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INTRODUCTION

This Health and Safety Plan (HASP) has been prepared for
the Removal of Tanks and Structures at the Commercial Oil Services Site
(Site) in Oregon, Ohio. This HASP has been prepared by Conestoga-Rovers
and Associates (CRA) on behalf of the Commercial Oil Services Phase IT Trust.
The project involves the removal of above ground tanks, unde.ground tanks
and associated contaminated soils, and miscellaneous debris; and the

demolition of structures.

During removal activities, personnel may come in contact
with the chemicals listed in Table 1. Material Safety Data Sheets for these
chemicals are provided in Appendix A. The Contaminants of Concern for
the Site are listed in Table 2. The Contaminants of Concern were determined
by an evaluation of the chemicals listed in Table 1. The evaluation was based

on prevalent chemical concentrations and chemical characteristics.

The routes of entry causing primary concern with the
chemicals listed in Table 1 are through skin adsorption, inhalation and
ingestion. The possible ingestion of these compounds will be controlled

through proper hygiene practices.

Work at the Site may involve contact with materials
potentially containing toxic and/or flammable materials, explosion hazards
presented by contained volatile substances, and physical hazards presented by
heavy construction. Asbestos containing materials (ACM) will be inspected
for and removed and disposed of as necessary. The activity specific risks

associated with removal activities are listed in Table 3.
This Health and Safety Plan (HASP) is designed to ensure:

1) that personnel working on-Site are not exposed to hazardous materials
which could adversely affect their health and safety;

2) that the health and safety of the general public and the environment is
not compromised by off-Site migration of contaminated materials; and

1 CONESTOGA-ROVERS & ASSOCIATES



TABLE1

CONTAMINANT PROFILE FOR COMMERCIAL OIL SERVICES SITE

Compound

VOCs

CRA 5649/8/T1

acetone

benzene

butanone
2-butanone
chlorobenzene
1,1-dichloroethene
1,2-dichloroethane
ethylbenzene
trichloroethene
1,1,1-trichloroethane
tetrachloroethene
toluene

xylenes

Maximum

Tagoon Tank Concentration
Sludge Contents (ppm)

X X 300

- X 4.1

X - 3.8

- X 8.8

X X 92

- X 0.7

-- X 0.3

X X 15,000

- X 18,000

X - 95

- X 520,000

X X 7,300

X X 84,000

Page 10f3



TABLE1

CONTAMINANT PROFILE FOR COMMERCIAL OIL SERVICES SITE

Maximum
Lagoon Tank Concentration
Compound Slurlge Contents _ (ppm)
SVOCs
acenaphthene X X 1,800
acenaphthylene X X 1,200
anthracene X X <1000
benzo(a)anthracene X X 740
benzo(b,k)fluoranthene X -- 440
benzo(a)pyrene X - 590
benzo(g,h,i)perylene X -- 32
bis(2-ethylhexyl)phthalate X X 2,000
butylbenzyl phthalate X X 3,000
4-chloro-3-methylphenol - X 500
chrysene X X 1,400
dibenz(a,h)anthracene X - 34
diethylphthalate - X 390
di-n-butylphthalate X X 120
di-n-octylphthalate - X 70
fluoranthene X X 3,400
fluorene X X 1,500
2-methylnapthalene X X 29,000
napthalene X X 6,900
phenanthrene X X 6,800
phenol X X 1,100
pyrene X X 2,800
pentachlorophenol - X <315
PCBs X X 47

CRA 5619/8/T1
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TABLE1

CONTAMINANT PROFILE FOR COMMERCIAL OIL SERVICES SITE

Maximum
Lagoon Tank Conceniration
Compound Siudge Contents (ppm)
INORGANICS
beryllium X X 11
cadmium X X 5
chromium X X 570
copper X X 1,910
lead X X 792
L mercury X X 1
nickel X -- 122
thallium - X 14
zinc X X 620
arsenic X X 15
sulfide X - 1,200
cyanide X X 166

-’
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Compound

Acetone
Ethylbenzene
Trichloroethene
Tetrachloroethene
Toluene

Xylenes

Asbestos
Amosite
Chrysotile
Crocidolite

Note:

TABLE 2

CONTAMINANTS OF CONCERN
COMMERCIAL OIL SERVICES SITE

TLV(ppm) PEL (ppm) IDLH (ppm)
750 1000 20,000
100 100 2,000
50 100 1,000
25 100 500
50 200 2,000
100 100 1,000

0.5f/cc 0.1f/cc -
2f/cc 0.1f/cc —
0.2f/cc 0.1f/cc -

SVQOCs are also present on this site, however, monitoring and regulating
for VOCs will adequately protect workers from exposure to SVOCs.

CRA 5649/8/T2



Task

Reconnaissance

Removal Oversight

Removal Activities

CRA/564%/8/13

N~

4
\
TABLE 3
HAZARD ANALYSIS
Physical Hazards

Chemical Hazards

Low potential for skin and
inhalation exposure to
contaminated materials

Low potential for skin
exposure to contaminated
materials and inhalation
exposure to dust and vapor

Potential for skin exposure

to concentrated waste/sludge

and inhalation exposure to
contaminated waste/sludge vapor

Slip /trip /fall

Heavy equipment
operations

Slip /trip/fall

Noise Levels

Utility lines

Slip/trip/fall

Heavy equipment operations

Prevention

Wear proper PPE, use buddy
system

Wear proper PPE, stand clear
of operating equipment

Wear proper PPE, position
equipment away from overhead
lines, locate underground utility
lines, use buddy system, maintain
eye contact with equipment
operator, inspect equipment daily



-

5649(8)

3) compliance with applicable governmental and nongovernmental
(American Conference of Governmental Industrial Hygienists (ACGIH))
regulations and guidelines.

All Site removal activities will be conducted in accordance

with the provisions of this HASP. Cost and scheduling cons.Jderations will
not be considered as justification for modifying this plan.

2 CONESTOGA-ROVERS & ASSOCIATES
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5619(8)

The Occupational Safety and Health Administration
(OSHA) Standards and Regulations contained in Title 29, Code of Federal
Regulations, Parts 1910 and 1926 (29 CFR 1910 and 1926) provides the basis for
thic Health and Safety Plan. The plan also reflects the position of the United
States _nvironmental Protection Agency (USEPA) and National Institute for
Occupational Safety and Health (NIOSH) regarding procedures required to
ensure safe operations at sites containing hazardous or toxic materials.

3 CONESTOGA-ROVERS & ASSOCIATES
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S564%(8)

SITE CHARACTERIZATION

The Site is located on the southeast corner of Otter Creek
Road and Cedar Point Road, at 3600 Cedar Point Road in Oregon, Ohio.
Figure 1 presents the location of the Site. The Site is located approximately
one mile southeast from the nearest point of the Maumee River.

The Site is bounded by Cedar Point Road to the north, by
Otter Creek Road to the west, by an industrial gas plant to the east and by a
closed solid waste landfill and an operating RCRA permitted hazardous waste
landfill to the south.

A Site Plan is presented as Figure 2. Seven (7) surface
impoundments (lagoons) occupy a sigaificant portion of the Site area.
Approximately sixty-six (66) aboveground tanks are located at the Site.
Twenty-five (25) of the aboveground tanks are located in a tank farm in the
northeast corner of the Site. A boiler house, process building, radio tower,
and loading rack also exist in the tank farm area. Three (3) underground
storage tanks and a septic tank are located near the garage building in the
northwest corner of the Site. The Site also contains the remaining
aboveground tanks and miscellaneous debris scattered throughout the Site.
A drainage swale runs south to north on the east side of the Site, a gravel
roadway runs along the north end of the Site and a radio tower exists in the

northeast corner of the Site.

4 CONESTOGA-ROVERS & ASSOCIATES
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CONTRACTOR'S SITE-SPECIFIC HEALTH AND SAFETY PLAN

A Site-specific Health and Safety Plan will be developed,
implemented, maintained, and enforced by the selected Contractor for work
performed at the Site. The executed plan will address, at minimum, the
requirements specified in this Health and Safety Plan. A copy of the
Site-specific Health and Safety Plan w:ll be maintained on-Site d--ring all

removal activities.

The Contractor will follow applicable protocol as specified
in the American Petroleum Institute (API) Guides 2015, 2202, 2207, and 1604
tor the cleaning and dismantling of tanks.

An asbestos survey will be completed for the on-Site
structures which are to be demolished as part of the removal activities. If
asbestos is present, an abatement program will be undertaken during the
removal activities. The Contractor will present the appropriate health and
safety procedures in their Site-specific HASP in accordance with 29 CFR

1926.1101.

If the Contractor expects confined space work to be
performed, a confined space entry program will be included in the Site-
specific HASP.

5 CONESTOGA-ROVERS & ASSOCIATES
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5649(8)

RESPONSIBILITIES AND ADMINISTRATION

The Contractor will designate an on-Site individual to act
as the Health and Safety Officer (HSO). CRA, in conjunction with the HSO,
will be responsible for decisions regarding when work will be stopped or
started for health and safety considerations. The HS5O will report directly to
and be under the direction of a Certified Industrial Hygienist (CIH). The CIH
will oversee operations as necessary to ensure that the work is performed in
accordance with the Contractor's HASP. Specifically, the CIH will be
responsible for the following:

1)  oversee operations as necessary to ensure work is performed in
accordance with the Site-specific Health and Safety Plan;

2) oversee and be present during the Health and Safety Training Session
and, as a minimum, complete qualitative respirator fit testing; and

3) oversee the Health and Safety Officer's activities on a part-time basis and
be available on an as-needed basis for emergency situations.

The HSO will:

1) have a minimum of two years site related working experience specific to
the activities associated with removal of tanks and structures and

asbestos abatement;

2)  have a basic working knowledge of State and Federal occupational safety

and health regulations; -

3) have formal education and/or training in occupational safety and
health;

4)  be responsible for daily enforcement and monitoring of the Site-specific
Health and Safety Plan;

6 CONESTOGA-ROVERS & ASSOCIATES



5) be responsible for the pre-construction indoctrination of on-Site
personnel with regard to the Site-specific Health and Safety Plan and
other safety requirements to be observed during construction, including:

a) potential hazards;

b) personal hygiene principles;

c) use of personal protective equipment (PPE);

d) respiratory protection equipment usage and fit testing; and

e) emergency procedures for dealing with fire and medical situations.

6) be responsible for completing the health and safety training session and
ensure that personnel not successfully completing the required training
are not permitted to enter the Site to perform work in the Exclusion

N Zone or Contaminant Reduction Zone;

~J
p—

be responsible for ensuring reusable personal protective equipment is

decontaminated before being reissued;
8) be responsible for conducting Air Monitoring;

9) be responsible for ensuring that on-Site personnel have obtained the
required medical examinations prior to arrival at the Site and at the

termination of their assignment as required;

- 10) be responsible for incorporating the provisions of both on-Site and off-
Site emergency contingency plans in the Site-specific Health and Safety
Plan and maintaining a state of readiness to enact the provisions;

11) be responsible for alerting appropriate on-Site and/or off-Site emergency
services and the Engineer before starting any particularly hazardous

work;

12) assist the Engineer in contacting and advising local authorities of the

removal activities to be performed; and

5649(8) 7 CONESTOGA-ROVERS & ASSOCIATES



5649(8)

13) have the authority and obligation to stop removal activities if, in his/her
sole discretion, stoppage of the work is necessary or advisable for
considerations of health or safety.

If work in confined spaces is to be performed, the HSO

will be responsible for ensuring that minimum precautions have been taken
to assure safe entry of confined spaces, in accordance with 29 CFR 1910.146.

8 CONESTOGA-ROVERS & ASSOCIATES
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WORK AREAS

Specific work areas as outlined in the Contractor's Site-
specific Health and Safety Plan will be delineated clearly in the field with
temporary fencing of standard snow fence or construction fence supported by
posts with warning signs. Work areas will be established as temporary or
permanent, depending on the work activity and the sequence in which it is

performed. These areas will include:

a) Exclusion Zone (EZ) - This zone will include all areas where hazardous
or potentially contaminated soils, debris and other materials are being, or
may be contacted, disturbed or handled, and all areas where
contaminated equipment or personnel travel.

The EZ will be clearly delineated in the field prior to commencing Site
work. Temporary Exclusion Zones will be established around remote
work areas beyond the limits of the EZ and will be clearly delineated in
the field by temporary snow fencing and/or barricades and warning

signs.

b) Contaminant Reduction Zone (CRZ) - This zone will occur at the
interface of the EZ and Clean Zone and will provide access for the
transfer of construction materials and Site dedicated equipment to the
EZ, the decontamination of equipment, vehicles, personnel and clothing
prior to entering the Clean Zone, and for the physical segregation of the
Clean Zone and EZ.

¢) Clean Zone (CZ) - This area is the portion of the Site defined as the area
outside the zone of significant air and soil contamination. The Clean
Zone will be clearly delineated and procedures implemented to prevent
active or passive migration of contamination from the work Site. The

function of the Clean Zone includes:

1) an entry area for personnel, material and equipment to the CRZ;

9 CONESTOGA-KOVERS & ASSOCIATES
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3)

an exit area for decontaminated personnel, materials and
equipment from the CRZ; and
a storage area for clean safety and work equipment.

10 CONESTOGA-ROVERS & ASSOCIATES
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COMMUNICATIONS

Telephone service will be provided to the Site during
removal activities. Emergency numbers including police, fire, ambulance,
hospital, and appropriate Regulatory agencies will be prominently posted

near each phone and are attached in Table 4.

An alarm system will be provided by the Contractor to
notify workers of on-Site emergency situations or to stop work activities if

necessary.

11 CONESTOGA-ROVERS & ASSOCIATES



TABLE 4

EMERGENCY TELEPHONE NUMBERS

Telephone Number

Agency Contact

Emergency
Non-Emergency
St. Charles Hospital
Ambulance
Police
Fire
USEPA
USEPA - Region V
Ohio EPA
ChemTrec
National Response Center
CRA, Romulus, MI
CRA, Waterloo, Ontario

CRA, Waterloo, Ontario

Engineering Management, Inc.

Altech Environmental, Inc.

CRA 5649/8/T4

Emergency Response
P.C. Lall
Emergency Response

Spill Response

Cindy Walczak
Alan Van Norman
Mike Shephard
Jim Campbell

Al Aguwa

911

419-698-7200

.419-691-5787

419-691-5787
419-691-5787

800-424-8802

313-692-7685

614-644-2924

800-424-9300

800-424-8802

313-942-0909

519-725-3313

519-725-3313

412-351-6132

313-353-3832
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MEDICAL SURVEILLANCE

In accordance with requirements detailed in 29 CFR
1910.120 and 29 CFR 1910.134, all Site personnel who will come in contact
with potentially contaminated materials will have received, within one year
prior to starting field activities, medical surveillance by a licensed physician

or physician's group.

Medical records for all on-Site personnel will be
maintained by their respective employers. The medical records will detail the
tests that were taken and will include a copy of the consulting physician's
statement regarding the tests and the employee's suitability for work.

Each employer will ensure that its personnel involved in
on-Site work will have all necessary medical examinations prior to

commencing work which requires respiratory protection or exposure to
hazardous materials. Personnel not obtaining medical certification will not

perform work within contaminated areas.

