hQugr. re45O"'ll:l)Oe ClI@ nas Deel"l 1.lIen In troe pr~'al"ln 0'

WC" ..,IOf-..J()l":. GenlU~ P..DITS"'l'r'IQ CO!'po.'lt.on e.'e~ no ""ananllC!S, rna..es no reorewntaloOns Ino

~ nc ·~S'OoI.!, as 10 l~ ~Ufac} or SU1labilly 0' s.JCfl ,nlorr:"llllOn lew aQOloc;.al.", Ie QUi· and Safety ~ I). -'I- Be
tf\UIIf s .,,\~ p.,.H~ 01' lor conseQ",erxt'S 01 ItS use

MEDICAL REVIEW: l/ 16 Dec. 1980--

GENIUM PUBLISHING
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Material Safety Data Sheet

eiP
No. 385

from Genium's Reference Collection ETIIYL BENZENE
Geniurn Publishing Corporation (Revision A)

1145 CataI~ Street
Schenectady, NY 1 303-1836 USA Issued: A~st 1978

(518) 377-8855 GEMUM PUBUS~NG COR~ Revised: ovember 1988

SECTION I" 'MATERIAL:IDENTIFICATION' '.. iT· .. :.:\::-: .' ." ..:>.,: ...:::c ..... 27. ,',

Material Name: ETHYL BENZENE

~Description (Origin/Uses): Used as a solvent and as an intermediate in the production of styrene monomer.

Other D~ations: Phenylethane; Ethylbenzol; C2H,C}I,; CAS No. 01()()..41~ NFPA

Manufacturer: ContACt your supplier or distributor. Consult the latest edition of the CherrUcalwuk HMlS

Buyers' Guide (Genium ref. 73) for a list of suppliers. H 2 R 1
F 3 I 3
R 0 S 2
PPG·
·See sect. 8 K 4

SECTION 2" INGREDIENTS AND HAZARDS ..•. ", .; ..... ;: .% EXPOSURE . LIMITS
Ethyl Benzene, CAS No. 01()()..41~ Ca 100 OSHA PELs

8-Hr1WA: 100 ppm, 435 mglm'
15- Min STEL: 125 ppm, 545 mg/m'

ACGlli TLVs, 1988-89
TI..V-1WA: 100 ppm, 435 mglm'
TI..V-STEL: 125 ppm, 545 mglm'

Toxicity Data-

·See NIOSH, RTECS (DA0700000), for additional data with references to Human, Inhalation, TCu.: 100 ppm (8 Hrs)

reproductive, iiritative, and mutagenic effects. Rat, Oral, LOS): 3500 mglkg

SECTION 3. PHYSICAL DATA :". ::; .... ........ ....

Boiling Point: 27TF (l36"C) Molecuiar Weight: 106 Grams/Mole
Melting Point: -139"F (-95"C) SolubUlty In Water (%): Slight
Vapor Pressure: 7.1 Torrs at 68"F (20"C) Speclnc Gravity~O = 1): 0.86258 at 77"F (25"C)
Vapor Density (Air = 1): 3.7
% Volattle 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 (lS·C) CC I Autoignition Temperature: 810"F (432.22"C) ILEL: 1% v/v IUEL: 6.7% v/v

Extinguishing Medta: Use foam, dry chemical, or carbon dioxide to put out ethyl benzene fires. A water spray may be ineffective in ex-
tinguishing the rITe, 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 attempting 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 to 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 ): ..•...... .·..., ..:.::.c ...............::7':"-,,:.:'.::.....:........:.:..:'....-:. .,:..,...:: .. "... .: .•...... :

Stabilit)'lPol)'merization: Ethyl benzene is stable in closed containers during routine operations. Hazardous polymerization cannot occur.
Chemical Incompatlbillties: Hazardous chemical reactions can occur between ethyl benzene and strong oxidizing agents, acids, ammonia,
and bases. Condttions 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 .· .. » .... :i:· .. ... ; .......... .... :...... : '.':."

Carcinogenicity: Ethyl benzene is not listed as a carcinogen by the NTP, lARC, or OSHA.
Summary of Risks: Ethyl benzene vapor is severely irritating to the eyes and to 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,
narcosis, 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 lungs 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 TI..Vs cited in section 2 are set to prevent lhis-intolerable
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; dizziness;
and incoordination, as well as possible depression; confusion; and coma. Chronic EfTects: None reported. First Aid: Eyes. Immediately

~tC 1988 by 0a:d1lJD PbblishiD& CotpcntiaD
Nr1 0ClCllII0f.i11 UK Of Rp"od""tiaD_I dlo pulllisba'i pamiIIiaIlll ptobibi1e4
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,SECTION 6. HEALTH HAZARD·INFORMATION.coot·: .,.::>: ..' .:.,<> '::'::'..'

I flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least IS minutes. SIdn. Rinse

affected area with plenty of water, then wash it with soap and wate:r.1nhaladoa. Remove the exposed penon 10 fresh air; restore andlor

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

this type of exposure occu:, the aspiration haz.ard must be considered. Do not induce vomiting unless directed 10 do so by a physician. To

prevent aspiration by spontaneous vomiting, keep the victim's head low (between his or her knees). Get medical belp (In plant, para­

medic, community) for aU expCl5Ures. Seek prompt medical assistance for funher treatment, obscrvaLion, and support after first aid.. Note

to Physic:lan: Professional judgment is required as to whether or not 10 induce vomiting because of the possibility of aspiration. A gastric

lavage may be administl:red. followed by saline catharsis, if this procedUIe is appropria1e to the specific incident Monitor cardiac and

pulmonary functions.

:SECTION .'.SPILL, .LEAK,AND.DISPOSAL.>PROCEDURES '.' ···:·'·.:./:i .. ·\·'.:,::: •. :

Splll!Leak: Notify safety personnel, evacuate UDDeceSSary personnel, elimina1e 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 secL 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonspa:rking

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, md local regulations.

OSHA Designatlons
Listed as aD Air CoDlaminant (29 CFR 1910.1000 Subpart Z).

EPA Designations (40 CFR 302.4)

CERCLA Haz.ardous Sub~, Reportable Quantity: 1000 Ibs (454 kg), per the Cean Water Act (CWA), n 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-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respira1Dr per Genium reference 88

for the maximum-use concentrations and/or the exposUIe limits cited in section 2. Follow OSHA respira1Dr 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 fIOt 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. VentUatlon: 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,

lfety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special

nazard; soft lenses may absorb irritants, and all lenses concentrate them. Do fIOt wear contact lenses in any work area. Remove contami­

nated clothing and launder it before wearing it again; clean this material from shoes and equipmenL Comments: Practice flood 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 equipmenL 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 ethyl benzene vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store ethyl benz.ene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and

strong oxidizers. Protect containers from physical damage. Spec:lal 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 uansferring small amounts of ethyl benzene.

Transportation Data (49 CFR 172.101·2)

DOT Shipping Name: Ethyl Benz.ene

DOT Hazard Class: Flammable liquid

ID No. UN1l7S
DOT Label: Flammable liquid
DOT Packaging Exceptions: 49 CFR 173.118

DOT Packaging Requirements: 49 CFR 173.119

IMO Shipping Name: Ethylbenz.ene

IMO Hazard Class: 3.2
IMO Label: Flammable Liquid
IMDG Packaging Group: II

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

JudgmenLS as to the suitability of information herein for purchaser's p.lrposea are

DeUSsarily p.lrchascr's responsibility. Therefore, although reasonable care has

been taken in the preparalion of such information, Genium Publishing Corp.

CJtlellds no warranties, makes no repn:senWions and assumes no responsibility

IS to the accuracy or SUitability of such information for application to

purchaset's intended plrposes or for consequences of its lISe. 7
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Catalyn Streel
Scheneclady, NY 12303·1836 USA

(518) 377-8854

Sheet No. 440
Methane

Issued: 7/80 Revision: A, 8/89

Section 1. ·1\tlaterial Identification"""
:'>fethane Description: Widely distributed in nature, methane comprises 0.00022% by volume of the earth's atmosphere.
American natural gas is mostly methane (85%). At temperatures greater than 2012 'F (1100 'C), pure carbon combines
with pure hydrogen to form methane. Above 2732 'F (1500 'C), the amount of methane produced increases with tempera­
ture. Obtained from sodium acetate and sodium hydroxide or from aluminum carbide and water. Commercially prepared
from natural gas or by fermentation of cellulose and sewage sludge. Constituent of ilIurrtinating and cooking gas. Used in
the manufacture of hydrogen. hydrogen cyanide. anunonia, acetylene, formaldehyde. and many other organics.
Othtr Designations: Fire damp; marsh gas; methyl hydride; CH.; CAS No. 0074-82-8.
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicaiweek. Buyers' Guide (Gertium ref. 73)
for a suppliers list.

R
I
S
K 4 ~

NFPA

HM1S
H 1
F 4
R 0
PPG'
" So<:. 8

Methane. ca 100%"
OSHA PEL
NO'le established

ACGIH TLV, 1988·89
None established

1''lOSH REL
None established

Toxlcit)· Datat
Not listed

• Check with your supplier 10 delermine the exaa eompositiun of the purchased methane. Possible COOLaminanls are ethane (C,H,), propane (C,H.), buLane
(C,H,,), higher molceul;;r weii;hl alkanes, carbon dlO~ide (CO,), niuogen (N,). and o~ygen(O,),

.; ~lonilor :'\10SH, RTECS (PA1490000), fer fUlure lo~jeily daLa.

Section 3, Physical Data .

Water Solubilit)·: Slight"
Melting Point: -296.5 'F (-182.5 'c)

Boiling Point: -259 'F (161.6 'c)
\'apor Densit)' (Air = 1): 0.544 at 32 'F (0 'Cj
\lolecular Weight: 16 g/mol

Appearance and Odor: A colorless. odorless. tasteless. eXlremely flanunable gas. Commercial methane's trace amounts of a suitable mercaptan
compound give it nalural gas's familiar rotten egg smell.

·Soluble in alcohol and elher.

Section 4. Fire and Explosion Data::·'·;x,,:·,i</"'::':
Flash Point: -213 'F (-136.11 'C) I Autoignition Temperature: 999 'F (537 'C) i LEL: 5% v/v' IVEL: 15% v/v"

Extinguishing \1edia: Melhanc's extreme flanunability, extensive explosibility range, and very low flash point represent dangerous fire and
explosion risks. Treal any fire silualjon involving rapidly escaping and burning meJhane gas as an em£rgency. Extinguish methane fires by
shutting off the source of the gas. Use water sprays lO cool fue-exposed containers and to protect the personnel attempting to seal the source of
the escaping gas.
Cnusual Fire or Explosion Hazards: Methane gas is very flanunable with an extensive explosibilit)' range. The best fue-fighting techrtique may
be simply lO lel the burning gas escape from the pressurized cylinder. tank car. or pipelines. Never extinguish the burning gas without fusl
locating and scaling its source. Olherv,ise. the stiilleaking gas could explosively re-ignite without warning and cause more damage than if il
bumcci itself out.
Special Fire·fighting Procedures: Wear a self-contained brealhing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode,

• The loudesl methane-air e~plosions occur when 1 volume of mClhane is mixed with 10 volumes of air (or 2 volumes of o~ygen). Warning: Air wilh more than
14% by volume methane bums floist/ess/y. Methane bums with a pale, fainlly luminous. nOl always easily detected fume,

.SectiOn '5. Reaeli \'it);.Dala}/:::X{:::?:;;':':'.':.':.i"": :" ..... ' ..•.••.:.:):?O:i::;. :.....:'.:. ,...:::,,:;:', 'i.i::
Stlibilit)'/Pol)'merization: Methane is stable at room temperature in closed, pressurized conlilinels during routine operations. Hazardous polym­
erization cannOl o~ur.
Chemical Incompatibilities: Genium reference 84 reports that methane can reaCl violently '.vith bromine pentafluoride, chlorine. chlorine
dioxide. nitrogen tri!1uorice. liquid oxygen. and oxygen difluoride.
Conditions to Avoid: Never expose melhane lO igrtition sources such as open flame. lighted cigarettes or pipes. uninsulated heating elements. or
elccaical or mechanical sparks. Prevent any accidental or uncontrollably rapid release of methane gas from high-pressure cylinders. tank cars. or
pipelines.
Hazardou.s Products of Decomposition: Thermal oxidalive degradation of melhane can produce carbon dioxide and toxic carbon monoxide
(CO).

Copyr:~'J: 1959 Gcnl1.lIl f",biul:m, Carponu"",
Any GOmmcrt.w ~ Of rep-oduCliac _ithCAll UE: publiJ~I" pcnniDicm U. prohibi~.



No. 440 Methane 8189

Section 6. HesllbHazard Data ... ... .'." ... .·::"'}:<i
Carcinogenicity: Neither the /'.'TP.lARC. nor OSHA lists rrielhane as a carcinogen. Summary 01 Risks: As a simple asphyxiant, methane does
nOl cause significant physiological responses. bUI it can displace lhe minimum required atmospheric oxygen level. Significant displacement
results in an oxygen-deficient atmosphere wilh no adequate warning properties. Asphyxiation can occur especially in confUled. poorly ventilated,
undisturbed spaces infrequently entered by workers. Frostbite (cryogenic damage) can result from contact with liquid methane's eXlleme1y low
temperature. Medical Conditions Aggra\'ated b~' Long-Term Exposure: None reported. Target Organs: None reported. Primary Entr)':
inhalation. 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 faulty judgement. depression of all seTl5ations. rapid fatique.
emotional inslability. nausea, vomiting. prosllation, unconsciousness. and fUlally, convulsions. eoma, and death. Chronic Effects: None reported.
FIRST AID
Skin: (Liql!id melhane): Promptly flush lhe affected area with 1015 of tepidllukewarm water to reduce freezing of tissues. Never apply direct heat
1O frostbitten areas. Loosely apply dry. bulky dressings to protect the area from further injury. Getlleatment from qualified medical personnel.
Inhalation: Rescuers must consider their ov.n safelY when entering confined. poorly venlilated. oxygen-deficient areas. Self-contained breathing
equipment 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. Arter first aid, get appropriate in-plant, paramedic, or community
medical attention and support for inhalation exposures in oXlgen-deficient atmospheres. Seek prompt medical assistance for further
observation and treatment.

Section 7. Spill, Leak, arid Disposal Prucedures' ..:.:.. "'" ...,.,' .....•: ,....•.. ,.",. .... .X'}·:·,.' .
SpilVLeak: Design and practice a methaJu: spill colltrol and coun:<!rmeasure plan (SCCP). When a leak occurs, notify safety personnel. eliminalC
h~~t and ignition sources. evacuate unnecessary persmUleI. provide mil),imwn explosion-proof ventilalion. and implement the SCCP. Usc only
:lOnsparking tools and equipment. Locate and se~1 the source of the leaking gas. Usc water sprays to protect the personnel allempting this shutoff.
L:uge melhane releases can result in speclacular explosions. If allempts lO shut off lhe leaking gas are unsuccessful. evacuate lhe likely explosion
area. Disposal: COrlt.'lct your supplier or a licensed comr~ctor for deUliled recommend~tions. Follow applicable Federal. stale. and local regula··
juns. Remove leaking or defective cylinders to a s~fe. outside. posted. dis.:harge localion. Lellhe melhane gas discharge at a moderale rale. When
it is emplY. return lhe c:'linder to lhe supplier after it is pri1?erly lagged. labelled. or stenciled MT (empty) or defective.

OSHA Designations EPA Designations
Air C'ontarnina:it (29 CFR 1910.1000. Subparl Z): ~at listed RCRA Hazardous Waste (40 CFR 261.33): Not listed

CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Extremely Ha7.ardous Substance (40 CFR 355): NOllisted
S.... RA Toxic Chemical (40 CFR 372.65): Not listed

Goggles: Wear protective eyeglasses or chemic:ll s~fety goggles. per OSHA eye- ~nd face-protection regulations (29 CFR 1910.133). Glo"es: To
prevent skin (Cnta.:\. workers handling liquid mclh~ne should wear ap;:Jropriale insulalLig gloves. safety glasses. and splash aprons. as required by
lhe particular ""'ork conditions. Respirator: Wear a 1\10SH.approved respirator if necessary. Follow OSHA respirator regulations (29 CFR
1910.13-1). For emergency or nonrouline operatio:ls (spills or cleaning reactor vessels and storage tanks). wear an SCBA. Warning: Air-purifying
resp;r~:ors do not protect workers in oxygen-deficient ~:mospheres; use self-contained brealhing equipment there. Ventilation: Provide general
and local explosion-proof \'emilalian syslems to maintain airborne concentrations below the 5% v/v LEL (Sec. 4). Local exhaust ventilation is
preferred since it prevents methane dispersion into lhe work are~ by eliminating it al its source (Genium ref. 103). Give special attention to proper
ventilation of enclosed areas. Safet~· Stations: Make availatlle in the work arc.a emergency eyewash stations. safety/quick-drench showers.
II ashir.g facilities. fire extinguishers. and oxygen bOltleS for emergency first·aid. Contaminated Equipment: Never wear contact lenses in the
work area: soft lenses may absorb. and all lenses coocenlIate. irritanlS. LaWlder contaminated clothing before wearing. Remove this material from
your shoes and equipment. Other: If appropriate. consider installing aUlomatic sensing equipment that warns workers of oxygen-deficient
alI!lospheres or of polentially explosive air-gas mixtures. All engineering systems in any methane gas storage. handling. or processing area must
b~ explosion-proof 50 they have no spark potential or hOl spot.>. Pressurized systems must use only approved valves. manifolds. flanges. and flame
=eSlors. Comments: Melhane gas presents dangerous fire, explosion. and reactivily risks. Regularly inspect and service all the piping systems
which transport melhane gas in production and storage areas. Before usc. lhorough.ly test methane lines wilh nitrogen gas for leaking. especially in
enclosed areas.

Section 9. Special Precautions and Comments
Storage Requirements: Slore methane in closed. pressurized cylinders. tank cars. pipelines. or other containers in a cool. dry. well-ventilated.
:rreproof area away from heat and ignition sources and incompatible chemicals (Sec. 5). Protect these containers from physical damage and heat.
Shield lhem from direct sunlight. Special Handling/Storage: Elccllically ground and bond all containers. tanks. cylinders. tank cars and pipelines
used in methane shipping. receiving. or transferring operations. Never smoke in any work area where the possibility of exposure to melhane gas
(fire hazard) exilS. Recommended storage containers include steel.

Transportation Data (~9 CFR 172.101·2)
DOT Shipping :'I'ame: Methane nlO Shipping l"iame: Methane. compressed
DOT Hazard Class: Flammable gas nfO Hazard Class: 2.1
DOT ID :\0. : Ut\I971 I~IO Label: Flamm~ble gas
DOT Label: Fla'7lJT1able gas
DOT Packaging Requirements: 49 CFR 173.302
DOT Packaging Exceptions: 49 CFR 173.306

MSDS Colkerion References: I, 6. 7. 8~-94. 100. 116, 117. 119, 120. 122
Prepared b~': PJ Igee. BS; Industrial Hygiene Review: DJ Wilson. CIH; Medical Review: MJ Hardics. MD F'1l
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Material, Safety Data Sheet No. 310

<iP METHYLENE CHLORIDE
from Genium's Reference Collection (Revision F)

Genium Publishing Corporation
1145 Catalyn Street

Issued: S~tember 1985Schenectady, NY 12303-1836 USA
(518) 377-8855 GENIUM PUBUSHING CORP. Revised: ovember 1988

SECTION 1. MATERIAL IDENTIFICATION· ·27
Material Name: METHYLENE CHLORIDE

~Description (OriginlUses): Used widely in paint removers, as a solvent for plastics, as a degreasing
agent, in propellant mixtures for aerosol sprays, and as a blowing agent in foams. HMIS
Other Designations: Dichloromethane; Freon 3~; Methane Dichloride; Methylene Bichloride; H 2 R 1 NFPA
Methylene Dichloride; C~C~; CAS No. 0075-09-2 F 1 I 3