Interim medical surveillance will be completed if an
individual exhibits poor health or high stress responses due to on-Site
activity or when accidental exposure to elevated concentrations of

contaminants occurs.

12 CONESTOGA-ROVERS & ASSOCIATES
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TRAINING

All Site personnel involved in removal work will be
required to complete Site training and refresher sessions conducted by the
HSO. Site training and refresher sessions are designed to ensure that all
personne] are capable of and familiar with the use of safety, health,
respiratorvy and protective equipment and with the safety and security
procedures required for this Site. The Site training session will be conducted
by the HSO (or other qualified professional in the presence of the Certified
Industrial Hygienist) prior to beginning work at the Site.

In accordance with 29 CFR 1910.120, all employees exposed
to hazardous substances, health hazards or safety hazards will receive training
including a minimum of 40 hours instruction off Site, as required by OSHA,
and three days of actual field experience under direct supervision. The
Contractor will provide documentation stating that all on-Site personnel
have complied with this regulation. Each individual's name will be included
on this confirmatory letter. The training program will include at a minimum

the following items:

1)  personnel responsible for Site health and safety;

2)  Site-specific potential hazards;

3) use of personal protective equipment, including proper donning and
doffing procedures;

4)  work practices by which the employee can minimize risks from these
potential hazards;

5) safe use of engineering controls and on-Site equipment;

6) discussion and completion of medical surveillance requirements and
recognition of symptoms associated with exposure to hazards;

7)  Site control methods; '

§) on and off-Site contingency plans;

9) decontamination procedures;

10) Site-specific standard operating procedures;

11) delineation between work zones;

12) use of the buddy system;

13 CONESTOGA-ROVERS & ASSOCIATES
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13)
14)

15)

16)
17)

18)
19)

scope of the intended works for the project;

review on-Site communications and appropriate hand signals between
personnel working in the EZ and/or CRZ;

confined space entry procedures (if confined space work is to be

performed);
the content of the OSHA standards, including the Appendices;
tank cleaning procedures as detailed in API Guides 2015, 2202, 2207, and

1604 (for personnel designated to clean/dismantle tanks);

methods of recognizing asbestos; and
the health effects associated with asbestos.

The HSO will be responsible for ensuring that personnel

not successfully completing the required training prior to beginning work are
not permitted to enter the Site to perform work.

Individuals performing asbestos inspection and removal

will be qualified by formal training and practical experience which comply

with Federal and State regulations.

The Contractor will implement a hazard communication

("Right-to-Know") program in accordance with 29 CFR 1910.1200.

14 CONESTOGA-ROVERS & ASSOCIATES
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PERSONAL PROTECTIVE EQUIPMENT

All on-Site personnel will be equipped with personal

protective equipment (PPE) and protective clothing appropriate for the
hazardous material being handled and the nature of work being completed.
All PPE and protective clothing will be kept clean and well-maintained.

PPE and apparel as required for general removal activities

within the Exclusion Zone or Contaminant Reduction Zone will consist of, at

a minimum;

1)

2)

3)

4)

5)

8)

9)

individually assigned half or full-facepiece air purifying respirators with
dual organic vapor and high-efficiency particulate cartridges (NIOSH
approved). Respirators should be available and donned when required
as indicated by air monitoring;

disposable coveralls, liquid resistant, splash resistant, full coverage;
disposable latex and/or thin nitrile inner gloves;

disposable chemical resistant nitrile outer gloves;

steel toed, steel shank, chemical resistant work boots;

disposable rubber, chemical resistant overboots;

workclothing (full length pants, long sleeve shirts);

hardhats; and

safety glasses with sideshields.

15 CONESTOGA-ROVERS & ASSOCIATES



Additional protective equipment usage guidelir.es to be

implemented include:

1

7)

5649(8)

all prescription eyeglasses in use on the Site will be safety glasses.
Contact lenses will not be permitted on-Site within the EZ or CRZ;

during periods of respirator usage in contaminated areas, respirator
cartridges will be changed daily or upon breakthrough, whichever occurs

first;

footwear used on Site will be steel-toed work boots, and will be covered

by rubber overboots when entering or working in the EZ;

on-Site personnel unable to pass a respirator fit test will not enter or
work in the EZ or CRZ; '

all on-Site personnel will wear an approved hardhat when present in

the EZ if overhead hazards are present;

all PPE worn on Site will be decontaminated or disposed of at the end of
each work day. The HSO will be responsible for ensuring individuals

decontaminate PPE before reuse; and

duct tape will be used to ensure that disposable coveralls and gloves are
tightly secured when personnel are working within contaminated zones.
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RESPIRATORY PROTECTION

All on-Site personnel will receive extensive training in
the usage and limitations of, and be qualitatively fit tested for, half and/or
full-facepiece respirators in accordance with 29 CFR 1910.134. This will
include both air purifying and supplied air type respirators.

Appropriate respiratory protection will be mandatory
during all on-Site removal activities which involve the contact or potential
contact with contaminated materials. As a minimum, all on-Site personnel
will be required to have available half-facepiece air purifying respiratory
protection when working in the EZ, which will be modified based on air

monitoring readings.

Levels of respiratory protection have been chosen

consistent with potential airborne hazards. The selection of appropriate
protection is based upon the potential presence of compounds with the lowest

recommended threshold limit value.

In the absence of additional air monitoring information
or substance identification, the following levels of respiratory protection will

be required when working in the EZ:

Sustained Photoionization

Total Organic Vapor Concentration Level of Respiratory Protection
(ppm) Required
0-1 | Half- or full-facepiece respirator
available
1-10 Full-or half-facepiece air purifying

respirator, Level C

greater than 10 Shut down activities, evaluate the
need for Level B or higher
respiratory protection

On-Site personnel unable to pass a respirator fit test will

not be permitted to enter or work in the EZ or CRZ.
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PERSONAL HYGIENE FACILITIES

The HSO will be responsible for ensuring that all
personnel performing or supervising removal work within a hazardous
work area, or who may potentially be exposed to hazardous chemical vapors,
liquids, or contaminated solids, observe and adhere to the personal

hygiene-related provisions of this section.

On-Site personnel found to be disregarding the personal
hygiene-related provisions of this plan will be barred from the Site.

The following equipment/facilities will be provided by

the Contractor for the personal hygiene of all on-Site personnel:

1)  suitable disposable outerwear, gloves, and footwear on a daily or
as-needed basis for the use of on-Site personnel;

2)  contained storage and disposal for used disposable outerwear; and

P

3) potable water and a suitable sanitation facility.

The following regulations for personnel working within

the EZ will also be enforced:

1) on-Site personnel will wear disposable outerwear and gloves at all times

whenever entering or working in the EZ or CRZ;

2) used disposable outerwear will not be reused, and when removed, will
be placed inside disposable containers provided for that purpose;

3) smoking will be prohibited except in a designated smoking area;

4)  eating and drinking will be prohibited except in the designated lunch or

break area;
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5)

6)

soiled disposable outerwear will be removed prior to entering the lunch

area, and prior to cleansing hands;

on-Site personnel will thoroughly cleanse their hands and other exposed
areas before entering the smoking or lunch area; and

c..-Site personnel working in potentially contaminated work areas

and/or CRZ will shower and change to fresh clothing after each working

period or shift, prior to leaving the Site.
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EMERGENCY AND FIRST AID EQUIPMENT

The safety equipment listed below will be located and
maintained in appropriate locations as directed by the Health and Safety
Officer.

1) portable emergency eye wash and shower;

2) two 20-pound ABC type dry chemical fire extinguishers;
3) two self contained breathing apparatus;

4) blankets and towels;

5) stretcher, cot, and crutches;

6) one hand-held emergency siren;

7)  two complete sets of Level B equipment; and

8) first aid kit.

An on Site certified first aid technician will be provided by

the Contractor.
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HEAT STRESS/COLD STRESS MONITORING

The Contractor will implement a heat stress/cold stress

monitoring program based on recommendations by ACGIH, NIOSH, and
other recognized authorities, and including the following components:

1)

)
~—

3)

training of personnel to recognize and mitigate heat/cold stress
situations and symptoms;

target conditions which will initiate monitoring of personnel;
monitoring methods; and
the means and methods to mitizate such conditions.

After each worker has become familiar with his own

limitations, and as long as the daily activities are not noticeably altered, it will
remain the responsibility of the worker to remain cognizant of his own
physical condition. Each individual will be made aware of the effects of
acclimatization and that the loss of some acclimatization after a few days of

rest will occur.
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15.0 BUDDY SYSTEM

Removal activities performed by Contractor employees
will be conducted under a buddy system. This system is designed to ensure
that no one Contractor employee enters the EZ without the support and

assistance of a coworker.

The daily safety briefings will be the forum where buddy
assignments will be made for the Site. In the event that an odd number of
employees are present on the Site, then one team of three "buddies” will be

established.
The key responsibilities of a buddy are as follows:
1)  monitor your buddy's work practices and physical condition;

2)  if your buddy appears to be in distress or has had an accident, assist
him/her in a manner consistent with the Site-specific Health and Safety

Plan; and

3) do not permit your buddy to enter the EZ alone.
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16.0 EMERGENCY COMMUNICATIONS

A system of emergency communications will be required
to ensure that communications are maintained and emergency procedures

are followed in the event of a release or accident.

The emergency communication procedures to be followed

during removal activities are:

1) emergency communications are to be made by hand held sirens, by

vehicle horns, or a hand/arm signals;

2) one long blast of a siren or one arm continuously waving over a
- worker's head means to stop work and return to the CRZ; and

3) repeated short blasts of a siren or both arms continuously waving over a
worker's head will mean that an emergency condition exists on-Site and
all employees are to leave the Site immediately and congregate at the

Site gate.

-’
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CONTINGENCY AND RESPONSE PLAN
171 OFF-SITE CONTINGENCY PLAN

Prior to commencing work involving the transportation
of potentially contaminated material, the Contractor will coordinate the
development of an off-Site emergency contingency plan. This plan is
intended to provide response to spills that could occur during transporation
of materials from the Site.

A coordination meeting will be held with appropriate
local officials to identify the removal action activities to be performed on Site
and to discuss the protocols to be taken in the event of an incident. CRA's
Resident Engineer will be the on-Site emergency response coordinator and
will be responsible for coordinating with local officials. At the coordination
meeting, an off-Site emergency response coordinator will be identified
through whom information and coordination will occur in the event of an
incident. Responsibilities of local authorities will also be identified at the
meeting, including but not limited to the following:

1) transport of injured personnel to medical facilities;

2) priority transportation routes;

3) firefighting procedures; and

4) coordination and/or modification of highway operations.

172 ON-SITE CONTINGENCY PLAN

On-Site emergency response activities will be coordinated
by the Health and Safety Officer. His/her responsibilities will be as described
in Section 5.0.

In the event of injury to on-Site personnel or contact with
hazardous materials, the following protocols will be followed:
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1) in the event of injury, notify the Health and Safety Officer, and the
Engineer;

2) contact the closest medical center and describe the injury;

3) decontaminate personnel and administer appropriate emergency first
aid; and

4) transport personnel to the defined medical facility along a predefined

route (as shown on Figure 3).

A list of emergency and first aid equipment that will be

maintained on-Site is presented in Section 13.0.

In the event that barrels or canisters are encountered,
personnel will immediately cease work and notify the Engineer and Health

and Safety Officer.

In the event that excessive gases or vapors are detected at a
work area, personnel will be evacuated upwind from the effected area. The
contaminant will be identified and concentrations monitored to determine
the type of respiratory protection and/or engineering controls required before

workers re-enter the area.

In the event of a fire at a work area, fire extinguishers
and/or earth moving equipment will be used to smother the fire, if possible.
Otherwise, personnel will be evacuated upwind of the area. Firefighting
equipment and personnel trained to operate the equipment will be provided
to fight small fires and to prevent fires from spreading. Firefighting
equipment will include hand held fire extinguishers (Class A, B, C; 5-, 10-, or
20-pound) and will be located in excavation equipment, Site service vehicles,
in the tank farm area, in on-Site trailers, and anywhere containers of

oil/solvents are stored.

The Contractor will provide a person who has received
formal training in firefighting and the use of mobile firefighting equipment.

Such training will include:
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1) Incipient Fire Brigade Training, 29 CFR 1910.156, Subpart L;

2) First Responder Training, 29 CFR 1910.120, Subpart Q;

3) Performance Standards for First Responder at the Operational Level
NFPA 472; and

4) Advanced Exterior Firefighting under NFPA 600.

The Contractor will maintain on-Site near the tank farm
area or on a dedicated vehicle foam generating equipment capable of
supplying 35 cubic feet of fire suppressing foam in a 1 minute period, and at
least 75 cubic feet without the need for refill. The foam will be low in toxicity,

non-corrosive and biodegradable.

In the event of a fire which is too large to fight using the
equipment supplied by the Contractor, the Health and Safety Officer and
Resident Engineer will proceed as prescribed in the off-Site Contingency and

Response Plan.

In the event of significant release of potentially toxic or
hazardous vapors, personnel will be evacuated upwind to a safe distance and
the Police, Fire Department and local hospital will be notified as deemed
necessary by the Engineer and the Health and Safety Officer.

Emergency telephone numbers for the area surrounding

the Site are listed on Table 4.

Figure 3 and Table 4 will be posted in a prominent place in
the CZ.
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AIR MONITORING

18.1 PROTOCOLS

During the progress of removal activities, air quality will
be monitored in and around the EZ by the Contractor. Samp'ing will be
conducted on a regular periodic basis (as a minimum on zn hou.ly basis), and
additionally as required by special or work-related conditions. Any departures
from general background will be reported to the Engineer who will, in
conjunction with the Health and Safety Officer, determine when operations
should be shut down and restarted.

Instruments required for air monitoring will include an
organic vapor photoionizer or organic vapor analyzer, an oxygen level meter

and explosimeter.

The air monitoring equipment will be operated by
personnel trained in the use of the specific equipment provided and will be
under the control of the Health and Safety Officer.

Should the organic vapor level in the breathing zone of
any active working location exceed 50 ppm for any single reading, or 25 ppm
for any two successive readings, or should the explosimeter indicate in excess
of 10 percent of the lower explosive limit (LEL) on any single reading, or
reduced oxygen concentrations less than 19.5 percent oxygen, or if toxic gases
and particulate are present in concentrations which present Immediate
Danger to Life and Health (IDLH) or in excess of the protection factor afforded
by the air purifying respirator (whichever is lower), then that work location
will be shut down and all personnel will be evacuated upwind. Work will
not resume at such a work location until authorized by the Engineer and
Health and Safety Officer. Organic vapors will be monitored continuously

using an organic vapor photoionizer.

A wind direction indicator will be installed and

maintained by the Contractor at each active work location.
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18.2 REPORTING

The results of air monitoring programs will be reported

daily to the Engineer on specific forms included in the Contractor's Health
and Safety Plan and will include the following information:

)  site location/date;

2) work process/operation name;
) temperature, wind speed and wind direction;
) area sample description/location;

5) field notes

description of operations
chemicals/materials/equipment in use
engineering /administration controls in effect
personal protective equipment in use

sampling observations/comments.