R 0
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 TI.V-TWA: 50 ppm, 175 mglm) Rat, Oral, LD~: 2136 mglkg
Ceiling: 1000 ppm Acceptable Maximum Peak (Adopted 1988-89) Human, Inhalation, TC

La
: 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 Gravit)' (H

2
0 =1): 1.3255 at68"F (20"C)

Vapor Pressure: 440 Torrs at n"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 propeny 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· I Autoignition Temperature: 1033"F (556"C) I LEL: 12% vlv IUEL: 19% vlv

Extinguishing ],\'1edia: ·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-"Iying, confIDed spaces. The high vapor pressurc 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 facepiece operated in the pressure-demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA
Stabilit)'/Pol)'merization: Methylene chloride is stable in closed containers 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 urea, 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 to 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 [loo"CD, methylene chloride vapor can be readily ignited. Hazardous Products of
Decomposition: Exposure to high temperature (from open flame, hot surfaces, uninsulated stearn 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 suspected 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 chloride 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 overexposllFe to carbon mon-
oxide). Medical Conditions Aggravated by Long-Term Exposure: None reponed. Target Organs: Skin, eyes, respiratory system, CNS,
liver, kidneys, and blood. Primary Entry: Inhalation, skin contact/absorption. 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

CoovriRhI C> 1988 C.nium Publishing Corporation
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No. 310 METHYLENE CHLORIDE 11/88

IMO Shipping Name: Dichloromethane
IMO Hazard Class: 6.1
IMO Label: Saint Andrew's Cross (X)*
I:\mG Packaging Group: 1II

, SECTION 6. HEALTH HAZARD INFORMATION. cont.
flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water and then wash it with
soap and water. Inhalation. Remove the exposed person La fresh air; resLare 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.
Seek prompt medical assistance for further treatment, observation. and support after first aid. Note to Physician: Absorbed methylene
chloride is sLared in body fat and metabolizes La carbon monoxide. This produced carbon monoxide increases and sustains carboxyhemo­
globin levels in the blood. which concomrnitantly reduces the oxygen-carrying capacity of the blood. NIOSH advises preplacement and
annual medical exams that emphasize liver. kidney. eye, skin, CNS, and respiraLary system functions and a complete blood counL. SimuILane­
ous exposure 10 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 chloride. In significant exposures. serum methylene chloride levels are of no clinical importance.
Neurologic and hepatic status as well as carboxy hemoglobin should be moniLared. •

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 La
place waste liquid or absorbent inLa closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste
Disposal: Contact your supplier or a licensed contracLar 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 lbs (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 nooroutine operations (spills or cleaning reactor vessels and s10rage 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 chloride. Ventilation: Install and operate general and local maximum,
explosion-proof ventilation systems powerful enough La maintain airborne levels of aceLane below the exposure limits cited in section 2.
Local exhaust ventilation is preferred because it prevents dispersion of the contaminant inLa the general 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
conLactlenses 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 aULamatic 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 equipmenL. Avoid transferring it from your hands La 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 incompatible chemicals (see secL 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 a dryer and a safety seal on each tank is recommended. Aluminum is
not recommended for use as a storage material; appropriate SLarage materials include galvanized iron, black iron, or steel. Engineering
Controls: Make sure all engineering 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 ro.'ame: Dichloromethane or Methylene Chloride
DOT Hazard Class: ORM-A
ID No. UN1593
DOT Packaging Requirements: 49 CFR 173.605
DOT Packaging Exceptions: 49 CFR 173.505

*Harmful-Stow away from Foodstuffs.
References: 1,26,38,84-94,100,116,117,120,122.

judgments as to the suitability of informalion herein for purchaser's purposes are Prepared by Pl Igoe. BS
n=saril)' purchaser's responsibility. Therefore, although reasonable care has f---=-------------------------I
bee.n taken in the preparation of such information, Genium Publishing Corp. Indusuial Hygiene Review: Dl \Vilson, eIH
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purehasds intended purposes or for consequences of its use. 4 Medical Review: MJ Hardies. MD
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Materia: Safety Data Sheet
from Ger.:um's Reference Collection

Genium Publishing Corporation
1145 Catalyn Street

Schenectady, NY 12303-1836 USA
(518) 377-8855

(§P
GENIUM PUBUSHING CORP.

No. 311

METIIYL CHLOROFORM
(Revision E)
Issued: November 1975
Revised: November 1988

SECTION 1. MATERIAL IDENTIFICATION ... '.:-:. .'..:.. /:.:. .27··
Material Name: METHYL CHLOROFORM

Description (Origin/Uses): Used in cOld-type metal cleaning; also in cleaning plastic molds.

Other Designations: 1.1.l-Trichloroethane; CH)CC~; CAS No. 0071-55-6

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek
Buyers' Guide (Genium ref. 73) for a list of suppliers.

HMIS
H 2
F 0
R 1
PPG*
·See sect. 8

R 1
I ­
S 2
K 1

NFPA

SECTION 2, INGREDIENTS AND HAZARDS/EXPOSURE LIMITS
Methyl Chloroform, CAS No. 0071-55-6

OSHA PELs
8-Hr nVA: 350 ppm, 1900 mg/m3

STEL: 450 ppm, 2450 mg/m3

ACGIH TLVs, 1988-89
TLV-TWA: 350 ppm, 1900 mgfm3

TLV-STEL: 450 ppm, 2450 mg/m3

Toxicity Data··
Man. Inhalation. LCt.o: 27 gfm3 (10 Mins)
Man. Inhalation. TCt.o: 350 ppm
Human. Oral. TDt.o: 670 mglkg
Rat, Oral. LDjQ: 10300 mgfkg

*Contact your supplier for specifications. including detJils aoout inhibitors that can be added to the methyl chloroform product.
"Sec 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 Densit)' (Air =1): 4.55 Specific Gra\'lty (H

1
0 =1): 1.3376 at 68'F (20'C)

Vapor Pressure: 100 Torrs at68'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
ppm in 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 I Autoignition Temperature: 998°F (537'C) I LEL: 8.0% v/v I UEL: 10.5% v/v

Extinguishing Media: Methyl chloroform does not bum at ordinary temperatures. High-energy sources such as an electric arc or an elevated
temperature 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 water fog, carbon dioxide. dry chemical, or foam to fight fires involVing this material or
nea~by fires. l'nusual Fire or Explosion Hazards: Methyl chloroform vapor is heavier than air and may travel a considerable distance to a
lOW-lying high-energy source of ignition and flash back to its origin. Use care in selecting equipment (see sect. 5, Comments). Special Fire­
lighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-dernand or positivc­
pressure mode.

SECTION 5, REACTIVITY DATA . .
.; ,.' ",' -, .. :..::.:.;::..:-'

StabilityfPolymerization: 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,
,,;llorine, and phosgene can be produced by decomposition of methyl chloroform at high temperatures, contact with hot metals, or exposure to
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
ized 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 systemic toxicity, it is an anesthetic that is capable of causing death if it is inhaled at concentrations
of 14000 10 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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IMO Shlppin~Name: l,1,l-Trichloromethane
11'110 Hazard l:lass: 6.1
IMO Label: Saint Andrew's Cross (X)·
IMDG Packaging Group: III

• ~ECTION 6. HEALTH HAZARD INFORMATION. cont.
jor. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, 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 andlor 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 ~arefully. 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, communlt)·) for all exposures.
Seek prompt medical assistance for further treatment, observation, and support after ftrst aid. Note to Physician: The estimated lethal dose
by ingestion for a man weighing 150 pounds is 0.5 to I 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
SpililLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition i=ediately, 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 or absorb waste with an inert material such as sand, earth, or vermiculite. Use nonsparking
tools 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, Reponable 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 possible, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NlOSH-approved respirator per Genium reference 88
for the maximum-use concentrations andlor the exposure limits cited in section 2. Follow OSHA respirator regUlations (29 CFR 1910.134).
'or emergency or nonroiJtine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying

respirators will nat protect workers in oxygen-<leficient 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 nat 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 ft..'ll 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-ventilated area away from sources of ignition 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, transpona­
tion) arc 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 ShippingName: 1,I,I-Trichloroethane
DOT Hazard Class: ORM-A
ID No. UN2831
DOT Packaging Requirements: 49 CFR 173.605
DOT Packaging Exceptions: 49 CFR 173.605

·Hannful-Stow away from Foodstuffs (Materials of Class 6.1 Packaging Group III).

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

Judgmenl.S as to the suilability of information herein for pun:haser's purposes are
necessarily pnrchaser's responsibility. Therefore, although reasonable care has
been Uken in the preparation of such information, Genium Publishing Corp.
e.xlends no warranties, makes no representations and assumes no responSibility
as to the =racy or suitability of such information for application to
purchaser's intended purposes or for tonsequene;e, of its use. 5

CDpyrishl C 1988 a.llium PIlblishini CorporatiClll
Any ccmmercial u.. CJl reproduction "ilhoutlll. publi3her'. permis.iCll is p-obibil<d

Prepared by PI Igoe, BS

Industrial Hygiene Review: DJ Wilson, ern

Medical Review: MJ Hardies, MD
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MATERIAL SAFETY DATA SHEET liPGENIUM PUBLISHING CORPORATION NEU-TRI SOLVENT
1145 CATALYN STREET

SCHENECTADY, NY 12303-1836 USA
(518) 377·8855 GINIUM PUIUSHING CORP. Date September 1978

SECTION I • MATERIAL IDENTI FI CAT ION
MATERIAL NAME: NEU-TRI SOLVENT
DESCRIPTION: Trichloroethylene with up to 3% of proprietary stabilizer mixture
OTHER DESIGNATIONS: Stabilized Trichloroethylene; TCE, Stabilized; GE Material D5B56D,

CASH 000 079 016
MANUFACTURER: Dow Chemical Company

Midland, MI 48640 Telephone: (517) 636-4400

SECT! ON I I • INGREDIENTS AND HAZARDS " I-iAZARD DATA

Trichloroethylene (See also MSDS# 312) >95 **8-hr TWA 100 ppm
Proprietary Stabilizer Mixture· < 3 None established

*Stabilizer includes several compounds, including amines TCE

and epoxies; epichlorohydrin (ACGIH, 1978, TLV change to Human, inhalation
2 ppm) is present at less than 0.5% in this blend. TCLo

**NIOSH (1978) has requested OSHA to lower this exposure 160 ppm/83 minutes

level because of evidence of a potential carcinogenic (central nervous
h~~ard ~~ man. TLV of 25 ppm was indicated as readily system)
",. ,.; '''''''' I ..

SECTION I I I. PHYSICAL DATA
Boiling point at 1 atm, deg C -------- 87 Specific gravity at 25 C -------- 1.46
Vapor pressure at 20 C, mm Hg ------- 66 Volatiles, % -------------------- ca 100
Vapor density (Airal) ----------------- 4.5 Evaporation rate (CC14-l) ----- ca 0.7
Solubility ~n water at 25 C, g/lOO g - 0.1

Appearance &Odor: A colorless liquid with a sweet, ether-like odor

SECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER
tlash Point and ~ethod I Autoi£nition Temp, I Flammability Limits In Air

None I 788 F I Volume %at 100 C 7.,8 32

Extinguishing media: Water fog
This material is 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. REACT! VI TY DATA
This material is stable under normal conditions of handling and storage. The stabilizer

content is reguired a~~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 Hel.

It will react with strong alkali (KOH or NaOH) to form explosive chloroacetylene, but soda
ash does not react in this manner.

Aluminum chloride can catalyze the polymerization of trichloroethylene.

CoP) rlih1 :;: 1984 GonJum PIlblJ:slllDa Corpon1loa
An) <omruordal .... -.11boul publlsbrr', apocIIlc pormiIIIoD b pnlIllI>IUd. GENIUM PUBLISHING
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SECTION VI . HEALTH HAZARD I NFORMATI ON I TLV 100 ppm (See Sect. II)

r:xcessive 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.
Ir.lIIlediately consult physician. (Advise him not to give adrenalin. )

Ingestion: Do not induce vomiting: Get immediate medical help. (Warn physician not to
use adrenalin.)

SECTION VI I . SPILL} LEAK} AND DISPOSAL PROCEDURES
Evacuate area; provide maximum ventilation; eliminate ignition sources. Confine spill;

do not allo ...· to run to sewer. Pick up spill with vacuum or an absorbent solid and stOrE
in closed container for disposal. Notify safety personnel for large spills. Clean-up
personnel should use protection against inhalation of vapors and contact with liquid.

DISPOSAL: Send to a reclainer to recover TCE, or dispose of adsorbed oaterial in an ap-
proved landf ill, or burn waste in an approved incinerator with Hel scrubber. Follow
Federal, State and local regulations.

SECTI ON VIII . SPECIAL PROTECTION INFORMATION
Provide general ventilation and local exhaust ventilation to meet TLV requirements. Do

not use in conf ined 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-
kn01,m concentrations use approved self-contained or air-supplied breathing apparatus.
l.:se full facepiece cartridge (1-2 hrs max) or cannister respirator for exposures above
the TLV or ceilir.g liEit (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. l'se spla sh-proo f goggles for eye protection. Gas-tight goggles
should be used by maintenance and emergency personnel. An eye wash station should be
available ~here splashing is probable.

Provide adequa t event ilat ion to sumps and lo~ areas to disperse any collect ion of heavy TCE vapor

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool, dry, well-ventila ted place away from high temperature sources. ~!o smok-
ing in storage or use areas. Store a~ay 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 centra! nervous system. Medica!
surveillance and biologica! monitoring is MIS,

~'~"I ~C ./recomIr.ended. APPROVALS: CRD
DATA SOURCE(S) CODE: 1-4, 6, 8, 12 Industrial Hygie~~
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Material Safety Data Sheet No. 313

(§PFrom Genium's Reference Collection PERCHLOROETHYLENE
Genium Publishing Corporation (Revision D)1145 Catalyn Street

Schenectady, NY 12303-1836 USA Issued: November 1978
(518) 377-8855 GENIUM PUBLISHING CORP. Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION 26

Material ~ame: PERCHLOROETHYLENE

~Description (Origin/Uses): Used in commercial dry cleaning and metal-degreasing operations;
used to a lesser extent in home products and in veterinary anthelmintics (worming).

NFPA
Other Designations: Ethylene Tetrachloride; Tetrachloroethylene; C

2
Cl

4
; CAS No. 0127-18-4 HMIS

H 1
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 I 1 3

PPG" S 2
"See sect. 8 K 0

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Perchloroethylene, CAS No. 0127-18-4 Ca 100 OSHA PEL

8-Hr TWA: 100 ppm
Ceiling: 200 ppm

C1 Cl Maximum Peak above the Ceiling: 300 ppm

"- / for 5 min. in any 3 Hrs
C = C ACGIH TLVs, 1987·88

/ "- TLV-TWA: 50 ppm, 340 mg/m3

Cl C1 TLV-STEL: 200 ppm, 1340 mg/m3

Toxicity Data*
Human, Inhalation, TCl.o: 96 ppmt7 Hrs

·See NIOSH, RTECS (No. K.(3850000), for additional data with references to
reproductive, irritative, tumorigenic, and mutagenic effects.

SECTION 3. PHYSICAL DATA
Boiling Point: 250'F (l21'C) Water Solubility (%): Insoluble
Specific Grnity (H

2
0 =1): 1.623 Molecular Weight: 166 Grams/Mole

'k Volatile b)' Volume: 100 Vapor Pressure: 19 Torrs at n·F (25"C)
Vapor Density (Air =1): 5.83

Appearance and Odor: A clear, colorless liquid; ethereal odor.

SECTION 4. FIRE AND EXPLOSION DATA 1.0WF.R l!yyt-K

Flash Point and Method Autoignition Temperature Flammability Limits in Air

" " % by Volume • "
Extinguishing :\tedia: ·Perchlo:-oethylene does not burn. Use extingUishing agents that will put out the surrounding fire.

Vnusual Fire or Exp los Ion 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 DAT A
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 49IM-208.
Conditions to A"oid: 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 hydrochloric acid (HCI) if
the inhibitor level becomes too low. Do not mix perchloroethylene with caustic soda or potash. This material may degrade or attack rubber
and some plastics and coatings, so select protective gear and handling equipment carefully.
Hazardous Products of Decomposition: Although perchloroethylene itself does not burn, 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.

Copyri&!lt e 1988 Gemum PublishiJl& Corp<ntion.An, toIIllDC<ialuse or l<JI"o:Iuttior> _U! tile publish.,.. pc!'lIlissior> is probibile4.
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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 continues.

Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: CNS, eyes, skin.
Primary Entr)': Inhalation, skin. Acute Effects: Irritation of the skin, eyes, and upper respiratory tract (UR"D; CNS effects.
Chronic Effects: None reported.

FIRST AID
E)'es: 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 ancIJor 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 (Illi PLA~T, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES:Seek prompt
medical assistance for further treatment, observation, and support after first ald.

SECTION 8. SPECIAL PROTECTIOr\ INFORMATION'40TI

->;:.8EC·T.J 0 N' '7·..::SPIL:L ';':':'LE A-K "'::AND. 'DI S'f~:O SA:L)PRO.CEDUR:ES·?::: ~:::.:~:-:::>::::.:;::::::::;::::;:;::::::::::::<:::::::(:::.:; :~:::~~r:rrftrf:~rr:~;:>::.:;: ;:::::: .:
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 inert
IIlJIterial such as sand, earth, or vermiculite. Use nonsparkiDg 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
Air Contaminant (29 CFR 1910.1000 Subpart Z)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste, No. U210
CERCLA Hazardous Substance, Reportable Quantity: lib (0.454 kg), per Clean Water Act (CWA), section 307 (a) and Resource
Conservation and Recovery Act (RCRA), section 3001

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of perchloroethylene solution may occur, wear
full face shielclJsplash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Consult the

NIOSII Pockel Guide 10 Chemical Hazards for general recommendations on respirator protection. Follow OSHA respirator regulations
(29 CFR 1910.134). For emergency or nooroutine 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 nol protect woTters in oxygen­
deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, ett., to prevent prolonged or repeated skin contact
with perchloroethylene. Suggested material includes polyvinyl alcohol, polyethylene, or neoprene. Leather shoes are also appropriate.
Venti la tion: Install and operate general and local ventilation systems that are powerful enough to maintain airborne levels of perchlo­
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 not eal, drink, or smoke in any work area Avoid inhaling perchloroethylene vapor.
Selcct safety equipment ca.-dully (see secl 5, Cooditions to Avoid).

Storage/Segregation: Store perchloroethylene in a cool, dry, well-ventilated area away from barium. beryllium. and lithium.

Special Handling/Storage: Protect containers from physical damage. Fit all holding tanks with ao air~rying venting system that
prevents moist air from entering the tank and allows for perchloroethylene vapor expansion and contraction; airtight storage facilities are
not recommended. Aluminum is not recommended for storage facilities.

Transportation Data (49 CFR 172.101-2)
DOT Shipping ~ame: Tetrachloroethylene DOT Label: None
DOT ID ~o. UNl897 DOT Hazard Class: ORM-A
·Harmful-Stow away from Foodstuffs (Materials of IMO Class 6.1, Packaging Group III).

I~O Label: Saint Andrew's Cross (X)·
IMO Class: 6.1

References: 1,12,73,84-94,100,103.

JUdgments as :0 the suitability of infonr.ation herein for pun::haser's ~rposes are
n&cssarily p'crc.'".aser's responsibility. Therefore, although reasonable care has
been lal<en in the preparation of such information, Genium Publishing Corp.
elLcnds no ...·=antics. mal<cs no rcprcsenUltiOll5 and assumes no responsibility
IS to the auuracy or S'Jitobihty of such information for application to
~!'Chascr's inLcnded ~rposcs or for conseq\1Cnces of its use. 2

I Prepared by PJ Igoe, as

Industrial Hygiene Review: DJ Wilson, ern:
Medical Review: MJ Hardies, MD
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Material Safety Data Sheet No. 683

(§Pfrom Genium's Reference Collection
POLYCHLORINATED BIPHENYLSGenium Publishing Corporation

1145 Catalyn Street (PCBs)

Schenectady, NY 12303-1836 USA Issued: November 1988
(518) 377-8855 GENIUM PUBUSHlNG CORP.