In addition, all daily air monitoring activities will be

recorded in a hard cover log book which will be maintained on Site.
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5649(8)

Appropriate measures will be taken by the Contractor to

prevent the tracking of contaminants on- and off-Site. Vehicles, equipment,

and personnel leaving areas of potential contamination will be

decontaminated prior to entry into Clean Zones.

Decontamination procedures will be strictly adhered to for

all personnel and equipment used in the EZ. The procedures for personnel

are as follows:

all personnel will remove rubber overshoes, respirators and disposable

1)
outer clothing, if it is being worn;

2) disposable clothing will be placed in designated containers;

3) eating, drinking, smoking, and chewing nicotine products will be
prohibited except in designated areas;

4) personnel will remove soiled disposable outerwear and thoroughly
cleanse hands and other exposed areas before entering the lunch or
smoking areas; and

5) perconnel working in potentially contaminated work areas will be
required to shower and change to fresh clothing after each working
period or shift, prior to leaving the Site.

Decontamination procedures for equipment are as
follows:

1) decontamination of equipment will be conducted on the
decontamination pad after working in potentially contaminated work
areas and prior to subsequent work or travel on clean areas;

2)  packed dirt, grit and debris will be removed by scraping and brushing,

and high pressure, low volume, warm water as appropriate, paying
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particular attention to tire treads, equipment tracks, springs, joints,

sprockets, and undercarriages;

3) surfaces will be scrubbed with long handle scrub brushes;
4) equipment will be air dried in the Clean Zone before removing from the
Site or traveling on clean areas;
5) decontamination will be certified by the Engineer; and
6) following certification, the equipment can be removed into the Clean
Zone and off-Site.
An inspection record will be maintained on-Site which
includes:
1) equipment descriptions with identification numbers or license plates;
2) time and date entering the decontamination facility;
3) time and date exiting the decontamination facility; and
4) name of the inspector with comment stating that decontamination was

performed and completed.

Appropriate measures will be taken to minimize the drift

of mist and spray during decontamination. Decontamination wash waters
and sediments which accumulate on the equipment decontamination pad

will be collected and transferred to temporary storage tanks.

Personnel engaged in equipment decontamination will

wear protective equipment including disposable clothing, respiratory

protection, and face shields.
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DUST, PARTICULATE AND VAPOR CONTROL

During removal activities, a dust control program will be
implemented by the Contractor to prevent the generation of dust. In the
event that visible dust is generated by removal activities, potable water will be
sprayed on roadways. Appropriate covers will be used on trucks hauling fine
or dusty material and watertight vehicles will be used to haul wet materials.

In the event that excessive gases or vapors are detected
during removal activities, workers will be evacuated to an area upwind from
the effected area. Proper respiratory protection will be determined by the
Health and Safety Officer and appropriate action will be taken to control the
release of gases or vapors. This control action may include covering the area

of release with tarps, soil or foam.
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SAFETY MEETINGS

The Health and Safety Officer will conduct a safety
meeting with all employees prior to the initiation of Site removal activities,
followed by weekly safety meetings which will be mandatory for all Site
personnel. The meetings will provide refresher training for existing
equipment and protocols, and will examine new Site conditions as they are
encountered. Additional safety meetings will be held on an as required basis.

Daily meetings will be held to discuss scheduled work

activities for the day and any specific safety concerns related to the activities.

Should any unforeseen or Site peculiar safety related
factor, hazard, or condition become evident during the performance of work
at this Site, it will immediately be brought to the attention of the Engineer
and the Health and Safety Officer for resolution. In the interim, prudent
action will be taken to establish and maintain safe working conditions and to

safeguard employees, the public and the environment.
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SITE SECURITY

The Site will be secured throughout construction by
ensuring that existing fencing is in good repair and that gates and other access
points are secured prior to the termination of work activities each day.

A security guard will be at the main entr-nce during
working hours to prevent unauthorized entry, vandalism, or theft. Access
gates to the Site will be kept closed except for the passage of authorized
persons or vehicles. The security guard will maintain a sign in sheet for the

Site.
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ADDENDUM #1

HEALTH AND SAFETY PLAN
REMOVAL OF TANKS AND STRUCTURES

COMMERCIAL OIL SERVICES
OREGON, OHIO

This is to serve as Addendum #1 to the Health and Safety Plan (HASP) for the
Removal of Tanks and Structures at the Commercial Oil Services Site
(January, 1995). This HASP was prepared by Conestoga-Rovers and Associates
(CRA) on behalf of the Commercial Oil Services Phase II Trust. This
addendum includes hazards associated with Polychlorinated Biphenyls
(PCBs) and Material Safety Data Sheets (MSDS) for PCBs.

During removal activities, personnel may come in contact with PCBs. The
routes of entry causing primary concern with PCBs are through skin
absorption and ingestion. Contact of PCBs with skin will be controlled by
wearing proper Personal Protective Equipment (PPE) as described in the
HASP. The possible ingestion of PCBs will be controlled through proper

hygiene practices as described in the HASP.

CRA /5649/8/Addendum #1 February 17, 1995
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Material Safety Data Sheet

Genium Publishing Corporation Product: ACETONE
1145 Catalyn St.eel, Schenectady, NY 12303
(518) 377-8854 : MSDS No: Genium / 300
From Genium's collection. tTo be used as reference Revision: E

Date: November. 1988

National Paint HEALTH FAZARD | 1 - Slight
and Coatings

|
Assoclation | FLAMMABILITY MAZARD | 3 - Serious

i
! !

Hazardous Material | REACTIVITY HAZARD | @ — Minimal
IdentiTication + —
System [ PERSONAL PROTECTION | SEE SECT. 8 |

[ SECTION I. MATERIAL IDENTIFICATION

‘rade/Material Name: ACETONE
-
Description: Used as a solvent for fats, oils, waxes, resins, rubber, plastics,
varnishes, and rubber cements; also used in the manufacture of methyl isobutyl ketone,
mesityl oxide, acetic acid, diacetone alcohol, chloroform, iodoform, bromoform,
explosives, rayon, photographic films, and isoprene. Used to store acetylene gas.
Widely used iIn the chemical process industry (CPI).

Other Designations: Dimethylformaldehyde: Dimethylketal; Dimethyl Ketone: Ketone
Propane; Pyroacetlc Acid; Pyroacetic Ether; CzHe0

CAS: 9067-64-1

R 1
I1
S 2
K 4

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

SECTION II. INGREDIEMTS AND HAZARDS

{
et

Ingredient Name: CAS Number: Percent: Exposure Limits:
Acetone 0067-64-1 Ca 100 0SHA PELs
B—Hr TWA: 750 ppm,
180@ mg/m3

STEL: 1000 ppm, 2408

mg/m3

ACGIH TLVs, 1988-89
TLV-TWA: 750 ppm,
1780 mg/m3
TLV-STEL: 106¢ ppm,
2375 mg/m3

page 1 — INGREDIENTS AND HAZARDS continues on page 2 ~—— Page 1



Material Safety Data Sheet

Genium Publishing Corporation Product: ACETONE
1145 Catalyn Street, Schenectady, MNY 12393
(518) 377-8854 MSDS No: Genium / 3909
From Genium's collection., to be used as reference Revision: E

Date: November, 1988

INGREDIENTS AND HAZARDS continued from page 1

+—

Toxicity Data~*
Man, Iphalation,
TOLo: 440 pg/m3
(6 Mins)

Man, Inhalation,
TDLo: 18 mg/m3 (6
Hrs)

* See NIQSH, RTECS (AL3150000), for additional cate with references to reproductive,
mutagenic, and irritative effects.

SECTION IIX. PHYSICAL 0ATA

Appearance & Odor: A clear, colorless, highly flammable, volatile liquid with a
characteristic, pleasant, sweetish odor.

Boiling point: 134°F (56°C) Evaporation rate: Faster than
Vapor pressure: 180 Torrs at 68°F That of
(20°C) n—Butyl
Water solubility (%;: Complete Acetate
Vapor density (air=1): 2 Specific gravity (Ha0=1): @.778 at

77°F (25°C)
Melting point: -137°F (-94¢°C)
% volatile by volume: 100
Molecular weight: 58 Grams/Mole

SECTION IV. FIRE AND EXPLOSION DATA |

I
wwr Flash Point (method): 1.4°F (-17°C) CC Limits: LEL %: 2.9% v/v UEL %: 12.8% v/v
NFPA Fire Hazard Symbol Codes: Flammability: 3 Health: 1 Reactivity: © Special: -

Extinguishing Media: Use "alcohol" foam, dry chemical, or Autoignition Temp:
carbon dioxide. Use a blanketing effect to smother flames. B69°F (465°C)
Use water spray to reduce the rate of burning and to cool

containers. Water will probably not be effective in directly

extinguishing an acetone fire.

Unusual fire or explosion hazards: Acetone vapor is heavier than air and may travel a
considerable dJistance to a low-lying source of
ignition and flash back.

Special fire-fighting procedures: Wear a self-contained breathing apparatus (SCBA)

with a full facepiece operated in the
pressure-demand or positive-pressure mode.

page 2 —- MSDS 300 continues on page 3 —— Page 2



Material Safety Data Sheet

Genium Publishing Corporation Product: ACEZTONE
1145 Cartalyn Street, Schenectady, NY 12393
(518) 377~8854 MSDS No: Genium / 30@
Ffrom Genium's collection, to be used as reterence Revision: E

Date: November, 1988

| SECTION V. REACTIVITY DATA |

Material 1s stable in closed containers during routinue operations. Hazardous
polymerization cannot occur

Chemical incompatibilities: Acetone can react dangerously with strong oxidizing
agents such as nitrates, perchlorates, permanganates, and concentrated sulfuric acid;
chromic anhydride; chromyl chloride; hydrogen peroxide; hexachloromelamine; nitrosyl
chloride; permonosulfuric acid; mixtures of sulfuric acid and nitric acid; mixtures
of nitric acid and acetic acid; and potassium ter-t-butoxide.

Conditions to avoid: Do not expose acetone to sources of ignition and incompatible
chemlicals.

A 4

Hazardous decomposition Products: Carbon monoxide and carbon dioxide can be produced
during acetone fires.

SECTICON VI. HEALTH HAZARD INFORMATION

+

This product is not considered a carcinoqen by the NTP, JARC, or OSHA.

Summary of risks: Inhalation of high concentrations of acetone vapor can cause
dryness of the mouth and throat: dizziness, nausea, incoordination, slurred speech,
drowsiness, and, in severe exposures, coma. Inhalation of small quantities of acetone
vapor for an extended period causes irritation of the respiratory tract, coughing,
and headache. Prolonged or repeated skin contact with acetone has a defatting effect
causing dryness, irritation, and mild dermatitis. Under routine operating conditions
the amount of acetone absorbed through the skin is small. Ingestion of acetone ma{
cause irritation of the gastrointestinal tract and narcosis. Acetone acts primarily
as a depressant to the central nervous system (CNS) when exposures are severe or

prolonged.

medical conditions which may be aggravated by contact: None reported.
Target organs: Skin, eyes, respiratory system, and CNS.

Primary entry route(s): Inhalation, skin contact.

acute effects: See Summary of Risks, above.

Chronic effect(s): None reported.

First aid:

Eye contact: Immediately flush e{es, including under the eyelids,
gently but thoroughly with flooding amounts oY running
water for at least 15 minutes.

Page 3 — HEALTH HAZARD INFORMATION continues on page 4 —— Page 3



Mmaterial Safety Data Sheet

Genium Publishing Corporation Product: ACETONE
1145 Catalyn Street, Scﬁenectady. NY 12303
(518) 377-8854 MSDS No: Genium / 300
Ffrom Genium's collection, to be used as refTerence Revision: E

Date: November, 1988

1

| HEALTH HAZARD INFORMATION continued from page 3

+

Skin contact: Rinse the affected area with flooding amounts of water,
then wash it with soap and water.

Inhalation: Remove the exposed gerson to fresh air; restore and/or
support his or her breathing as needed. Have qualified
medical personnel administer oxygen as reguired.
Monitor the exﬁosed person for symptoms of depression
of the CNS such as incoordination and drowsiness.

Ingestion: Unlikely.* If a small amount is ingested. dilute it
-~ slowly with 1 to 2 glasses of water or milk.
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: Treatment for accidental ingestion of a small amount of acetone
is unnecessary. If a large amount has been ingested, administer a charcoal slurry,
either aqueous or mixed with a saline cathartic or sorbital.

—_—
—_—

[ SECTION VII. SPILL, LEAK AND DISPOSAL PROCEDURES

Spill / Leak procedures: Notify safety personnel, evacuate unnecessary personnel,
efiminate all sources of ignitlon immediately, and provide adequate ventilation.
Cleanup personnel need protection against this liquid's contact with skin or eyes as
well as inhalation of its vapor (see sect. B). Contain large spills and collect waste
or absorb it with an inert material such as sand, earth, or vermiculite. Use
nonsparking tools to place waste liquid or absorbent into closable containers for
disposal. Keep waste out of sewers, watersheds, and waterways.

Waste management / Disposal: Contact your supplier or a licensed contractor for
detailed recommendations. Follouw Federal, state, and local regulations. Consider
, saving the waste hydrocnloric acid for use as a neutralizing agent during cleanup
‘' operations of basic materials.

0SHA Designations
Listed as an Air Contaminant (29 CFR 1910.1008 Subpart Z).

EPA Designations (4@ CFR 302.4)

RCRA Hazardous Waste, No. U0@2 )
CERCLA Hazardous Substance, Reportable Quantity: 5000 lbs (2270 kg), per the Resource

Conservation and Recovery Act, Section 3091.

Page 4 — MSDS 30@ continues on page 5 —— Page 4



Material Safety Oata Sheet

Genium Publishing Corporation Product: ACETONE
1145 Catalyn Street, Schenectady, NY 12303
(518) 377-8854 ) MSDS No: Genium / 309
From Genium's collection, To be used as retverence Revision: E

Date: November, 13988

' SECTION VIII. SPECIAL PROTECTIOM INFORMATION

Personal protective equipment:

Goggles: Aluways wear protective eyeglasses or chemical safet{ goggles. Where
splashing is possible, wear a full face shield. Follow 0SHA eye- and
face—protection regulations (29 CFR 1910.133).

Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the
maximum~use concentrations and/or the exposure limits cited in section
2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency
or nonroutine operations (spills or cleaning reactor vessels and
o storage tanks), wear an SCBA. Warning: Air-purifying respirators will
not protect workers in oxvgen—deficient atmospheres.

Other: lWear imperwvious butyl or natural rubber gloves, boots, aprons, and
gauntlets to prevent prolonged or repeated contact with this material.

Workplace considerations:

Ventilation: Install and operate general and local maximum, explosion—ﬁroof
ventilation systems powerful enough to maintain airborne levels of
acetone below the 0SHA 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 183 for detailed

recommendations.

Safety stations:
Make emergency eyewash stations, safety/quick-drench showers, and

washing facilities available in work areas.

Contaminated equipment: ) o
Contact lenses pose a special hazard; soft lenses may absorb irritants,

~ and all lenses concentrate them. Qo not wear contact lenses in any
work area. Remove contaminated clothing and launder it before wearing
it again; clean this material from your shoes and equipment.