::SECTION... h.(MATERIALi)IDENTIFICATION : ..:<:;.:.::: ../.:;,;;}<.::;. ;.,.;.. : ... :;:;;,;:.;.:::.::.:.::::::.:.:;::.;.. :; . 27

Material Name: POLYCHLORINATED BIPHENYLS (PCBs)

~Description (OrlglnlUses): Commercial PCBs are mixtures that were once widely manufactured by combining chlorine
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 Genlum
are electrically nonconductive. 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 in 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- (1 apan); Carfara, Fenclor- (Italy).

Trade Name CAS No. RTECSNo. Trade Name CAS No. RTECSNo. HMIS

Aroclors 01336-36-3 TQ1350000 Aroclor 1242 53469-21-9 TQ1356000 H 1 R I

Aroclor 1016 12674-11-2 TQ1351000 Aroclor 1248 12672-29-6 TQ1358000 F 1 I 3

Aroclor 1221 11104-28-2 TQ1352000 Aroclor 1254 11097-69-1 TQ1360000 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 lWA: 1 mg/m) 8-Hr lWA: 0.5 mglm3 la-Hour lWA: O.00Img/m3

ACGllI TLV (Skin·), 1988-89 ACGllI TLV (Skin·), 1988-89 Toxicity Data"
TLV-lWA: 1 mglm) TLV-lWA: 0.5 mglm) Mouse, Oral, LDso: 1900 mglkg

·This material can be absorbed through intact skin, which contributes to overall exposure.
"See NlOSH, RTECS (Genium ref. 90), at the locations specified in section I for additional data with references to tumorigenic,
reproductive, mutagenic, and irritative effects.

SECTION 3.:>PHYSICAL.DATA· .•. ..... :... . .
. ..

Boiling Point: Ranges from 527·F (275'C) to 725"F (385'C) % Volatile by Volume: Ranges from 1.2 to 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 (3 1"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~FIREAND EXPLOSION DATA·······.···········:··· ;.:> ............. <;> ........ . .. . ......:;.;.;.. . ...

Flash Point· I Autoignltion Temperature: Not Found I LEL: Not Found I UEL: Not Found

Extinguishing Media: Use water spray/fog, carbon dioxide (C0
2
), 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, etc.)
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 <.:omplete 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 heall" 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 (2OO·C).

SECTION 5" :REACTIVITYDATA .. .... ',' ..
. '

.. Stabillt)'lPol)'merizatlon: Polychlorinated biphenyls are very stable materials. Hazardous polymerization cannot occur.
, ··ChemlcallncompaUblllties: 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. Condlt1on~..to

Avoid: Limit human exposure to PCBs to the lowest possible level; especially avoid contact with skin. Hazardous Products of Decom-
poslton: 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).

.~
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No. 683 POLYCHLORmATE D BIPHENYLS (PCBs) 11/88
SECTION 6. HEALTH HAZARDINFORMATIONCarcinogenicity: The EPA lists PCBs as carcinogens, and the IARC classifies them as probable human carcinogens (group 2B).
Summary of Risks: Effects of accidental exposure to PCBs include acneform eruptions; eye discharge; swelling of the upper eyelids llDd
hyperemia of the conjunctiva; hyperpigmentation of skin, nails, and mucous membrane; chloroacne; dislindive nlW ;olliclesj fever; heating
difficulties; limb spasms; headache; vomiting; and diarrhea. PCBs are potent liver toxins that can be absorbed through unbroken skin in
hazardous amounts without immediately discernible pain or discomfort Severe health effects can develop later. In experimental animals,
prolonged or repeated exposure to PCBs by any route results in liver damage at levels that are less than those reported to have caused cancer
in rodents. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, eyelids, blood, liver.
PrimarJ Entry: Inhalation, skin contacVabsorption. Acute Ecrects: Skin and eye irritation, acneform dermatitis, nausea, vomiting,
abdominal pain, jaundice, liver damage. Chronic Effects: Possible cancer (evidence of this is inconclusive); reproductive effects (jaundice,
excessive secretion of tears, dermal 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 andlor 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 1 to 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 (HCI), a potent respiratory irritant.iSECTION .7~SPILL,:LEAK~ :AND DISPOSALPROCEDURES·:>:···<·,(::(:Spill/Leak: Treat any accidenJal release ofPCBs as an emergency. An SPCCP (spill-preve11lion C011lrol and coun/eTmeasure plan) must be
formJllaJed before spills or leaks occur. PCBs are resistant to biodegradation, soluble in lipids, and chemically stable; as such they have
become significant contaminants of global ecosystems. Releases of PCBs require immediate, competent, professional response from trained
personnel. Each release situation is Ullique and requires a specifically designed clemwp response. General recommendations include adher­
ing to Federal regUlations (40 CFR Part 761). Notify safety personnel, evacuate nonessential personnel, ventilate the spill area, and contain
the PCBs. All wastes, residues, and contaminated cleanup equipment from the incident are subject to EPA requirements (40 CFR 761).
Consult your attorney or appropriate regulatory officials for information about reporting requirements and disposal procedures. Waste
Disposal: Contact your hazardous waste disposal fum or a licensed contractor for detailed recommendations, especially when PCBs are
unexpectedly discovered. Follow Federal, state, and local regulations. PCBs are biomagnified in the food chain; i.e., their concentration
increases at each link. The disposal of PCBs or of PCB-contaminated materials is strictly regulated; violations of applicable laws can result
in fines, lawsuits, and negative publicity. Warning: Accidental spills of PCBs that may affect water supplies must be reported to Coast
Guard personnel 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 302.4)
CERCLA Hazardous Substance, Reportable Quantity: 10 Ibs (4.54 kg), per the Clean Water Act (CWA), §§ 311 (b) (4) and 307 (a).SECTION ·S.SPECIAL:PROTECTION ·INFORMATION .. : .. ·i<:::<:· ....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 Genium
reference 88 for the maximum-use concentrations andlor exposure limits cited in 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 rwt 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: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne ievels of this material below the OSHA PEL standards cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contamination 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. Heavily soiled clothing must be properly
discarded in a manner 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 rwt eat, drink, or smoke in work areas.SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS ...:.:.Storage Segregation: Store PCBs in closed containers in a cool, dry, well-ventilated area. Protect containers from physical da;'"'lige.
Special Handling/Storage: All storage facilities must have adequate containment systems (dikes; elevated, nonporous holding platforms;
retaining walls) to prevent any major release of PCBs into the environment. Carefully design and implement these extra precautions now; do
not wait until you have to respond to an accidental release of this material.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 BiphenylsDOT Hazard Class: ORM-E IMO Hazard Class: 9ill No. UN 23115

IMDG Packaging Group: IIDOT Packaging Requirements: 49 CFR 173.510
References: 1,6,26,38,84-94,100,101,116,117,120,122.
Prepared by Pl Igoe, BS; Industrial Hygiene Review: DJ Wilson, ern; Medical Review: W Silverman, MDTechnical Review: Northeast Analytical, Inc. (PCB and VOC Specialists), Schenectady, New York, Telephone: (518) 346-4592
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Material Safety Data Sh et No.317

CiP TOLUENEGenium Publishing Corporation
(Revision D)1145 Catalyn Street

Schenectady, NY 12303·1836 USA
Issued: August 1979- (518) 377·8855

_"".9.G~. Revised: Ann! 1QR6SECTION 1. MATERIAL lUJ!.~ ut'll:ATION 20AlJ\jU!!tU.1J~ 1l:JlU&HE
IJMI~

~
qrHER DESIGNATIONS: Melilyl Bcmce. Mdhyl B=ml. Phc:nylzzrdl.., Toluol.

it2
F:3C7HS. CAS 10108-18-3
1:0

MANUFACTURERJSUPPUER: Available from mmy suppJjm, iDc1udiDI: WE-
-See sea. 8 R 1Allied Corp.. PO Box 2064R. Morristown, NJ 07960; TelephoDc: (201) 455-4400 I 3Ash1&Dd Chemical Co.. IDdllSUial Chemicals A Solvcms Diy.. PO Box 2219, 52Columbus, OH; TcJephoDc: (614) IS9·3844

K4
SECTION 2. INGREDIENTS AND HAZARDS ., HAZARD DATA

TolucDc Cll00 1-11" 11.V: 100 ppDl, or0i3 375~. (SkiDr·
() M_liiiiiiiiOi"ffiD:"'

100 ppm; ~ic···
• CUmDt (19&5·86) ACCiIH n.V. The OSHA PEL is 200 ppm wiUI aD RIl, ChI. 1l)so= SOX) III8IkIICCCplable ceili%lg CODCCD~ of 300 ppm aDd ID ICCl:JlUblc RIl, 1DhalaUoD. LCLo:maximum peak of 500 ppm'10 miDura. 4000 ppml4 bra.•• Skin designatiOQ indicates thl1lOluctlC can be absorbed through intact Rabbil, Skin, ll)so: 14 gmIkgskin and conaibUle 10 ovenll exposure. I - . .••• Affects the miDd.