Other: Automatic sprinkler systems for fire protection are desirable in work
areas.

Practice good personal hygiene; aluays wash thoroughly after using this material.
Keep it off your clothing and equipment. Avoid transferring it from your hands to
your mouth wnile eatin?, drinking, or smoking. Do not eat, drink, or smoke in any
work area. Do not inhale acetone wvapor. -

Page 5 — MSDS 300 continues on page 6 —— Page 5



Material Safety Data Sheet

Genium Publishing Corporation Product: ACETONE
1145 Catalyn Street, chenectady. NY 12393
. (518) 377-8854 MSDS No: Gerlium / 300
From Genium's collection, to be us2d as reference Revision: E

Date: November, 1988

-

l SECTION IX. SPEZCIAL PRECAUTIONS J

—_—

Storage segregation: Store acetone in closed containers (carbon steel is recommended)
in a cool, dry, well-ventilated area away from sources of
égnltlon and strong oxidizers. Protect containmers Trom physical

amage.

Engineering controls: Make sure all engineering systems (production, Transportation)
are of maximum explosion-proof design. Electrical{y ground and bond all containers
and E;pellnes. etc., used in shipping, transferring, reacting, production, and
sampling operations to prevent generating static sparks. :

Other precautions: Use labeled safety cans when handling small amounts of acetone.

W cetone presents a dangerous Tire hazard; perform all work operations involving it
carefully and in a way that will prevent exposing the liquid or its wvapor to sources
of ignition.

Transportation Data (49 CFR 172.101-2) —

poT Shipging Name: Acetone
DOT Label: Flammable Liquid

IMO Label: Flammable Liquid
. IMO Hazard Class: 3.1
IMDG Packaging Group: IIX

DOT Class: Flammable Liquid UN Register: UN10956¢
Data source code(s): 1, 26, 38, 84-S4, 100, 116, 117, 120, 122.

Prepared/revised by: Patrick J. Igoe, B8S
November, 1988

a?

Judgements as to the suitabilitg of information herein for purchaser's purposes are
necessarily purchaser's responsibility. Therefore, although reasonable care has been
taken in tze preparation of such information, Genium Publishing Corporation extends
no warranties, makes no representations and assumes no responsibility as to the
accuracy or suitability of such information for application Co purchaser's intended
purposes or for the consequences of its use.

Page 6 — End of 'mMSDS 309 — Page 6



Mate r i1 al SafTety Data Sheet

Genium Publishing Corporation Product: TTHYL BENZENZ
1135 Zartalyn 3Tre2etT, Scnen2ctacy, MNY 12293
] (518) 377-8854 ) MSDS No: Senium / 3385
From Genium's collection, To 22 usa2d as revaronce Revislon: A

Date: Nowamper, 19288

National Painc ! HEALTH HAZARD | 2 -~ Moderate |
and Coatings T “+

Acsociation FLAMMABILITY HAZARD | 3 ~ Serious
Hazardous tMaterial | REACTIVITY HAZARD | @ -~ Minimal {
Identit.zation - —_—
Systam ! PEZRSONAL PRCTECTION | SE5 SECT. 8 ]

SECTION I. MATERIAL IDENTIFICATION

+~—+

Trade/Material Name: ETHYL BENZENE

-

'’

Description: Used as a solvent and as an intermediate in the productionm of styrens
ronome .
Other Designations: Phenylethane; Ithylbenzol; Ca2HsCeHs

CAS: 0106-41-4

R 1
I3
S 2
K 4

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the.
Chemicalweek 3uyers' Guide (Genium reT. 73) for a list of suppliers.

“+

! SECTION II. INGREDIENTS AND HAZARDS

+ +

Ingredient Name: CAS Number: Percent: Exposure Limits:
Ethyl Benzene 01809-41~4 Ca 100 OSHA PEls
8—-Hr TWA: 100 ppm,
435 mg/m3 :
15-Min STEL: 125 ppm,
545 mg/m3

ACGIH TLVs, 1988-89%
TLV-TWA: 190 ppm,
435 mg/m3
TLV-STEL: 125 ppm,
545 mg/m*

ToxiclLty Data~*
Human, Inhalation,
TCLo: 109 ppm (8
Hrs)

Rat, Oral, LOse:
35080 mg/kg

* See NIOSH,RTECS (DA2700000), for additional data with references to reproductive,
irritative, 3nd mutagenic effects.

Page 1 — MSDS 385 continues on page 2 —— Page 1



matarial Safety Data Sheet

Gerium Publishinrg Corporatior Product: ITHYL 3INZZNZ
1145 Catalyn Stre2c, Schensctady, NY 12323
(518) 377-a354 ) MSDS No: Sz2nium / 335
From Ganium's collecTion, To D22 used as reTarar e Revision: 3

Date: Novambar, 1888

¥

SICTIOM III. PHYSICAL DATA

Appearance & Odor: A clear, colorleszs, Tlammabls liquid; characteristic aromatic
hydrocarbon odor.
Boiling point: 277°F (135°C) Specific gravity (Hz20=1): 9.856258 at
Vapor pressure: 7.1 Torrs at 68°F 779F (25°C)
) (2eeC) Melting point: -139°F (-95°C)
Water scolubility (%): Slight % volatile by volume: Ca 102
Vapor density (air=1): 3.7 Molecular weight: 106 Grams/Mole

| SECTION IV. FIRE AND EXPLOSION DATA |

W) ach Point (method). 54°F (18°C) CC Limits: LEL %: 1% v/v UEL %: 6.7% v/v
NFPA Fire Hazard Symbol Codes: Flammability: 3 Health: 2 Reactivity: © Special: -~
Extinguishing Media: Use foam, dry chemical, or carbon Autoignition Temp:
dioxide to put out ethyl benzene Tires. A walter spray may be 819°”F (432.22°C)

ineffective in extinguishing the fire, because it can
scatter and spread the burning liquid. Use water spray to
cool Tire-exposed containers of ethyl banzene, to disperse
ethyl benzene wvapor, anc To proftect The personnel aLtempting
To stop an ethyl benzene leak.

Unusual fire or_exglosion hazards: This liquid can readilz form explosive vapor-air
mixtures, especially when hesated. Ethyl benzene vapor is heavier than air and may
traval a considerable 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 Tull facepiece operated in the
pressure-demand or positive-pressure mode.

w . -

| SECTION V. REACTIVITY DATA

Material is stable in closed containers during rouftine operations. Hazardous
polymerization cannot occur

Chemical incompatibilities: Hazardous chemical reactions can occur between ethyl
benzene and strong oxidizing agents, acids, ammonlia, and
bases.

Conditions to aveoid: Avoid any exposure to sources of ignition such as heat, sparks,
open flame, and lighted tobacco products, etc., and to 1ncompatible chemicals. Use
caution when esntering 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.

Page 2 -— REACTIVITY DATA continues on page 3 —— Page 2



Material Satety Data Sheet

Ganium Publishing Corcoration

1145 Catalyn Straet, Scnensctady, NY 12

(518)

Srom Senium's collection,

377-8354

To bz used

25 ra27

ProducT: Z7HYL R:Z
293

MSDS No: Zanium /
erarze Revision: &

Bate: Novamber,

NZ

)

w

1983

N

mn

5

REACTIVITY DATA continued from paga

2

<

Hazardous decompositiocn Products:

Thermal-oxidative degradation can include toxic
ases such as carbon monoxide and/or aromatic
ydrocarbon gases.

SECTION VI.

HEALTH HAZARD INFORMATION

This product is nctT considered a

carcinogen by the NTP,

TARC,

or OSHA.

Summary of risks: Ethyl
mucous membranes oT the
can cause depression of

wwreadachne, narcosis, and

respiratory
The centra
coma.

system.

benzene vapor is sever:.,y irritating to the eyes and to the

Sustained inhalation of excessive levels
nerwvous system (CNS) characterized by dizziness,

eac : , @ Skin contact with liquid ethyl benzene causes i
irritation; dermatitis and defatting can also develop. The acute oral_tox;citg ot
ethyl benzene is louw; however, ingestion of it presents a serious aspiration ha

zard.

Aspirating even a small amount into the lungs can result In extensive edema (lungs
filled with fluid) and hemorrhaging of the

expected at the leveis that produce pronounced,
eye irritation. The TLVs cited in section 2 arz

irritation.

ung tissue. No systemic effects are

unignorable,

disa

Medical conditions which may be aggravated by contact: None reported.

Target organs: Skin, eyes, respiratory system, and CNS.

Primary entry route(s): Inhalation, skin contact.

Acute effects:

Irritation of ths skin,

eyes, and respiratory system. Also,

reeable skin and
set to prevent this intolerable

cardiac-rhythm disturbance due To sensitization; acute bronchitis, bronchospasm,
pulmonary and laryngeal edema; euphoria; headache; giddinesss; dlzzimess; and

incoordination, as well as possible depression;

Chronic effect(s): None
) F_'U"St aid:

Eye contact:

reported.

Immediately flush eyes, including
gently but thoroughly with flooding amounts

conTusion;

water for at least 15 minutes.

Skin contact:

it with soap and water.

Inhalation:

support his or her

Remove the exposed Eerson to fresh air;
reathing as needed. Have qualified

under the

and coma.

eyelids,
of running

Rinse the affacted aree with plenty of water, then wash

restore and/or

medical personnel administer oxygen as required.

Page 3 —

HEALTH HAZARD INFORMATION continues on page 4

~—— Page 3



Material Satety Data Sheet

Geriium Publishing Corporation Product: Z7THYL Z3ENZENE
1145 Catelyn Street, Schenectady, NY 12323
(518) 277-8854 ) MSODS No: Gz2nium / 385
Zeom Genium's colillection, To be used as reT2rencs Revision: A

Date: November, 1988

: HZALTH HAZARD INFORMATION continued from pages 3

Ingestion: Unlikely. Should this type c¢T exposure occur, the
aspiration hazard must D2 cunsidesred. Do not induce
vomiting unless directed To do so by a physician. To
prevent aspiration by spontaneous wvomiting, keep the
victim's head low (between his or her knees).

ot medical help (in plant, paramedic, community) for all exposures. Szek prompt
edical assistance for further treatment, obserwvation, and support atter first aid.
Note Lo Physician: Professional judgment is required as to whether or not to inducs
vomiting because oT The possibility of aspiraftion. A gasTric lavage may be
administered, followed by saline catharsis, if this procedure is appropriate to the
specitic incicent. Monitor cardiac and pulmonary functions.

it
m

e | SECTION VII. SPILL, LEAK AND DISPOSAL PROCEDURES

Spill / Leak procedures: MNotify safety personnel, evacuate unnecessary personnel.
2liminate all sources oT ignitlion immediately, and provide adequate explosion-prooT
ventilation. Cleanup personnel need protection against skin or eye contact with this
liquid as well as inhalation of its vapor (see sect. 8). Contain large spills and
collect waste or absorb it with an inert material such as sand, earth, or vermiculite.
Use nonsparking tools to place waste liquid or absorbent into clesable containers Tor
disposal. Keep waste out oT sewers, watershads, and waterways.

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

O0SHA Designations )
Listed as an Alr Contaminant (29 CFR 1910.100@ Subpart 2Z).

£pA Oesignations (4@ CFR 302.4)
CERCLA Hazardous Substance, Reportable Quantity: 1080 lbs (454 kg), per the Clean
Water Act (CWA), Sections 311 (b) (4) and 387 (a).

j SECTION VIII. SPECIAL PROTECTION INFORMATION

-+

Personal protective equipment:

Goggles: Always wear protective eyeglasses or chemical saTely goggles. Where
splashing is possible, wear a Tull fTace shield. Follow OSHA eye- and
face—-protection regulations (2% CFR 1912.133).

Respirator: Wear a NIOSH-approved respirator per Genium reference 88 for the
maximum—use concentrations and/or the exposure limits cited in secticn
2 Follow OSHA respirator regulations (29 CFR 1910.134). For emergency
or nonroutine operations (spills or cleaning reactor vessels and
storage tanks), wear an SCBA. Warning: Air-purifying respirators will
not protect workars in oxygen—deficient atmospheres.

Page & — SPECIAL PROTECTION INFORMATION continues on page 5 ' —— Page 4



Material Safety Data Sneet

Genium Publisning Corporation ProductT: ZTHYL 2EZNZENE
1185 Cetelyn Street, Scnenectady, NY 123@3
(518) 377-8854 fMSDS No: Genium / 383
From Genium's collection, to b2 used s retererce Revision: A
Date: November, 1988

SPECIAL PRCTECTION INFORMATION continuesc Trom pags 4

Other: Wear impzrvious gloves, boots, aprons, anc gauntlats te prevent
orolonged or repeated skin zontact with this material.

Workplace considerations:

ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborns levels of
this material below The 05HA PEL standard cited in section 2. Local
exhaust ventilation is praferred bacause it orevents dispersion of the
contaminant into the general work area by eliminating iI at ifLs source.
Consult the latest edition of Ge.ium reference 103 for gstailed
recommendations.

‘h,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 bafore wearing
ir again; clean this materiel from shoes and equipment.

Practice good personal hygiene; always wash thoroughly after using this material and
before eating, drinking, smoking, uslng the toilet, or applying cosmetics. Keep it
ofT 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 ethyl benzene wvapor.

SECTIOM IX. SPECIAL PRECAUTIONS

!
i

Storage segregation: Store ethyl benzene in closed containers in a cool, dry,
well-ventilated aresa away from sources of ignition and strong
—_ oxidizers. Protect contalners from physical damage.
Special handling / storage: Qutside, isolated, detached, or remote storage is
recommended Tor large quantities of ethyl benzene.
Isolate bulk storage areas Trom acute fire hazards.

Engineering controls: Make sure all engineering systems (production, transportation)
are oT maximum explosion-proof design. To prevent static sparks, electricaelly ground

and bond all containers, pipelines, etc., used in shipping, trarmsferring, reacting,
production, and sampling operations.

Other precautions: Use safety cans for transferring small amounts of ethyl benzene.
Transportation Data (49 CFR 172.101-2)

0oT Shipfing Name: Ethyl Benzene
00T Label: Flammable liguid

Page 5 —— SPECIAL PRECAUTIONS continues on page 6 — Page 5
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Material Safety Data Sh

Genium Publishing Corpora<icn
1245 Cetalyn Street, Schenectady, NY 12303
(518) 377-8854
rcm Genlum's collaction, To be used a3 re-zrence

ProductT: ITHRYL 3INIINE
MSDS No: (enium / 385
Revision: A

Date: Novemper, 1388

{ SPECIAL PRECAUTIONS continued

rom pags 5

J0T Packaging Exceptions: 49 CFR 173.118

D0T Packaging Requi zments: 49 CFR 173.119
IMO Shipping Neme: Erhylbenzene
IMO Hazaerd Class: 3.2
IMO Label: Flammable Liquid
IMDG Packaging Group: II
DOT Class: Flammable Liquid UN Register:
Data source code(s): 1, 26, 38, 84-234, 190, 116, 117,
Prepared/revised by: Patrick J. Igoe. BS
N’ November, 1988
4

Judgements as To the suitabilit

necessarilg ! 1li g
taken in the preparation of such information,

no warranties, makes no representations and
accuracy or suitability of such information
purposes or for the consequences of its use.