Human. Eye: 300 ppm
SECTION 3. PHYSICAL DATA

Boiling PoiD! _ 231 F (111 C) EvaporuiOD Ra&c (8l1Ac. I) _.2.24Vapor Pmsurc @ 20'C, mm Hg _ 22 SpecifIC CiraviEy (H20. 1) _ 0.866Waler Solubility @ 20'C. wt. ,., _. 0.05 MeltiDg Point _ ·1391= (-~'C)Vapor Density (Air • 1) ._ 3.14 PtrceDt Volatile by Volume _ ca 100
Moleculll' Weight ••. 92.15

ApPC:anllCC aDd pdor Clear. colorlculiqllicl with a chanctmstic aromlUc: odor. The Odor is de1ecWl1c 10 mesl iDdividu.als inthe range of 1010 1.5 ppm. Because olfacrory fatigue ClCCW1 rapidly upoa exposure 10 IOluenc, odor is DOl a good wll'Din&property.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temp. FWnmability Limiu In Air

4O'F (4'0 CC 896'F (480'C\ .. by Volume 1.77 7.1EXTINGUISHING MEDIA: Carton dio~de, dry chemical, akohol (oam. Do nOt usc I N;llid ~lrC:.::1o( wate:: because the Icre.amwilJ staller aod spread the rue. Use wiler spray 10 cool taoDlconlainen that arc elposed 10 rITe CIa 10 diJpcne vapon.UNUSUAl. FlREJEXpLOSION HAZARDS: This OSHA clw 18 flammable liquid is a ~gerous rITe haurd. It is a modcnle ruehaz.ard when Clposed 10 o~dW:n, heal, sparks, or open flame. Vapon arc heavier thlD eir mel any ~vela considcBblcdislallce 10 au ignition sourt:e aDd flash back.ISPECIAL FlRE-EIGHDNG PROCEDURES: rITe fighters should wear sclf<onlaioed blUthing IppIl'atUS with full facepicceoperaled in • positive·pressure mode whctl fighting Ins involving IOlueae.
SECTION S. REACfIVITY DATA

CHEMICAL INCOMPATIBILITIES: Toluctle is stable ill closed contamm 11 room temperJlW"e uDder normal 1IOraae aDdhandliDg conditions. It does DOt undergo hazardous polymerization. This material is incompatible with slroDi oxidizill&&gents, dinilrogen telTaOlide, silver perehlora1e. tetranilromelhanc, and W'IlIium heufluorlde. Contact with these a:wcrialsmay cause rITe or expiosion. Niaic acid and IOluenc, especially in the presence of sulfuric acid, will produce DiIntt:dcompounds lIlal are dangerously explosive.

CONPmONS TO AVOID: Avoid elposure 10 splits, open n&me, hot sw1aces, IDd a1J sources of heal aDd ignitioa. TolueoeI wi.I.I lnack SO~ forms of plastics, l\lbbcr, and coatings. TheTm.&I decomposition or DlU'lling prodUCC3 urbon dioxide mdJor--Icarbon lDODOxidc.
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, I S;~O: 6.HE~~~.~~~O~~~ ;~ .;;,~ ..,~~,~:.~~.~: ...
...nWlOD o( !be C)'CI. DOK, appcr rupa.., nca. ... ItiL~ 10 2m ppm ". • boun ca.l1IIild --.

• wealaIess. coctaioa.~ (1ItCiIII) IDd piII't:IIbm:ia (I etim 01 JrictliaI. IiIIItiIII. ar CDqIiDa .... _ IbIl
has DO objecDtoe CIlIa).~ 10 billa ClDGClIlDIrIIil .., ,...,rtr .-. djzzjnns, diIaMd JlIIIlIiII. .-
cvptIari&. IDd. ill In'Cft QD" .., cc. it" .' n. IiqIdd II ilrillriallO ... .,.. .. *ilL. CaaIIc&
WUfl1fIc e)a IDlY ca&Ie ..... CIClI1IaI Ii-., cwjaaa:aq! mIIIiaa, 1IId .... if ........., IIIIIMId. .'1;-'
IIldIar poIoqed CDlDCl will lie ItiD IDlY cae dr)'iDs IDd c:ncDII- It IIIIJ be abatIaS ftDqb lie ItiD ill ...
IZDOll1lIL IqcsQaa C&I&Ia iIriIIIiaD oldie pilla' 7 g'ne11'lCl'" IDlY CIlIa ctfIlc:IIl"nDNinI ... tram ~

&he YIpllr. OIraaic OWiCXf*l'W'ft ID IDbacDe IDlY cc. m'aIibk~ IMr iIrjary. fII$T AID: m CmrtAa'
Jrnzmcti'trty nl&lh e,a. -!pdq ....C)etida. wiSh raaiq far 15 .... Gel mediclllIIaIIial if irriIIIilII
pamu.. SKIN cot«ACT: ',,",",i-" IlIIIIlItiD (far l' mimna) wbik Jt:UiI'iiLC CCII"m; ......-
cJolhma. wuh upDIed Ira widllDlp IDd WIII:r. Get adicII IIIaIDaD if irriIIIiaa pa'IiIII CI' if I IIIp..11II ...
exposed.· INHWDpN: Ilcmo¥e Y'icIim 10 frah air. Il.eaIn~ mppan IIraIbiaI •~ Keep .am ...
qgiet. Get DIdicIJ IIcJp.I INCiEST1QN· Gi¥e \'icdm lID 2 &1uIeI ol..- fir milt. CaaIIa. poiIaD CCIIII'CII~. Do..
iDdacc ¥OIDitizlc zJaa dinlcIBd ID do 10. TrmIpClft t'icCiID ID I IIIDdlcll tIciUEJ. ,.,. p .,.." .... ID ......
who is gDCXlDJC1clu.l ar~ • GET MEDICAL ASSISTANCE. Ie,. pc 2 'h, co irJ. Oct IDGdJICaI bcJp
(01 tuMer Il'ulmI:III. o'*"'lIIiaa, ... suppan after tina aid. It iDdic*d

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES: .' .". . ....
SpnJJ1..EAI(· NCICity lIIay p::aaouad of Wie Ipilll ar au. IRID.. ID IOUaI olla! lad ipiDaa. PrV'ridc lD"immn
elpJosioD-prao( W'ftIiIUiocL Limis IClZII 10 Ipi1J na ID DCICCIWY pca>Wd aaJy. lc:mDft kIt!IlI CD1AiDaJ ID _
place if feasible. CIuDap paaouad Deed JlftloIeICDara II"CCIISIiCl wiSh 1iq1lid IDd .M'", of .... (_~ I).
WArn ptspOMl,; AbatllIDIIl. wid! JlIPCI' .,. CI' ftnZIIicde. CGDIIiD ... IpiDa IDd CDIIec:l if IaIibI&, II'
abICI'b W'idl~ CI'.... PIa ... IDhal CI'~ .., doed C!'lft"RMn u &paIIl1IiaI. Iii ,_
IDOls. ljquid CaD be th&WId wid! WIII:r 10 III opal IIoIdiaI na for hIDdJiaI. Do .. !IlOIIIl1D awa', .-Ibad. II' .....,.
COMMUITS: Place ill suicable caat&mer (01 d.iJpoIal by • liccDIrd ClO'DnCa CI' bunI ill III Ipp""ed .............. Cmsidcr
nc11lmillll by diJtill.lDaa. Cmtamjna!cd aba:lrbeDl caD be buried ill • 1IDu.y IIDdtUL Follow au PecIa'aL IlIIt, IDd local
~uJaDoal. ~ 96: 100-10 ppm. TollIeDC ia du'lDl'et1 U I hauniou.a WIllIe by me EPA. The EPA CRetA) HW Na.Il
U220 (40 CFR 261). Tbe ~bIe qlllDCUy (RQ) 111000 Ibt.,. q (4&0 CPR 117).

--::CTION 8. SPECIAL PROTECTION INFORMATION' ...
.JYlde ,eDerLI IDd local elJ\alllt fttItilaDoa lD mea TLV 1tq1limzlcDa. VasQ11cinn tlDl IDd ocher cMlclrical acnice IIUII1bc

acmpartizlllDd hlYC ID ap1clliaD-flwf cSuip. Uhaa.s& bc:lodJ ahcu1d haft I fICC \'dac::iSy of 1l1cllllOO ifill (1iDar tid
per mUlutr) IDd be dcaigncd ID CIpQft hefty npar. for cm&:rJCDCJ or DODrOUliDc e..tpOrImI:I wbIft lie lLV IDI)' be c''''''Cded.
use III 0I81Dic ~mic:aI canridp rapinlar if ClDDCa)II'IIiCIa iI lea IIID 200 ppm IDd ID • .,.ond CIDiIw._ mat II' d·
CDtllaimd brwhizIll.apprar1.ZUI with tu.1l faccpiece if lXl'D::a1lnDoD ia gra.trI' 1hIzl200 ppm.
S&fery &lwei or spluti IOUka Ihould be "'On! ill ID wort ma. NCIClpTalIe akJws, Ip'OG. face IhieId, baoCa, IDd odIcr
ap~te proteai~ clothi:D« IDd equiplDCZIl ahcu1d be available IDd~ _ DCICCIUrY Ie JlRV=11ti111Dd C)'C CODracL
Remoyc coat&mi:llated cJothizla immcdi.lSely md do DOC war II uzmJ 11 baa ba::D jiope:rt)' 1IImdrnL

Eyewash nanccs IDd ufay 1hoWl:r11hcxlJd be ~iJy .nilIble iD ale IDd hm11iIlI ....

SECTION 9. SPECIAL PRECAUflONS AND COMMENTS.....>:.: ...

STORAGE SEGREGATION: S&ore ED • c:aoi. dry, wcU-vaIQla!cd ca away from oUdiz:izll q=&I, be.a1, IpI%b, CI' opal aa-.
Srarage IIUI mIIJl moel OSHA reqairem=1I fOl c1III mftcmnaNr liquid&. Ute meW I&fecy C&I for bmSliD& ImII1 amcaDli
Proted c:oct&i:Dc:n from phylic.a1 damage. Ute oaly wim IlScqIla~ Avoid caD::l wiIh qoea, It:iD, CI' cJochiD&. 00
JIOl iDhaJe 01 mp. Ute caatiaD wbal h.IDciliDIlhiI CXliUJPOCIIld becaII:ae is caD be at.:lrtled hoqb taIIIClltiD ill IDIic
mIOUtla. SPEClAL HANPUNGlSTQRAG2: Growld md boDS mew COD1aiDcn IDd equipZl:lClllID prt\"CIlt I&IIX: IpCb wta
mamll ~cn. 00 DOC amcte iD IlJl: or aorage IRIS. Ute ~CIF'itc IDOla. ENQrNmINQ <::'Of"!I!QU: PRpllCaD"""
IIld periodic medkaI exam empbaizml1flc liver, tidDe)'I, Dert'OQ.I IY1IaD. hmp, ban, IDlS blood IhoWd be povidCId.
Wcrters expoaed !D~ ara= 1tlm11f1c actioa levd (50 ppm) IhoakS be e'mrincd II leal ODCC I yur. Ute of
a1c:chol eel aggravllIe me IOlic etfeaa of IOlllCDC.
COMMENI'S: Emptied cnctmtn cool.liD product reaidaea. KIDdie lCCar1!izllJyl .
TolllCle ~ designated IS I M:tart!oal .ubstat\a bY ~ EPA (~CPR 1161. OOT~ FJ1mmaNr 1iqWd. UNl2SaC.
Olt! Source(s) C:x1e: 1·9 12 16 20 21. lA . .26 34 81 82. CR
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Material Safety Data Sheet

eiP
No. 318

From Genium's Reference Collection XYLENE (Mixed Isomers)GeniUIJ1 Publishing Corporation (Revision D)
1145 Catal~ Street