Page 6 — End of MSDS 385

UN1175
120,

122.

of information herein for purchaser‘s purposes are
purchaser's responsibilifty. Therefore, although reasonable care has been
Genium Publishing Corgoratlon extends

assumes
for application to purchaser's intended

no responsibility as to the

—— Page 6



Material SafTe Ty Data SheetT -
U ProcucztT: TOLUENE
1lag re27, t2zez
3173) 7 z3 i MS33 Nzt Zeo-mlum [ ZLT
Srom Genlivum's colleztion, Zo be uz2l z3z reTararT Revision: D
Date: 4p-il, 1335
i HEALTH HLZa4RD | 2 - Modarate !
! TLAMMARILITY Fa74R0 | 2 - Sarious ,'
RIATTIVITY HAZARC | 3 — Minimal ,‘
t DERTOANAL XROTICZTION | SZS€ SECTIuN B |
O - o -
i STCTION I. MATERIAL IDINTIFICATIONM ;
- - - +
Trade/Material Name: TOLUENS
Other Designations: MztThyl Z2nz2ne, Methyl S2nzol, Phenylmetheans, Toluol, CrHe
g .
CAS: 2195-3:2-3
dvailable Trom many suppliers, Including:
ManuTacturers: Alli2gd Carp. Ashland Chemical Co.
PO Sox 2054R Indusztrial Chemicals & Solvents Cin
Morristown, NJ 27950
PO Box 2214
Phone: (291) 45%-4439 Columbus, OH 43216
Phone: {£14) 2898-3343¢
SECTION II. INGREDIENTS AND HAZARODS

+~-}

Ingredient Name:

—{

F—

Qiuene

Page 1 —

Percent:

ca 199

Exposure Limits:

8-hr TLV:

1008 opm.,

or 375 mg/m3* (Skin)
Y v

Man,
JCLlo:
Psychotropic **~

Inhalation,
180 ppm:

o

Rat,
5009 mg/k

Rat,

LClo:

hrs.

INGREDIENTS AND HAZARDS continues on page 2

Oral, LDse:

Inha?ation,
3090 pom/a

— Page 1



Matarial Safety Dats Shaet

ProcucT: TL.JINE
1230
t1S0S No: Zenium 217
reftararce Revision: O
Date: apr-ril, 12335
INGREIDIENTT AND HaZARDS continued Trom page 2
Raboi , Skinm,
1 0gq: ) gm/kg
Human, Iye: 304 oom
* Current (15335-856) ACGIH TLV. The OSHA PEL is 20¢ ppm with an accep™ 3ble ceL ing
concentraticon ot 200 ppm and an acceptable maximum peax of 582 ppm/19 minutz
% Skin Ceslgn2tion indicates Thant teoluene carn be absorbed through Inftact skin and
cantridburte To owverall axposure. .
= fffactg Th2 mind.
“aor,
| SECTION III. PHYSICAL DATA i
= -
Appearance & Odor: Clzar, colorlese liquid with a characteristic aromatic odor. The
cdor i3 datectable To most individuals in the range of 19 to 15 opm. Eecause
olfactory fTatigue occurs rapldly upon exposure to toluens2, odor is not & good warning
property.
Boiling point: 231°F (111°C) Evaporation rate: {BuAc=1): 2.24
§ ressure: @ 20°C, mm H3: 2 Specific gravity (H20=1): 0.866 .
Water solubility (%): @ 29°C, wt.%: 0.925 Melting pointT: -139°F (-95°2()
Vapor density (air=1)}: 3.14 % volatile by volume: ca 1920
Molecular weight: 92.1%
| ECTION IV. FIRE AND EXPLOSION DATA
- -+
Flash Point (method): 4@oF (2oC) CC Lim.ts: LEL %: 1.27 UEL %: 7.1
"’:xtinguishing Media: Carbon dioxide, dry chemical, alcohol Autoignition Temp
Toam. 0o nofT use a solid stream of water because the stream 398°F (48@°()
will szatter and spread the Tire. Use water spray to cool
tanks/contalners that are exposed Zo fTire and to disperse
vapors.

Unusual fire or explo
tire nazard. It is a
or opan fTlame. Vapor
an ignition source an

Special fire-—fighting

Page 2 —

sion hazards This OSHA class IB flammable liquid is a dangerous
moderate fire hazard when exposed to oxidizers, heat, sparks,
s are heavier fthan alr ancd may travel a considarable distance to

d flash back.

Fire fightercs should wear self-containad breathing
apparatus with full facepiece o oratbq in a
positive-pressure mode when fignting Tires
involving toluene.

procedures:

MSDS 317 continues on page 3 —— Page 2



bt Eye contact: Immediataly flush
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Material Safety Da

Ferium Publishing forporation ProductT: TI_JINE
1243 Catalyn Street, Schenecrtady, NY 12323
{(513) 377-8854 i MSOS No: © 317
Trom Genium's collection, TO D2 usad 2% retarance Revision:
Bate: anr-i., 19335
SECTION V. REACZTIVITY OaTaA ]
¥aZerlal is stable [ clos2d containers at room Temperaturs undsr normal storages and
nandling conditions. Hezardous polymerizetion does not occur
Chemical incompatibilities: This material is insompztible with s<rong oxidizing
agents, d;n-urogon Tetraoxide. silver perchlorate, Tetranitromethans, and uranlum
nexafluoride. Contact wifth These materials may cause fire or explosion. Nitric acidg
and tolusne, especially in the presence o7 sulfuric acid, will oroduce nitratad
sompouncs That are dangerously axplosive.

Conditions Lo avoid: Avoid exposure to sparks, open flame, hot surfaces, and all
sources of neat and ignition. Toluene will attack some formes of plastics, rubber,
3nd coa<tings. Thermal decomposiftion or burning produces carbon dioxide and/or carbon
’bnoAlde.

) SECTION VI. HEALTH HAZARD INSORMATION

(7

Tnis product is no' consida2r2d a carclinogen by the NP, IAR or 0OSH&.

Summary of risks: Vapors of tToluene may cause irritation of the eyes, nose, uppar
*ecolrago y Tract, and skin. Ixposure To 290 ppm for B hours causes mild fatigus
wa2akness, COnbelOﬂ lacrimetion (Ttearing), and paresthesia {(a sensation of prlvk‘ing,

~ingling, or creeping on tThe skin tThat has no objective caus2). Exposure to nigher
ﬂowcen,raglons may cause hezdache, nausea, dizziness, dllPued pupils, and euphoria,
and, in cevere cases, may cause unconsclousness and death. Thez ligquid is irritating
Tc The gyas and skin. Contast with the eyes may cause Lransisnk co»naal damage,
con‘unc ival irritation, and burns if nol oromptly removed. Repeatad and/or prolonged

ontact with the skin may cause drying and cracking. It may be absorbed through The
‘k n in toxic amounts. Inq stion causes irritation ol the gastrointestinal tract and
may cause eTiects resembling those Trom inhalation of the vapor. Chronic
ovarexposure to Toluene may cause reversible kidney end liver injury.

First aid:
including under eyalids, with

yas,
T le2ast 15 minutes. Get maedical
tion persists.”

oW @

running water for
attention if irrita

Skin contact: Immediately flush skin (Tor at laast 15 minutes) while
removing con;amlnauéd shoes &nd clo ;hln” Wash expoced
area wilth scap and water. Get medical aZtention if
irritation percists or iT a large area has been exposed.
»

Inhalation: Remove wvictim to fresh air. Restore and/or support
breathing as reoulred Keep victim warm and quiet. Get
medical help.™

pPage 3 — HEALTH HAZARD INFORMATION continues on page 4 — Page 3



Material Safety Date Shezt
32nium Publ:ishing Cerporaticn ProductT: T{LUINE
1145 Catelyn STre27, Schsnectacy, NY 12323
{513) 377-3254 MSO0S No: Senium [ J17
from Genium's coll2ction, To o2 used es reterance Revision: D
Date: Anril, 1935
; HEGLTH H4ZARD IMNFORMATION continusd Trom nags 3 !
Ingestion: Give victim 1 T2 2 glassez- o7 water or milk. Con 32T a
paison control center. Do nol induce vomiting unl2ss
dirzcrted to do 30. Trarmspor®t victim to a medical
Tacirlity. Mzvar give anything by mouth %o a person who
13 unconscious or convulsing.
* GET MEDICAL ASSISTANCE = In plant, paramedic., community. Gz% medical help for
Turther treaTtment, obserwvation, and support ather Tirst aid, 1T indicatad.

+ —~-

SECTION WII. SPILL, LEAK AND DISPOSAL PROCEDURES J

%oill / Leak
sources of

access Lo spi

hea< and ignition. Prowvide maximum explosion-proot wventilation.

procedures: HotitTy safety nersonnel of large snille or leaks. Remowe all
Limit
Ll area To nescessary personnel only. Remowve leaking containers fo saTe

nlace if feasible. Cl2anup perconnel need protection aqainst contact with licuid ang

Innzlation ot

Waste management / Oisposal: Absorb small spills with
Contain large spills and collect
Place waste solvent or
tools.

nonsg@rkin
handling.

8o

vapor {s2e sect. 8)

- paper towel or vermiculite.
if feasible, or absoro with vermiculite or sand.
inro closed containers Tor disposal using
flushed with water to an open ﬁolding araa
warershed, or waterway.

> absorpent
_Liquid can be
not tlush To sewer,

Tor

Place in suitable container for disposal by a licensed contractor or burn in an

aporovad incinerator. Consider reclaiming by distillaticn. Conteminated absorbznt can
ne buried in a sanitary landTill. Follow ali Federal, statz, and local requlations.

TLm 95:
(RCRA) HU No.
(an CFR 117).

100-1

9 ppm. Toluene is designated as a hazardous waste by Tthe EPA. The EPRA

is U220 (49 CFR 251). The reportable quantity (RQ) is 1000 lbs/454 kg

SECTION WIII. SPECIAL PROTECTION INFORMATION

N’

Personal protective equipment:

Goggles: Safety glasses or splash goagles should be worn in all work areas.
Gloves: Heoprenz glowves should b2 worn.
Respirator: For emergency or nonroutlinz sxposures where the TLY may be exceedad,
uce an organic chemical cartridge respirator if concentration is less

Page 4 ~—

rhan 209 ppm and an aporoved canister gas mask or self-contained
breathing apparatus with full facepiece if concentration is greater
than 200 ppm.

SPECIAL PROTECTION INFORMATION continues on page 5 —— Page 4



Material Safety Data She=t

ProduczT: TI_UZvZ

Serium Py
1145 Zatalyn 3T- 12303
\ i MSDS No: ZTonium 217
Team Qeonium'e galls revsrencse Revision: ©§

Date: aspril, 133%

SPETIAL PRITICTICMN INFORMATION continued Trom page 4 ;

ooots, and other approprian

Drot
d be awvallablz and worn as n s

-2
2T2

=

aminazed clothing immediately and do mot wear IT until [T
aperly launderad.

sfemove cont
nas ogeen or

Workplace considerations:

ventilation: Providse genzral and local exhaust '-entilation to meet TLV requiremsnts.
Ventilation Tane and other electrical service must be nonsparking and
have an oxplosxon proot do ign. Exhaust hoods s—ould have a Tace

velozity of atz l2asT 100 lfm (linear T2eT per minut2) and be designad
A4 0 caprturz heavy wvapor.
Safety stations: i
fyzwash stations and cately shouwsrs should be readily available in use
313 mandlin ng ar=as
Zontact lznssc posez & special hazard; soft lenses may absorb irritants and all lenses
concentrate Them.

SECTION IX. SPECIAL PRECAUTIONS

orz in a cool, dry, well-ventilated area away from oxidizing
pen Tlame. Sto areas must meet CSHA requliraments Tor
ls

anents, neat, saarks e |
Use meta Ty cans tor handling small amounts.

class 12 Tlammabie
Protact :
conTact wilth eyes,
nandling This compoun
amounts.

ical damage. Uss only with adequate wentilation. Avoid
ciothning. Do not inhale or LHQQSt Uzz caurtlon when
¢z 1T can be absorbed througn intact skin in toxic

und and bond metil containers and squipment To preve
Tic sparks when making transters. Jo not smoke in us
storage areas. Use nonsparking Tools.

Special handling / storage:

eering contrecls: Preplacement and periodic medical exams emphasizing the liver,
yS. narvous system, lungs, heart, and blood should be providad. Workere exposed

cenTrations gr2ater Than ~he action level (59 ppm) should be examined et least
ear. Usz of alcohol can aggravate the toxic effacts of toluene.

O ctr. XM
30O -1
0

fmptiad containers conftain product residu2s. Handle accordingly! Toluene is
gesignatad as a huLdrdouc substance by Tthe EPA {40 CFR 116).

DOT Class: Flemmable Liquid UN Register: U124
Cata source cecde(s): 1-9, 12, 16, 20, 21, 24, 25, 34, Bl1, B2. CR

Prepared/revised by: Genium Pubishing Corp.

Page 5 —- SPECIAL PRECAUTIONS continues on page 6 — Page 5
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Judgzsments as to the
necessarily purchaser's responsi .
taken in t%e preparation of such intTormation,
no warranties, makes no represenftations and
accuracy or suitability of such information
purposes or tor fthe conseguencas of ifs use.
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o 4';5511°; Carvoration Product: XYLENE (MIXED ISOMERS
Jiem ol re2tn, Schen2ciacgy, NY L2323
' . h513y 277-9954 . MSCS No: 327ium / 312
Trom o ZEnlum’s IT_lection, o bDe usad as ravarence Revision: =
Date: Augusz, 1332
NMaticnal Paint { HEALTH HAZARC | 2 - Moderate
anc Coatings -~ -+ -+
Associaction ! FLAMMASTLITY HAZARD | 3 - Sarious !
Hazardous Material | REACTIVITY HAZARD | 9 - ®inimal
Idzntification + :
Systam ! PERSCHAL PROTECTION | SEE 3ECTION 2 i
I SECTION I. MATERIAL IDEIMNTIFICATION
Trade/Material Name: XYLZINE {MIXED ISOMERS)
Dascription: Used as a raw material Tor the production of benzoic azid, phthalic
a1ﬁ3j*1ﬂa lsophthalic and te*epﬁtﬁallc asids and their dimethyl estarc in the
manufacturg a7 polyzster Tibers; Im sterilizinmg catgul; with Canadien balsalm as
sii~immersion in microscopy; and as a cleaning agent in microscopic Techniquss.
Other Designations: DJimzthyloanzene; Xylol: CsHio
CAS: 1330-20-7
o1
I3
5 2
2003
Zontact your suppllar or dLC’“lbutor Consult the latest edition of the Chemicalueek
Suvers' Guide (Genium re¥. 732) for a lis t oT suppliers.
Comments: Although there ares three different isomzrs of xylens {(ortho, meta, and
para), =02 hesalth and pny*lfa7 hazards of all three ars very sim.iar This MSDS is
written Tor a xylene mixture of all three isomers, which is usually commercial xylene.
; SECTION II. INGREDISNTS AMD HAZARDS |
Ingredient Name: CAS Number: Percent: Exposure LimiTs:
xylene (Mixed Isomers) 1330-20-7~> kel IOLH*** Level: 1949
ppm
QSHA PEL
-Hr TWA: 1080 ppm,
¢35 mg/m3
ACGIH TlLvs, 1987-33
TLV-TVWA: 100 pom,
435 mgq/m3
TLV-STEL: 159@ pom,
655 mg/m?
INGREDIENTS AND HAZARDS continues on page 2 —— Page 1

Page 1 —



Material Safety Da<a Sh

-
2e |

Genium Pudblishimg Corpgoration Product: £7viINT (#MIZZ2 I337Ifs
1143 Catalyr STresl, SchenscTagy, MY  1I3¢
_ ) _i%1%) 37T-BRSS i MSDS No: Zenium [ 31T
From Ga2nium's c¢ollaction, <o bz used as reTereon.e Revisicn: O
Date: aujus<T, 183¢%
: INGREDIENTS AND HAZARDS continusd from gage 1 ;
Toxicity Qatax¥~~
Human, Inhalatlion,
t TCLo: 290 ppm
Man, Inhalation,
LCLo:102900 ppm/5
Hrs
Rat, Oral., LOso:
3389 mg/Kg
-~ g—Xylenz, ZAS No. 0995-47-6
m—Xylene, CAS No. 0108-38-3
D—-Xylene, CA3 MNo. 0196-42-3
e Check with your supplier to determine i7 there are additions, contaminants or
impuritiss (such as benzen2) Tthat are present in reportable quantifties per 29 CFR
135106.
*=> Immediatzly dangerouc to life and healtn. .
Txxr 322 HIOSﬂ, RTECS (222199999), vor additional data with references To
reproductive, irritative, end mutagenic effects.
SECTION ITI. PHYSICAL DATA i

Appearance & Odor: A clear liquid;

Boiling point:

275°F To 293°F (135°C

aromatic hydrozarbon odor.