Schenectady. NY 1 303-1836 USA Issued: November 1980
(518) 377-8855 QENlUIt PUBUS....O CORP. Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION":" :-:.:.:::..,... :::::.:::."':-:>::::::::. ::.. ::: ..:...:.::::::....::::::'.:: '/:".::::::':::::,.: ·:··:i":\:· .. ;.:;....\:. ':'::\26
Material Name: XYLENE (Mixed Isomers)

~
Description (Origin/Uses): Used as a raw material for the production of benZoic acid, phthalic anhydride. iJophlhalic
and tcrephthalic acids and their dimethyl esters in the manufacture of polyester fibers; in sterilizing catgut; with
Canadian balsam as oil-immenion in microscopy; and as a cleaning agent in miaoscopic teelmiques.
Other Designations: Dimethylbenz.ene; Xylol; C,H ~ CAS No. 13~20-7 NFPA
Manufacturer: Contact your supplier or distributor. &nsult the la1est edition of the Cltemicalwulc HMIS
Buyers' Guide (Genium ref. 73) for a list of supplirn. H 2 R 1
Comments: Although there are thn:e different isomers of xylene (ortho. mDIJ, and pt1Ta), the health and physical F 3

I 3hazards of all three isomen are very similar. This MSDS is written for a xylene mixture of alllhree isomen. R 0
which is usually commercial xylene. PPG* S 2

·Scc sect. 8 K 3

SECTION 2, INGREDIENTS AND HAZARDS .:% ········EXPOSURELIMITS ::::::
Xylene (Mixed lsomen). CAS No. 1330-20-7* ** 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 mglm'
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 mglm'
impurities (such as benzene) that are present in reportable quantities per TLV-sTEL: 150 ppm, 655 mglm'

29 CFR 1910.
Toxicity Data····"-Immediately dangerous to life and health.

•••• See NIOSH. RTECS (No. ZE2100000), for additional data with references
Human, Inhalation, TC

lA
: 200 ppm

Man. Inhalation, LCoo: ooסס1 ppml6 Hn
to reproductive, irritative, and mutagenic effects. Rat, Oral. LD",: 43 mgIkg

SECTION 3. PHYSICAL DATA ..::.....::,.:':::.:.':':

Boiling Point: 275'F to 293'F (l35'C to 145'C)· Water Solubility (%): Insoluble

Melting Point: -13'F (-25'C) Molecular Weight: 106 Grams/Mole

Eva"poratlon Rate: 0.6 Relative to BuAc =1 % Volatile by Volume: Ca 100

Specific Gravity (H
2
0 = 1): 0.86 Vapor Pressure: 7 to 9 Tom at 68"F (20"C)

Vapor Density (Air = 1): 3.7

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« LlJW~K ..' ·.···lJPPJ<:Jl

Flash Point and Method Autoignition Temperature Flammability Limits in Air
81'F to 9Q'F (27'C to 32'C) 867'F (464'C) % by Volume 1% 7%

Extinguishing Media: Use foam, dry chemical, or carbon dioxide. Use water sprays to reduce the rate of burning and to cool containrn.

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 brea1hing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

SECTION 5, REACTIVITY DATA .... :.:,::... :.
' .. :.:" ..•••. > . .. ~. : . . .. ..... ::::: ':...:::,:

Xylene is stable in closed containen during routine operations. It does not undergo hazardous polymerization.

Chemical Incompatibilities: This material may react dangerously with strong oxidiz.en.

Conditions to A"old: Avoid any exposure to sources of ignition and to strong oxidizen.

Hazardous Products of Decomposition: Carbon monoxide (CO) may be evolved during xylene fireS.

Copyri&lII C 1988 Ocnium PIIb1ls11l11& C<xpantioD.
My """",",<w_ 01 Rp'odur.lioIl_1bc publilbcl'l pc:rmlaiaD iI proIIIbtlod.
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:SECTIO·N6>H·EALTH··.·HAZARlfi'INFbRM'ATIONU./:./· •. ".· ..:.//·:·\/:f:·..• ::/.: •• if.:.• ·.:.:.:.:.:.::/...:
Xylene is not li~ied 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 reponed. Medical Conditions
Aggravated by Long·Term Exposure: Problems with eyes, skin, central nervous system, kidneys, and liver may be worsened by
exposure to xylene. Target Organs: CNS, eyes, gastrointestinal tract, blood, liver, kidneys, skin. Primary Entry: Inhalation,
skiD contaeUabsorption. Acute Effects: Dizziness; excitement; drowsiness; incoordination; staggering gait; irritation of eyes, nose,
and throat; corneal vacuolization; anorexia; nallsea; vomiting; abdominal pain; and dermatitis. Chronic Effects: Reversible eye
damage, headache, loss of appetite, nervousness, pale skin, and skin rash.
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty ofnmning 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 andlor 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 smaII quantities of xylene.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support arter first ald. If exposure Is severe,
bospltilizatioD for at least 72 hours with careful monitoring for delayed onset of pulmonary edema Is
recommended.

($EOTIO·N.··7}S·PILLiLEAKt:i\NDDISPO.SAJjPROCEDURES/ i?}:'.··?':{.:..:.::::::?::::":·.:::•••• ·
Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all sources of ignition immediately. Cleanup personnel need
protection against contact with and inhalation of xylene 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
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 Ibs (454 kg), per the Clean Water Act (CWA), section 311 (b) (9)

/SECTION··8~SPECIAL·PROTECTION.INFO.RMATION~:·)::,::\ ••••••..•.•••..••.•• , .••••• : .••...,., , .. : •.. ,}{ )::
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 NlOSH­
approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations andlor 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 not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, gauntlets,
etc., 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
general work areas by eliminating it at its source. Consult the latest edition of Genium 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
nol 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 in any work area. Do not inhale xylene vapor.

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 ID No. UNI307

References: 1,2, 12,73,84-94, 100, 103.

DOT Label: Flammable Liquid
DOT Hazard Class: Flammable Liquid

IMO Label: Flammable Liquid
IMO Class: 3.20r3.3

Judgments as to the suilabilit~· of information herein for pUrchaser's ~rposes ~

necessarily ?Jrchaser"s responsibililY. Therefore, although reasonable care has
bttn t.a.ken in the preparation of such information. Genium Publishing Corp.
utenlh no wam.nties, makes no repr=ntalions and assumes no responSibility
as to the atCUl3Cy or ruitability of such info=-ion for applicalion to

~rchascr's intended ?Jrposel or for consequences of its use.

Cqlyriabl C 1988 GcDilIm PllbtillliDl CaponIicllI.
NIr COlIIlIlG<iaI ....~<liaD_11Ilo JIIb1is1lon pamiaIIcIII to prCllllbilm.

Prepared by PJ Igoe, BS

Industrial Hygiene Review: OJ Wilson, ern

Medical Review: MJ Hardies, MD
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FORPlJLA: IIbture: C,zH,O-xC'x
[where x • 1 to 10]

R.W.: eI. 258 (421 Cl : C,2H7C1Z);

eI. 326 (541 Cl ; C,zHsCls)

OSHA: 1 lIIg/II' (43 C1); PROPERTIES:

0.5~ (541 Cl)

NIOSH: 0.001 ~, [1.2]

ACGIH: 1 l19/li' (43 (1); STEL 2 1IllVII'

0.5 IIIgIlII (541 C1); STEL 1 Ilg!ItI

(slt'n)

POLYCHlOR08IPHENYLS
. ..eTKlO: 5503

ISSUED: 2115/84

REVISION 11: 8115/87

421 Cl: 8P 32S to 366 ·C; .. -19 ·C;

d 1.38 g/IIl • 2S ·C;
VP 0.01 " (8 I 10-- _ Hg;

1 1Ig/II') • 20 ·C U]
541 Cl: 8P 365 to 390 ·C; .. 10 ·C;

d 1.54 g/JIl • 2S ·C;

VP 0.()()()4 Pa (3 x 10-· .. Hg;

0.05 -V-') • 20 ·C u.e]

STNCWY'PtS: PeS; CAS ',336-36-3; l.l'-biphenyl chloro (CAS '27323-18-8); chlorodiphenyl. 421 Cl

(Aroclor 1242; CAS 153469-21-9). and ~ Cl (Aroclor'1254; CAS '11097-69-1)

5.WLING

5.WlER: FILTER + $OLIO SOR8£NT

(13~ gllss fiber + Florisil.

100 mglSO 1IIg)

'FlOW RATE: 0.05 to O.? LIlIin or less

VOL-fUN: 1 L • 0.5~
-MX: 50 l

SHIPP£NT: transfer filters to
gllss vials after slmP1ing

5.WlE STABILITY: unknown for filters;

2 .anths for Florisil

tubes (5)

BLAHKS: lOS of s~les

ACCURACY

RAHGE STOOlED: not studied

BIAS: none identified

OVERALL PRECISION (sr): not evaluated

..eASUREfi'ENT

!TECHHlQUE: GAS CHJQlATOGRAPtfY. fen (UHi)

l
lANAlYTE: polychlorobiphenyls

!
!OESORPTION: filter + front section. 5 III hexane;

l back section, 2 lIIl hexane

! INJECTION VOllllE: 4 "L with l-"L backfl ush

!
!T~ERATURE-INJECTION:

250 - 300 ·C

-DETECTOR: 300 - 32S ·C

-a>UJIf: 180 ·C

!CAAAIER GAS: HZ' 40 lIll.IIIin

!
!COL~: glass, 1.8. x 2 .. 10. 1.S% OV-17/1.95S

QF-l on 801100 mesh Chranosorb W

!CALIBRATION: standard PCB IIbture in hexane

!RAAGE: 0.4 to 4 "9 per s~le [6)

l
!ESTI~TED lOO: 0.03 "g per sample [6]

!
!PRECISION (sr): 0.044 [5]

!

APPLICABILITY: The working range is 0.01 to 10 mg/m' for a 4O-L air s~le [5]. with

modifications. surface ...ipe sgles may be analyzed [7.81.

INTERFERENCES: Chlorinated pesticides, such as DDT and DOE. may interfere with quantitatlon of

PeS. Sulf'ur-contalning carpounds in petrolelln products also interfere [9].

OTHER ~THOOS: This method revhes ~thods 5120 [101, 5503 (dated 2115/84). and P&tM 244.. [5J.

~thods S121 [11] and p~ 253 [12] for PCB have not been revised •

.. .~. ~.~':/.

~~t~
1115117
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POLYCHLORDBI PHENYLS

REAGENTS:
1. Henne, pesticide quaHty.
2. Florisil, 30/48 mesh sieYed fran

30/60 .sh. After si~ying, dry
It 105 ·C for 45 iiin. "b the
cooled Florisil with 31 (wlw)
distilled Wlter.

3. lCitrogen, purified.
4. Stock standard solution of the

PCB in methanol or isooctane
(commercially aYlilable).-

*See SPECIAL PRECAUTIONS.

..mtDO: 5S03

EQUIPPIENT:
1. ~ler: l~ glass fiber filter without binders

in a Swinnex cassette (Cit. No. SX 0001300,
.U1Hpore Corp.) follCMd by a glass tube, 7 an
long, 6 _ 00, 4 lID 10 containing Wo sections of
30/48 mesh deactiYated Floristl. The front section
is preceded by glass wool and contains 100 IIg Ind
the backup section contains SO 1Ig; urethane foam
between sections and behind the backup section.
Join the cassette and Florisil tube with PVC tubing,
3/8- L x 9132- 00 x 5/32- 10, on the outlet of the
cassette and with another piece of PVC tubing,
3/4- L x 5/16- 00 x 3/16- 10, complete the union.

2. Personal sampling pump, 0.05 to 0.2 ~in, with
flexible connecting tubing.

3. Tweezers.
4. Vials, glass, 4-- and 7-Bl, with alWlinum or

PTFE-lined caps.
5. Gas chranatograph, electron capture detection

(UNO, integrator and collllll (page 5503-1).
6. Volumetric flasks, 10-ml and other convenient sizes

for preparing standards.
7. Syringe, 10-pl.

SPECIAL PRECAUTIONS: Avoid prolonged or repeated contact of skin with PCB and prolonged or
repeated breathing of the vapor [l,2,13].

SWLING:
1. calibrate each personal sampHng p~ with a representathe sampler in Hne.
2. Break the ends of the Florisil tube irrmediately before sampling. COnnect FloriSil tube to

Swinnex cassette and attach sampler to personal sampling pump with flexible tubing.
3. ~le at an accurately known flow rate between 0.05 and 0.2 ~in for a total sample size

of 1 to SO L.
t«lTE: At low PCB concentrations, the s-.:>ler was found to be efficient when operated at

flow rates up to 1 LIIIlin, for 24 hours [8]. Under these conditions, the lilllit of
detection WlS 0.02 ",g/II-.

4. Transfer the glass fiber filters to 7-ml ,ials. tap the Florisil tubes with plastic (not
rubber) caps and pack securely for sMpment.

SoWLE PREPARATION:
5. Place the glass wool Ind 1~1 Florisil bed in the same 7~ yial in which the filter was

stored. Add 5.0 III hexane.
t«lTE: For surface wipe samples, extract each gauze pad with 2S Il hexane [7].

6. In I 4 Illl ,ial, place the~ Flor1511 bed including the two urethane plugs. Add 2.0 IIll
hexane.

7. Allow to stand 20 .in with occasional agitation.

1115117 MIOSH Manual of Analyt' cal Mtthads



METHOD: 5503 POLYCHLOROBIPH£NYLS

CALIBRATION AND' QUALITY CONTROL:
8. calibrate daily with at least fhe wrking standards over the range 10 to 500 ng PC8IIIL.

a. Add known anDunts of stock standard solution to hexane in 104. vol..tric flasks and
dil ute to the IUrit.

b. Analyze together with samples and blanks (steps 11 and 12).
c. Prepare calibration graph (Sill! of areas of selected peaks ¥s. ng PC8IIt.).

9. Detennine desorption efficiency (DE) at least once for Nch 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 f~lter with a .icroliter syringe.
c. cap the tube. Allow to stand overnight.
d. Desorb (steps 5 through 7) and analyze together with writing standards (steps 11 and 12).
e. Prepare a graph of DE vs. ~g PCB recovered.

10. Analyze three quality control blind spikes and three analyst spikes to ensure that the
calibration graph and DE graph are in control.

"EASUREPlENT:
11. 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

colllTl'l may be used [14].
NOTE 2: If peak area is above the linear range of the wrkingstandants, dilute with

hexane. reanalyze and apply the appropriate dilution factor in calculations.
12. SlID the areas for five or III)re selected peaks.

CALCULATIONS:
13. Detennine the inISS, ng (corrected for DE) of PCB found on the glass fiber filter (w) and in

tt~ Florisil front (Wf) and back (Wb) sorbent sections, and in the average media blank
filter (B) and front (Bf) and back (Bt,) sorbent sections.
f«lTE: If ~ > W,/10. report breakthrough and possible sample loss.

14. calculate concentration, C, of PCB in the air volume sampled, Y (L):

(W + W, + ~ - 8 - 8f -~) • 10 -.
C .. ' lIIg/ID•.•y

EVALUATION OF PlETt«)Q:
This method uses 13~ glass fiber filters which have not been evaluated for collecting PCB.
In Method Sl20. tKlwever, Aroclor 1242 was c~letely recovered frca 31__ glass fiber filters
using 15 mt isooctane [12.15,16]. With 5 ml of hexane, Aroclor 1016 was also completely
recovered fran l~ Florisil beds after one-day ·torage [5]. Thus, with no adsorption .ffect
likely on glass fiber filters for PCB. 5 mL hexane should be adequate to completely extract PCB
fran combined 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 751 RH in an
atmosphere containing 10 mg/m l Aroclor 1016 [5].

REFERENCES:
(1] Criteria for a Recommended Standard ..•Occupational Exposure to Polychlorinated Biphenyls,

u.S. Department of Health. Education. and welfare. Pub'. (NIOSH) 17-225 (1917) •

8/1518J .,lOSH Kanua' of Analyt1cal P'lethods



POlYCHlOROBI PHENYlS fETHOO: 5503

[2] Current Intelligence Bulletin 7, Polychlorinated Biphenyls (PCBs), U.S. Dlpartlent of
Health and Human services, Publ. (NIOSH) 78-127 (1975).

[3] Hutzinger, o. s. safe and Y. Zhlto. The Chemistry of ~, CRC Press, Inc., Clevellnd, Ott
(1974) .

[4] Forenan, W. T., and T. F. Bidleman, -Yapor Pressure. Esthnates of Individual Polychlori­
nated Biphenyls and CCIIInercial Fluids Using Gas Chramatographic Retention Data, - ~.

Chranatogr. 330: 203-216 (1985).
[5] NIOSH Manual of Analytical ...thods, 2nd. ed., Y. 1, P&CM 244, U.S. Depar_nt of Health,

Education, and welfare, Publ. (NIOSH) 77-157-A (1977).
[6] User check, Southern Research Institute, NIOSH Sequence ,4121-U (unpublished,

January 25, 1984).
[7] Kaminsky, J. Applied Ind. ~g. 1 (4): R-6 (1986).
[8] NIOSH Health Hazard Evaluation Report, HETA 85-289-1738 (unpublished, 1986).
[9] Hofstader, R. A., C. A. Bache, and D. J. Lisko Bull. Environ. ~. Taxico1., 11:136

(1974) •
[10] NIOSH Manual of Analytical ...thods, 2nd ed., Y. 4, S12O, U.S. Depar_nt of Health,

Education, and welfare, Publ. (NIOSH) 78-175 (1978).
[11] Ibid, Y. 2, S121, U.s. Department of Health, Education, and welfare, Publ. (NIOSH)

77-157-8 (1977).
[12] Ibid, Yolo 1, P&CM 253.
[13] OCcupational Dheases, A Guide to Their Recognition, revised ed., 25>256, U.S. Department

of Health, Education, and welfare, Publ. (NIOSH) 77-181 (1978).
[14] Dunker, J. C. and ". T. J. Hillebrand. Characterization of PCB Components in Clophen

FOrmJlations by Capi llary GC~ and GC-ECD TeChniques, Environ. Sci. Techno1., 11 (8),
449-456 (1983).

[15] Backup Dati Report for 5120, prepared under NIOSH Contract 210-76-0123, available IS -Ten
NIOSH Analytical ~thods, Set 2,- Order No. Pb 271-464 fram NTIS, Springfield, VA 22161.

[16] NIOSH Research Report-Development Ind Yalidati~n of ...thods for sampling and Analysis of
WOrkplace Toxic Substances, U.s. Department of Health and Human Services, Publ. (NIOSH)
~133 (1980).

~THOD REVISED BY: James E. Arnold, NIOSHIDPSE; S120 originally validated under NIOSH
Contract 210-76-0123.

Table 1. Composition of same Aroclors [3].

Major Components

Biphenyl
~noch1orobiphenyls

Dichlorobiphenyls
Trichlorobiphenyls
Tetracblorobipheny1s
Pentacblorobi phenyl s
Hexacblorobiphenyls
Heptacb1orobiphenyls
OCtachlorobiphenyls

Aroclor 1016

O.lS
1

20
57
21

1
<0.1

none detected
none detected

Aroclor 1242

<O.l~

1
16
49
2S
8
1

<0.1
none detected

Aroclor 1254

<O.l~

<0.1
. 0.5

1
21
48
23
6

none detected

8/15/81 5503... ..IOSH Manual of .Analytical ",uots
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