Evaporation rate: 9.5

Vapor pressure: 7 To 2 Torre at 58°F Specific gravity (H20=1): 0.86
(220°C) Melting point: -13°F (-25°C)
Water solubility (%): Insoluble % volatile by volume: Ca 193¢
Vapor density (air=1): 3.7 Molecular weight: 106 Grams/Mole

* Matarials wirth wider

and narrower boiling ranges are

commercially awvallable.

| SECTIOM IV. FIRE AND EXPLOSION DATA
Flash Point (method): El°F to 388cF (27°C Limits: LEL %: 1 UEL %: 7
to 32°()
NFPA Fire Hazard Symbol Codes: Flammability: 3 Health: 2 Reactivity: @ Special: —

Use foam,
dloxlde.
rate of

Extinguishing Media:

Unusual fire or explosion hazards:

dry chemical,
Use water sprays to reduce the
burning and %To cool containers.

Autoignition Temp:
867°F (464°C)

or carbon

distance to a low-lying source of

Xylene vagor is heavier than air and may traval &
considera

ignition and flash back.

Page 2 —-—

FIRE AND EXPLOSION DATA continues on page 3

—— Page 2
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AND EXPLOSION DATA

FIRE

—

Special

fire~7ighting procedures: We

|

——

Moy y 1
acerliadg

stable in closed

is

polymerization cannot occur

Chemical incompatibilities:

Xylene may r

(=D

avolid any sure

oxldizers.

D0

zontainers during routinue operations.

a

ro

usly with strong oxidizars.

of ignition and to stron

Hazardous

Hazardous decomposition Products: Carbon monoxide (CO0) may be 2volved during wylane

Tires.

SECTION VI. HEALTH

AAZA

ARC INFORMATION

Summary of
defatting;

This preoduch is nnat considearad a

carasi

nogen by the MNTE, TARC, or

SH

ricks: Ligquid xylene is a skin
prolonged contact may cause bli

central nervous system (CNS), and ingzsting I
disturbance; and possibly hematemesis (vomiti

liver,

Medical conditions uwhich may be aqggravated
central nervous systam, kidneys, and live

Target organs:

lungs, and the CNS are also reported.

CNS, eyes, gastrolntestinal

irric
steri

izant
ring. . )
t can result in gastrointesti

and causes erythema, dryn
Inhaling xylen= can depr

gl
<

na blood). £ffects on the zyss, kidneys,

by contact: Problems with eyes, skin,
may be worsened by exposure To xylzn:2
tract, blood, liwver, kidn=zys, skin

anorexia;

nerwvousness,

Primary entry route(s): Inhglation, skin zontact/absorption.

Acute etfects: Dizziness; excitement; drowsiness; incoordination; staggering gait,
irritation of eyes, nose, and throat; corn2al vacuolization;
nausea; vomiting; abdominal pain; and dermatitis.

Chronic effect(s): Reversible eys demage, headache, loss of appatite,

nale skin, and skir rash.

HEALTH HAZARD INFORMATION continues on page 4

—— Page 3
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Material SatTety Date Sheet
G2mium Puplishing Corgoration Product: wyoLITnI (MIFID IST
1145 Cartalyn 3%r-ze27, 3Scnen2czady, NY L2320
) {512y 377-353%2 i MSIS No: Z2niur 312
Ffrom G2nlum'‘e ©o_.22%Tion, To b2 used as reterencs Ravision: C
Date: August, 13885
E HEALTH HAZARD INFORMATION continusd Trom sags 3
— -
First aid:
Eye contact: Immediately Tlush 2v2s, including undar the eyelids,
g2ntly but thoroughly JiTh plenty of running water for
at least 15 minutes.
Skin contact: Immediatealy wash thz aifectad area with scap and water.
Inhalation: Remove tne ewposed perscn To Yresh alr; restore and/or
support hls or her bre2athir~ as needed. Have a trained
person adminisTer oxygen
Ingestion: Mgwer qive anyining by mouth To som2onz whd Iz
unconscious or conwvulsing. Vom1t¢ng may occgr
saoritaneously, but do nolb induce iT. IT vominting should
cccur, keep the exposed percon's he2ad balow his or her
ths To prevent aspiration (breatning rhe liquid xylens
into thz lungs). Sewere hemcrrhagic zZnazumonitis with
grave, possibly 7aual, pulrnna—y Injury can cccur Trom
aspiring very small quantities of Kvl°1°.
Gor medical ﬁclp (in plant, paramadic, community) Tor all ewxposures. Seek prompt
medical assistance for further trzatment, observation. and support aviar Tirst aid
IT exgposure 1s severe, ho=plfal'zaulon Tor at least 72 hours with cara2fTul monitoring
for delayad onset of pulmonary 2dema ic recommended.
! SECTION VII. SPILL, LEAX AND DOISPOSAL PROCEDURES

ty parsonnsl, provide ventilation. and eliminarte

1 / Leak procadures- Notify saf
Flnanup personnal need protection against

sources of ignition immediately

? il

conxacr with and 'nhalaulon oT vapor (se2 ==2¢ct. 8). Contain large spills and collec

waste or absorb IT with an inert na*erial such as sand, earth, or vermiculits. Use

nonsparking tools to place waste liquid or absorbent into ClOSubLB contziners Tor

disposal. Kezp wasiz out of sewsrs, watersheds, and waterways.

Waste management / Disposal: Contact your supplier or a licensad contractor for
detailsd recommendations. Follow Federal, state, and
local regulations.

5H& Designations
ir Contaminant (2% CFR 1918€.1000 Subpart 2)

0O

£PA Designations (49 CFR 392.4)
RCRA Hazeardous Waste, No. U238
CERCLA Hazardous Substance, Re
Water Act (CWA), section 311 (

ortable Quanrtity: 1000 lbs (454 kg), per the Clean

) (9)

Page 4 —— MSDS 318 continues on page 5 — Page
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and local maximum explosion-proof
ful enough To maintain airborne levels
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ecause 1T p'ovon:s dispercsion of xylen
IT at iTs source. Consulrn The
bo}

Tor detailed recommendations.

C N

= v O
T

[ s B §
wn
10

@

Ty /quick-dranch showers, and washing
s oT use and handling.

1 hazard; soTt lenses may absorb irritants,
rare ”hbm. Jo noh wear contact lenses in any

aminated clothing and laundar it before wearing
from shoes and equipment.

=

not o rach worker

b

will t prot in oxygen-deficient

always wash thoroughly after ueing this
Avolid ftransferring 1t from your
0o not =at, drink, or smoke

ienz:
ag and equipment.
inking., or smoking.
ne vaner.
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Oroduct: * TMIXZID IS50OMIRS
12333

MSIS No: Zeniur S 213
raTerancse Revision: =

Date: Augu

SECTION IX. SPECIAL OPRICAUTICNS

Storage segregation: Stor2 wylenz In & cosi, Iry, well-ventilated z 3 &guay Trom
sources ot i$n1tion and strong oxidizers. Protect containars
from physical damage.

Ingineering controls: Make eure all engineering svstems (production, Transparftation)
v of maximum explosion-proof dezign. Ground anc sond all containers, pipelines, 2tc.
, us2C 1n shipping, transferring, reacrting, producing, and ssmpling oozrartions.

Transportation Data {49 CFR 172.101-2)
D0T Shipping Mame: Xylene
00T Label: Flammable Liquid
IMO Label: Flammable Liqulid
IM0 Class: 3.7 or 3.3
N ”
DOT Class: Flammable Ligquid UN Register: UN1327

L
Data source code(s): 1, 2, 12, 73, 84-34, 139, 1a3.

Prepared/revised by: Genium Publishing Cordoratisn

Movemper, 1987

Judgsments as to the suitabilipg of infTcrmation herein for purchaser's purposas are
necessarily purchasar's responsibility. Therefors, although reasonable care has bezen
=aken In the preparation oY such 1nTormation, Genium Publishing Corporation extends
no warrantizs, mak2s no represantations and assumes no responsigility as to Ttne
accuracy or suitability of such information for application to purcheser's intended
purposes or for the conseguences of 1ts use.

Page § —— End of MSDS 318 — Page 6



Material SafetTy Data Sheet

Genium Publishing Corporation Product: BENZENE
1145 Catalyr Street, Schenectady. NY 123@3
(518} 377-8854 ) MSDS No: Genium / 315
From Genium's collection, to be used as refTerernce Revision: €

Date: August, 19389

National Faint HEALTH HAZARD | 3 - Serious
and Coatings
Association

FLAMMABILITY HAZARD | 3 - Serious {

Hazardous Material REACTIVITY HAZARD | @ - Minimal
Identification [ —

System

PERSONAL PROTECTION SEE SECTION 8 |

1“"‘{"—1}—' y — 4

SECTION I. MATERIAL IDENTIFICATION

Tr—r

‘rade/Material Name: BEMNZENE
v’

Description: Derived by TFractional distillation of coal tar, hydrodealkylation of
toluene or pyrolysis of gasoline, catalytic reforming of petroleum, and
transalkylation of toluene by disproportionation reaction. Used as a Tuel; a chemical
reagent; a solvent for a large number of materials such as paints, plastics, rubber,
inks, oils, and fats: in manufacturing phenol, ethylbenzene (for styrene monomer),

and nitrobenzene (for aniline).™
Other QOesignations: CeKe: benzol; carbon oil; coal naphtha; cyclohexatriene;

mineral naphtha; nitration benzene; phene; phenyl hydride;
pyrobenzol.

CAS: B071-43-2

—~ Skin absorption

AWNHDT
HN H

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicaluweek
Buyers' Guide(73) Tor a suppliers list.

W’ Ccautions: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level
exposure may cause cancer (leukemia) and bone marrow damage, with injury To
blood=forming tissue. It is also a dangerous tTire nazard when exposed to heat or

Tlame.

* Additional manufacturing uses dodecylbenzene (for detergents), cyclohexane (for
nylon), chlorobenzene, diphenyl, benzene hexachloride, maleic anhydride,
benzene-sulfonic acid, artificial leather, linoleum, oil cloth, varnishes, and
lacquers; for printing and lithography; in dry cleaning; in adhesives and coatings;
for extraction and rectification; as a degreasing agent; in the tire industry; and in
shoe factories. Benzene has been banned as an ingredient in products intended for
household use and is no longer used in pesticides.

pPage 1 — MSDS 316 continues on page 2 —— Page 1



Material Satety Oata Sheet

Genium 2ublisning Corporation Product: BENZENE
11435 Cartelyn Street, Schenectady, NY 12323
. (518) 377-8854 MSDS No: Genium / 318
From Genium's collzsction, to be used as reference Revision: £
Date: August, 199¢

SECTION II. INGREDIENTS AND HAZARDS

Ingredient Name: CAS Number: Percent:

Benzene 9071~-43-2 ca 109~

-

Exposure Limits:

1989 OSHA PEls

(29 CFR 1919.1000,
Table Z-1-A)

8-hr TWA: 1 ppm, 3
mg /m3

15-min STEL: 5 ppm,
15 mg/m3

(Table z-2)

8-hr TWA: 10 ppm
Acceptable Ceiling
Concentration: 25

ppm .
Acceptable Maximum
Peak: 50 ppm (10 min)

1989-998 ACGIH TLV
TLV-TWA: 1@ ppm, 32
mqg /m3

1988 NIOSH REls
TWA: .1 ppm, 9.3
mg /m=

Ceiling: 1 ppm, 3

mg/m3
1885-86 Toxicity
Data*™*
mMan, oral, LDio:
5@ mg/kg; no toxic
effect noted
Man, inhalation,
TCLo: 150 ppm
inhaled
intermittently over
1 yr in @ number ot
discrete, separate
doses affects the
blood (other changes)
and nutritional and
ross metabolism
%body temperature
increase)
Rabbit, eye: 2 mg
administered over 24
hr produces severe
irritation.

* OSHA 29 CFR 1910.1009, Subpart Z, states that the final benzene standard in 29 CFR
1910.1028 applies to all occupational exposures To benzene except in some subsegments
of industry uwhere exposures are consistently under the action level (i.e.,

distribution and sale of fuels, sealed contaimers and pipelines, coke production, oil

Page 2 —

INGREDIENTS AND HAZARDS continues on page 3

—— Page 2



Material Safety Data Sheet

Genium Publishing Corporation
1145 Catalyn Street, Schenectady, NY 12303
. (518) 377-8854
from Genium's collection, to be used as reference

Product:

MSOS No:

BENZENE

Genium / 3156

Revision: E

Date:

AugustT, 1999

INGREDIENTS AND HAZARDS :-ontinued from page 2 |

-+

and
tor
apply

as drilling and production, natural gas processing, and the percentage exclusion
iquid mixtures}: for the excepted subsegments, the benzene limits in Table 2-2

~= Acceptabls maximum peak above the acceptable ceiling concentration for an 8-hr

shift.

See NIOSH, RTECS (CY14900008), for additional irritative, mutative,

tumorigenic, and toxicity data.

reproductive,

-+

| SECTION III.

PHYSICAL DATA

l

-

Appearance & (Odor: A colorless liquid with a characteristic sweet, aromatic odor. The
odor recognition threshold (1008% of panel) is approximately 5 ppm

(unfatigued) in air. O0dor 1is not an adequate warning of

hazard.

Boiling polnt: 176°F (80°C) Evaporation rate: 2.8
Vapor pressure: 1680 mm Mg at 78°F Specific gravity (H20=1): 0.8787

(26.1°C) Melting point: 42°9F (5.5°C)

Water solubility (%): Slightly (@.180 g/10@ % volatile by volume: 100
g oT H20 at ZSOC? Molecular weight: 78.11

Vapor density (air=1): 2.7

Viscosity: 06468 mPa at 20°C

l SECTION IV. FIRE AND EXPLOSION DATA i

Flash Point (method): 12°F (-11.1°C), CC Limits: LEL %: 1.3% v/v UEL %: 7.1% v/v

-~ NFPA Fire Hazard Symbol Codes: Flammability: 2 Health: 2 Reactivity: @ Special: —

(-

Extinguishing Media: Use dry chemical, foam, or carbon
dioxide to extinguish benzene fires. Water may be

ineffective as an extinguishing agent since it can scatter
and spread the fire. Use water spray to cool fire—exposed
containers, flush spills away from exposures, disperse

benzene vapor,
unignited denzene leak.

Autoignition Temp:
928°F (498°C)

and protect personnel attempting to stop an

Unusual fire or explosion hazards: Benzene is a Class 1B Tlammable liquid. A
concentration exceeding 3250 ppm is considered a potential fire explosion hazard.
Benzene vapor is heavier than air and can collect in low lying areas or travel to an
ignition source and flash back. Explosive and flammable benzene vapor-air mixtures
can easily form at room temperature. Eliminate all ignition sources where benzene is

used, handled, or stored.

Special fire-fighting procedures: Isolate hazard area and deny entry. Since fire may
produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a Tull

Page 3 —

FIRE AND EXPLOSION DATA continues on page 4

—— Page 3
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Material Safety Data Sheet

Genium Publishing Corporation Product: BENZINE
1145 Catalyn Street, Schenactady, NY 12393
) (518) 377-88B54 MmSDS No: Genium / 316
from Genium's collection, to be used as reTerence Revision: E

Date: August, 1998

I FIRE AND EXPLOSION DATA contiiued from page 3

Tacepiece operated in the pressure-demand or positive-pressure mode and full

protective equipment. Structural fireTighter's protective clothing provides limited
protection. Stay out of low areas. Be aware of runoff from fire control methods. Do
not release to sewers or waterways. Runoff to sewer can create pollution, fire, and

explosion hazard.

| SECTION V. REACTIVITY DATA

»

“hemical incompatibilities: Benzene explodes on contact with diborane, permanganic
Yacid, bromine pentafluoride, peroxodisulfuric acid, and peroxomonosulturic acid. It
ignites on contact with dioxygen difluor.de, dioxygenyl tetraftluoroborate, iodine
heptafluoride, and sodium peroxide + water. Benzene forms sensitive, explosive
mixTure with iodine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl
perchlorate, nitric acid, and arsenic pentafluoride + potassium methoxide (explodes
above 3%°C). Benzene is incompatible with oxidizing materials.*

Conditions to avoid: Avoid heat and ignition sources.

Hazardous decomposition Products: Thermal oxidative decomposition of benzene can
produce toxic gases and vapors such as carbon
monoxide.

Stability/Polymerization: Benzene is stable at room temperature in closed containers
under normal storage and handling conditions. Hazardous polymerization cannot occur.

* A vigorous or incandescent reaction occurs with bromine trifluoride, uranium
hexafluoride, and hydrogen + Raney nickel [above 410°F (21@°C)].

| SECTION VI. HEALTH HAZARD INFORMATION

Summary of risks: Prolonged skim contact or excessive inhalation of benzene vaﬁor méy
cause headache, weakness, appetite loss, and fatigue. The most important healt
hazards are cancer (leukemiag and bone marrow damage with injury to blood-forming
tissue from chronic low-level exposure. Higher level exposures may irritate the
respiratory tract and cause central nervous system (CNS§ depression.

Medical conditions which may be aggravated by contact: Exposure may worsen allments
of the heart lungs, liver,
kidneys, blood, and CNS.

Target organs: Blood, central nerwvous system, bone marrow, eyes, upper respiratory
tract, and skin.

Primary entry route(s): Inhalation, skin contact.

Acute effects: Symptoms of acute overexposure include irritation of the eyes, nose,
and respiratory tract, breathlessness, euphoria, nausea, drowsiness, headache,
dizziness, and intoxication. Severe exposure may lead to convglsions and
unconsciousness. Skin contact may cause a drying rash (dermatitis).

Page 4 — HEALTH HAZARD INFORMATION continues on page S —— Page 4



Material Safety Data Sheet

Gerium Publishing Corporation Product: BENZENE
1145 Catalyn Street, Schenectady, NY 12303
) (518) 377-8854 i MSDS No: Genium / 316
From Genium's collection, to be used as reference Revision: &
Date: August, 1990
| HEALTH HAZARD INFORMATION con<inued from page 4 j
Chronic effect(s): Long-term chronic exposure may result in many blood disorders
ranging from aplastic anemia (an inability to form blood cells to
leukemia).
First aid:

Eye contact: Gently lift the eyelids and flush immediately and
continuously with flooding amounts of water until
Cransported to an emergency medical Tacility. Consult a
physician immediately.

Skin contact: Q. ickly remove contaninated clothing. Immediately
rinse with flooding amounts of water for at least 15
min. For reddened or blistered skin, consult a
physician. Wash aftfected aree with soap and water.

Inhalation: Remove exposed person to fresh air. Emergency personnel
should protect against inhalation exposure. Provide CPR
o support breathing or circulation as necessary. Keep
awake and transport to a medical Tacility.

Ingestion: Never give anything by mouth to an unconscious or
convulsing person. If ingested, do not induce
vomiting since aspiration may be Tatal. Call a
physiclian immediately.

Carcinogenicity: The ACGIH, OSHA, and IARC list Lenzene as, respectively, a suspected
human carcinogen, a cancer hazard, and, based on sufficient human and animal evidence,

a human carcinogen (Group 1).

ATter first aid, get appropriate in-plant, paramedic, or community medical attention
and support.

Phvsician's Note: Evaluate chronic exposure with a CBC, peripheral smear, and
reticulocyte count for signs of myelotoxicity. Follow up any early indicators of
leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for
biological monitering of recent exposure. Acute management is primarily supportive
for CHS depression. .

SECTION VII. SPILL, LEAK AND DISPOSAL PROCEDURES

S
prave

Spill / Leak procedures: Design and practice a benzene spill control and
countermeasure plan (SCCPY. NoTify saTety personnel, evacuate all unnecessary
personnel, elliminate all heat and ignition sources, and provide adequate wventilation.
Cleanup personnel should ﬁrotect against vagor inhalation, eye contact, and skin
absorption. Absorb as much benzene as possible with an inert, noncombustible material.
For large spills, dike far ahead of spill and contain liquid. Use nonsparking tools

To place waste liquid or absorbent into closable containers Tor disposal. Keep waste
out of confined spaces such as sewers, watersheds, and waterways because of explosion
danger. Follow applicable 0OSHA requlations (29 CFR 1510.129).

Page 5 — SPILL, LEAK AND DISPOSAL PROCEDURES continues on page 6 —— Page 5
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| SPILL, LEAK AND DISPOSAL PROCEGURES continued Trom page 5

+

t Waste management / Disposal: Contact your supplier or a licensed contractor Tor
' detailed recommendations. Follow applicable Federal,
state, and local regulations.

OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1060, Tables Z-1-A and Z-2)
EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33Y, Hazardous Waste No. UQ19
Listed as & CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ):
%060 %80£§54 kg) [~ per Clean Water Act, Sec. 307(a), 311 (b)(4). 112; and per RCRA,
ec.
“w”'SARA Extremaly Hazardous Substance (4@ CFR 355): Not listed
Listed as SARA Toxic Chemical (49 CFR 372.65)

| SECTION VIII. SPECIAL PROTECTION INFORMATION

Personal protective equipment:

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye-
and face-protection regulations (2% CFR 1910.133?.

Respirator: Seek professional advice prior to respirator selection and use. Follow
0SHA respirator requlations (29 CFR 1910.134) and, if necessary, wear
a NIOSH-approved respirator. For emergency or nonroutine operaltions
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
Warning! Air—-purifying respirators do not protect workers in
oxyqen—deTiclent atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin
contact.

“’ orkplace considerations:

Ventilation: Provide general and local explosion-proof ventilation systems to
maintain airborne concentrations below the OSHA PELs (Sec. 2). Local
exhaust ventilation is Erererred since it prevents contaminant

dispersion into the work area by controlling it at its source.
(103)

- Safety stations: .
Make available in the work area emergency eyewash stations,
safety/quick—drench showers, and washing facilities.

Contaminated equipment:
Never wear contact lenses in the work area: soft lenses may absorb,

and all lenses concentrate, irritants. Launder contaminated clothing
before wearing. Remove this material from your shoes and equipment.

Mever eat, drink, or smoke in work areas. Practice good personal hygiene after using
this material, especially before eating, drinking, smoking, using the toilet, or
applying cosmetics.

Page 6 — MSDS 316 continues on page 7 —— Page 6
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f SECTION IX. SPECIAL PRECAUTIONS

Storage segregation: Store in tightly closed containers in a cool, dry,
well-ventilated area away from a?l heat and ignition sources and incompatible
materials. Ceution! Benzene vapor may Torm explosive mixtures in air. To prevent
static sparks, electrically ground and bond all containers and eguxpment used in
shipping, receiving, or transferring operations in production and storage areas. When
opening or closing benzene containers, use nonsparking tools. Keep fire extinguishers
readily avalilable.

Sngineering controls: Because 0SHA specifically rejulates benzene (29 CFR 1910.1028),
educate workers about its potential Eazards and dangers. Minimize all possible
:xposures To carcinogens. If possible, substitute less toxic solvents Tor benzene;

Weryse this material with extreme caution and only if absolutely essential. Avoid vapor
inhalation and skin and eye contact. Use only Wwith adequate ventilation and
appropriate personal protective gear. Institute e respiratory protection program that
includes regular training, maintenance, inspection, and evaluation. Designate
requlated areas of benzene use (see CAPS below Transportation Data) and label benzene
containers with "DANGER, CONTAINS BENZEMNE, CANCER HAZARD."

Other precautions: Provide preplacement and geriodic medical examinations with
emphasis on a history of blood disease or previous exposure.

Transportation Data (45 CFR 172.101, .1902)

DOT Shipping Name: Benzene (benzol)
DOT Hazard Class: Flammable Tiquld
ID No.: UN1114 .
DOT label: Flammable liquid

DOT Packaging Exceptions: 173.118
00T Packaging Requirements: 173.119

IMO Shipping Name: Benzene
IMO Hazard Class: 3.2
ID No.: UN1114

W 7m0 Lsbel: Flammable liquid
IMDG Packaging Group: II

DANGER

BENZENE

CANCER HAZARD
FLAMMABLE-NO SMOKING
AUTHORIZED PERSONNEL ONLY
RESPIRATOR REQUIRED

Data source code(s): 1, 2, 12, 26, 73, B84-94, 100, 101, 103, 109, 124, 126, 127, 132,
134, 136, 138, 139, 143

Prepared/revised by: MJ Allison, BS
August, 1999

Page 7 — MSDS 316 continues on page 8 —— Page 7
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Judgements as to the suitabilitg of information herein for purchaser's purposes are
necessaril% purchaser's responsibility. Therefore, although reasonable care has been
taken in the preparation of such information, Genium Publishing Corporation extends
no warranties, makes no representations and assumes no responsibility as to the
accuracy or suitability of such information for application to purchaser's intended
purposes or Tor the consequences of its use.

Page 8 —— End of MSDS 316 —— Page 8
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SECTION I.

MATERIAL IDENTIFICATION

Trade/Material Name:

CHLOROBENZENE

Jescription: Produced by chlorinating benzenz in the presence of a catalyst. Used in
Gy cleaning; as a solvent in manufacturing paints, adhesives, polishes, waxes,
diisocyanates, natural rubber, and pharmaceuticals; a chemical intermediate for
pnenol, o-, and p-chloronitrobenzene, 00T, and ariline; and an intermediate in
manufacturing dyestuTTs.

Other Designations: CeHsCl: benzene chloride; clorobenzol; MCB; monochlorobenzene;
pnenyl chloride.

CAS: ©188-59-7

AW 0
WN W

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicaluweek

Buvers'

Cautions:
narcoric,

o £ or Tlame.

Chlorobenzene

and a central

lung, liver, and kidney
23

Guide(73) for a supplliers list.

is & skin and mucous membrane irritant, a fairly strong
nervous system (CNS) depressant. ]
damage. This material is & dangerous fire hazard when exposed

Chronic inhalation may cause

SECTION II.

INGREDIENTS AND HAZARDS |

Ingredient Name:

Chlorobenzene

Page 1 —

CAS Number: Percent: Exposure Limits:

0108-990-7 ca 199 1989 0SHA PEL
8-hr TWA: 75 ppm,
350 mg/m3
1990-91 ACGIK TLV*
TWA: 75 ppm, 345
mg/m3

INGREDIENTS AND HAZARDS continues on page 2 — Page 1
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; INGREDIENTS AND HAZARDS continued from page 1

1988 NIOQSH REL
None establishad
1985-86 Toxicity
Datax~™

Rat, oral, LDg»:
2919 mg/kg; Toxic
effects not yet
reviewed

Rat, inhalation,
TCLo: 212 ppm
administered for ©
hr to a 6- to 15-day
pregnant female

et produces specific

developmental
abnormalities
1987 IDLH Level
2400 ppm

* In its "Notice of Intended Changes (for 1996-31)," the ACGIH lists a proposed lower

level TWA for chlorobenzene: 1@ ppm, 46 mg/m3. (154)
** See NIOSH, RTECS (CZ01750092), for additional mutative, reproductive, and

toxicity data.

SECTION III. PHYSICAL DATA |

—

Appearance & (dor: A clear, colorless, volatile liquid with a faint, almond-like odor.
Threshold odor concentration: 188% recognition, 9.21 ppm.

Boiling point: 27@°F (132°C) at 760 Specific gravity (Hz20=1): (2@°C/4°C)

mm Hg : 1.18538
Vapor pressure: 11.8 mm Hg at 77°F Melting point: -58.1°F
(25°C) (—45.6°C)
Water solubility (%): Insoluble Molecular weight: 112.56

Vapor density (air=1): 3.88

Viscosity: ©.799 centipolse at 79°F (21°C)

| SECTION IV. FIRE AND EXPLOSION DATA |

Flash Point (method): 85°F (29.5°C), CC Limits: LEL %: 1.8% V/v UEL %: 9.6% V/V
NFPA Fire Hazard Symbol Codes: Flammability: 3 Health: 2 Reactivity: 9 Special: —
Extinguishing Media: Use carbon dioxide, dry chemical, halon,

water spray, or standard foam to extinguish fires involving
chlorobenzene. Use water in flooding quantities as Tog since

Page 2 — FIRE AND EXPLOSION DATA continues on page 3 —— Page 2
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! FIRE AND EXPLOSIOM DATA continuasd Trom page

1

solid strzams of water may spread fire. Apply water spray Autoignition Temp:
Trom as var as possible to cool Tire-exposed containers. 1189°F (638°C)

Unusual fire or explosion hazards: Chlorobenzene is dangerous when exposed to heat or
flame. Vanr may travel to an ignition source and

Tlash bac

Special fire-fighting procedures: Isolate hazard area and deny entry. Since Tire may
produce toxic Times, wear a self-contained breathing apparatus (SCBA) with a Tull
Tfacepiece operarted in the pressure~demand or positive—pressure mode. Do not
extinguish Tire unless flow can be stopped. Be aware of runoff from fire control
ﬂethods. Do noT release To sewers or waterways.

-+

i SECTIOM V. REACTIVITY JATA

Chemical incompatibilities: Chlorobenzene is incompatible with strong oxidizers;
contact may cause fires and explosions. It reacts violently with dimethyl sulfoxide.
Silver perchlo-ate YTorms & solvated, shock-sensitive salt with chlorobenzene
(explosion). Chlorobenzene is potentially explosive with powdered sodium or
phosphorus trichloride + sodium.

Conditions to avoid: Avoid all heat and ignition sources and incompatible materials.

Hazardous decomposition Products: Thermal oxidative decompecsition of products of
chlorobenzene can include soot, hydrogen chloride,
phosgene, and carbon monoxide.

Stability/Polymerization: Chlorobenzene is stable at room temperature in closed
containers under normal storage and handling conditicns. Hazardous polymerization
cannot occur.

SECTION VI. HEALTH HAZARD INFORMATION

+ — 1
t

Summary of risks: Chlorobenzene is a fairly strong narcotic and can cause central
narvous sytem (CHNS) depression. Overexposure is irritating to the eyes, nasal
passages, and upper respiratory tract. It is moderately toxic by inhalation or
ingestion and can be absorbed slowly through the skin. Short exposures to liquid may
cause skin irritation and defatting, while prolonged or repeated skin contact may
result in dermatitis or skin burns. Following absorpiton of toxic doses, liver and
kidney deqeneration are also observed. Chlorobenzene may also cause hemolysis.

Medical conditions which may be aggravated by contact: Individuals with skin, liver,
kidney, or chronic respiratory disease may be at increased risk from exposure.

Target organs: Respiratory system, eyes, skin, central nervous system, and liver.

Primary entry route(s): Inhalation, ingestion, eye and skin contact.

Page 3 — HEALTH HAZARD INFORMATION continues on page 4 — Page 3
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HEALTH HAZARDO INFORMATIOM continuad Trom sags 3

oot

Acute effects: Symptoms to be e2xpected from acute exposure are haadache, eye and
upper raspiratory tract lrritation, dizziness, drowsiness, cyanosis, spastic
contraciions of extremities, a2nd loss of consciousness, dapending on the exposure's
conceniration and duration. Symptoms of ingestion include pallor, cyanosis, ang coma,
Tollowed by complete recovery. )

ted contact with chlorobenzene may result in skin

pea .
Tract irritation, headaches, dizziness, somnolence,
tion). Chronic inhalation may result in lung, liver,

Chronic effect(s): Frequently re
purns, eye and upper respiratory
and dyspeptic disorders (indiges
anc kidney damage.

First ald:

Eye conzZact: Gently lift the eyelids and flush immediately and
continuously with flooding amounts of water until
transported to an emergency medical facility. Consult a
physician immediately.

Skin contact: Quickly remove contaminated clothing. Rinse with
Tlooding amounts of water for at least 15 min. For

reddened or blistered skin, consulZ a physician. Wash
atfected area with soap and water.

Inhalation: Remove exposed person to fresh air and support
breathing as needed.

Ingestion: MNever give anything by mouth to an unconscious or
convulsing person. IT ingested, have that conscious
person drink 1 to 2 glasses of water. Consull a
physician immediately. If vomiting occurs, administer
more waier.

Carcinogenicity: The NTP, IARC, and OSHA do not list chlorobenzene as a carcinogen.

ATter Tirst aid, get appropriate in-plant, paramedic, or communifty medical attention
and support.
Physician's Nots: In a conscious patient, attempt to induce wvomiting with syrup

0T Ipecac. Consider activated charcoal cathartic. Administer charcoal slurry with
csaline, water, or sorbitol. In an unconscious patient, do gastric lavage with

suction.

MS0S 365 continues on page 5 —-— Page 4
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J SECTION VII. SPILL, LEAK AND DISPOSAL PROCEDURES

Spill / Leak procedures: Design and practice a chlorobenzene spill control and
counter measure ple.: (SCCPY. Notlty satelty personnel, evacuate all unnecessary
nersonnzl, eliminate all heat and ignition sources, and provide maximum
exnlosion-proof ventilation. Cleanup personnel should protzct agalnst wvapor
inhalation and contact with liquid. Take up spilled material with a noncombustible
absorbent material and place into containers for disposal. For large spills, dike
Tar ansad of spill To contain. Do not release runoff to sewers or waterways since
cnlorcbenzene is harmtul to aquatic life in very low concentrations. Aquatic
Toxicity: A 2@-ppm concentration of chlorobenzene administered to bluegill in fresh
water during & 36—hr test psriod is the median tolerance limit (Ttm) at which 50% of
The aquatic organisms surwvive. Follow applicable OSHA regulations (29 CFR 1910.120)t

Jaste management / DBisposal: Contact your supplier or a licensed contractor for

o detailed recommendations. fFollow applicable Federal,

'

starte, and local regulations.

OSHA (Qesignations

Listed as an Air Contaminant (29 CFR 1919.1009, Table Z-1-A)

EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U937

CERCLA Hazardous Substance* (4@ CFR 302.4), Reportable Quantity (RQ): 102 lb (45.4 kq)
{* per Clean Llater act, Sec. 311(b)%4), Sec. 397(a), and per RCRA, S=c. 3001]

SARA ExrCremely Hazardous Substance (40 CFR 355): Not listed

Listec as a SARA Toxic Chemical (40 CFR 372.65)

F— 4

SECTION VIII. SPECIAL PROTECTION INFORMATION

Personal protective equipment:

Goggles: Wear protective eyeglasses or.chemical safety goggles, per 0OSHA eye-
and face-protection regulations (29 CFR 1910.133?.

Respirator: Seek proTessional advice prior to respirator selection and use. Follow
OSHA respirator regulations (29 CFR 1919.134) and, if necessary, wear
a NIOSH-approved respirator. Use an organic vapor-acid gas respirator
where appropriate. For emergency or nonroutine operatlions (cleaning
spills, reactor vessels, or storage tanks), wear an SCBA. Warning!
Air—purifyving respirators do not protect workers in oxygern—deticient

atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets (polyvinyl
alcohol is recommended) to prevent prolonged or repeated skin contact.

Workplace considerations:

Ventilation: Provide general and local explosion—proof ventilation systems to
maintain airborne concentrations below the 0SHA PEL and ACGIH TLV (Sec.
2). Local exhaust ventilation is preferred since it prevents
contaminant dispersion into the work area by controlling it at its

sourca.(1e3)

Page 5 — SPECIAL PROTECTION INFORMATION continues on page 6 —— Page 5
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i SPECIAL PROTECTION INFORMATION continued from page S

Safety stations:
Make available in the work ares emergsncy eyewash st=tion.,
safety/quick—-drench showers, and washing facilities.

Contaminated equipment:
Never wear contact lenses in the work area: soTt lensec may absorb,
and all lenses concentrate, irritants. taunder contaminated clefthing
betore wearing. Resmove this material from your shoes and equipment.

Mewver eat, drink, or smoke in work areas. Pracfice good personal hygiene aTter using
thie materiel, especially before eating, drinking, smoking, using the toilet, or
applylng cosmetics.

| SECTION IX. SPECIAL PRECAUTIONS

Storage segregation: Storz in tightly closed containers in a well-ventilated, )
Tire-resistant area away from heat and ignition sources and oxidizing agents. Outside
or detached storage is preferred. Storage and handling must be suitable Tor an 0SHA
Class IC Tlammable liquid. To prevent static sparks, electrically ground and bond all
containers and equipment used in shipping, receiving, or transTerring operaltions in
production and storage areas. Protect containers from physical damage.

Engineering controls: Avoid wvapor inhalation and contact with liquid. Yse only with
adequate ventilation and appropriate personal protective gear. Institute &
respiratory protection program that includes reqular training, maintenance,
inspection, and evaluation. Practice good personal hygiene and housekeeping
procedures.

Other precautions: Provide & preplacement questionnaire that emphasizes detecting e
history of skin, liver, kidney, or chronic respiratory disease.

Transportation Data (49 CFR 172.191, .102)

W’ 0T Shipping Mame: Chlorobenzene'

00T Hazard Class: Flammable liquid
ID No.: UN1134

00T Label: Flammable liquid

DOT Packaging Exceptions: 173.118
DOT Packaging Requirements: 173.1189

IMO Shipping Name: Chlorobenzene
IMO Hazard Cless: 3.3

I0 No.: UM1134

IMO Label: Flammable liquid

IMDG Packaging Group: II

Data source ccde(s): 38, 73, 84, 85, 89, 1906, 101, 103, 124, 126, 131, 133, 136, 138,
139, 140, 143, 146, 148

Page 6 —— SPECIAL PRECAUTIONS continues on page 7 —— Page 6
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Prepared/revised by: MJ Allison, BS
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-

Judgements as Lo the suitabilitg of information herein for purchaser's purposes are

: necessarilﬁ purchaser's responsibility. Therefore, although reasonable care has been
taken in the preparation of such information, Genium Publishing Corporation extends
no warranties, makes no representations and assumes nNo responsigility as to the
accuracy or suitabilifty of such information for application to purchaser's intended
purposes or for the consequences of its use.

page 7 — End of MSDS 366 —— Page 7



Occupational Health Guideline for
1,1-Dichloroethane

INTRODUCTION

This guideline is intended as a source of information for
employees, employers, physicians. industrial hygienists.
and other occupational heaith professionals who may
have a need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

¢ Formula: CH,CHCl;

¢ Synonyms: Asymmetrical dichloroethane; ethylidene
chloride; 1,1-ethylidene dichlonde

* Appearance and odor: Colorless liquid with a chloro-
form-like odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for 1,i-dichloroethane is
100 parts of 1,l-dichloroethane per million parts of air
(ppm) averaged over an eight-hour work shift. This
may also be expressed as 400 milligrams of 1, |-dichlor-
oethane per cubic meter of air (mg/m?). The American
Conference of Governmental Industrial Hygienists has
recommended for |1, l-dichlorocthane a Threshold
Limit Value of 200 ppm.

HEALTH HAZARD INFORMATION

* Routes of exposur:

1,1-Dichloroethane can affect the body if 1t is inhaled or
if 1t comes in contact with the eyes or skin. It can also
affect the boay if it is swallowed.

* Effects of overexposure

I. Short-term Exposure: Breathing |{,1-dichloroethane
vapor may cause drowsiness and unconsciousness. It
might also cause damage to the liver, kidneys, and
lungs. Splashing the liquid in the eyes may cause
irritation.

2. Long-term Exposure: Prolonged, confined. or repeat-
ed skin contact with [,{-dichloroethane can produce a
slight burn.

3. Reporting Signs and Svenptoms: A physician’ 'ihould be
contacted if anyone develops any signs or symptoms
and suspects that they are caused by exposure to 1,1-
dichloroethane.

¢ Recommended medicaj surveillance

The following medical procedures should be made
available to each employee who is exposed to 1.1-
dichloroethane at potentially hazardous levels:

1. Initial Medical Screening: Employees should be
screened for history of certain medical conditions
(listed below) which might place the employee at
increased risk from 1, 1-dichloroethane exposure.

—Skin disease: 1,]1-Dichloroethane can cause derma-
titis on prolonged exposure. Persons with pre-existing
skin disorders may be more susceptible to the effects of
this agent.

—Liver disease: Although 1,1 dnchlorocthanc is not
known as a liver toxin in humans, the importance of this
organ in the biotransformation and detoxification of
foreign substances should be considered before expos-
ing persons with impaired liver function.

—Kidney disease: Although !, [-dichloroethane is not

_known as a kidney toxin in humans, the importance of

this organ in the elimination of toxic substances justifies
special consideration in those with impaired renal func-
tion.

—Chronic respiratory disease: In persons with im-
paired pulmonary function, especially thosec with ob-
structive airway disecases, the breathing of I,1-dichlor-
oethane might cause exacerbation of symptoms due to
its irritant properties.

2. Periodic Medical Examination: Any employee devel-
oping the above-listed conditions should be referred for
further medical examination.

* Summary of toxicology

1,1-Dnchloroethane vapor is a narcotic. Rats exposed to
32,000 ppm for 30 minutes did not survive. The most
consistent findings in animals exposed to concentrations

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation wil!
assist in achieving an effective occupational heaith program. However, they may not be sufficient to achieve comphance
with all requirements of OSHA regulations.

US. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service Centers tor Disease Controt
Nationa!l institite for Occupatonal Safety and Health

‘.e“‘"-".:t--&'l—.{-

S s

Ty 5 &

U.S. DEPARTMENT OF LABOR
Occupatonal Safety and Health Admmnistration




of 2ot e 8.000 gpm for up to T hours were pathologic
changss in the kidney and liver. and at much higher
concentrations. near 64.000 ppm. damage to the lungs as
well. Repeated daily exposure of several species of
amimals to 1.000 ppm resulted in no pathologic or
hematalogic changes. Th= liquid applied to the intact or
abraded skin of rabbits produced slight edema and very
siight necrosis after six daily applications. Instilied in
the eves of rabbits there was immediate, moderate
conjunctival irritation and swelling which subsided
within a week. There have been no reported cases of
human overexposure by inhalation; prolonged. con-
fined. or repeated shin contact can produceA a slight
hurn.

CHEMICAL AND PHYSICAL PROPERTIES

* Physical data

. Molecular weight: 99

2. Boiltng point (760 mm Hg): 57.3 C (135 F)

1 Specific gravity (water = ) 1.2
Vapor density (air = | at boiling point of I.1-
dicnloroethane): 3.4

5. Melung point: —=96.7C(—142 F)

6. Vapor pressure at 20 C (68 F): 182 mm Hg

7. Solubihty in water, g/100 g water at 20 C (68 F):
Less than 0.1

2. Evaporation rate (butyl acetate = 1): 11.6
* Reactivity

I. Conditions contributing to instability: Heat

2. Incompatibilities: Contact with sirong oxidizers
mayv cause fires and explosions. Contact with strong
caustics will cause formation of flammable and toxic
acetaldehyvde gas.

. Hazardous decomposition products: Toxic gases
and vapors (such as vinyl chloride. hydrogen chloride,
phosgene, and carbon monoxide) may be released in a
fire involving 1. 1-dichloroethane.

4. Special precautions: l.1-Dichloroethane will
artack some forms of plastics. rubber. and coatings.
« Flammability

|. Flash point: —8.5 C (17 F)(closed cup)

3. Autoignition temperature: Data not available

5. Flammable hmits in air, 9¢ by volume: Lower: 5.9;
Upper: 15.9

4. Exunguishant: Foam, dry chemical, carbon diox-
ide
* Warning properties
The AIHA Hygienic Guide reports that 1.1-dichloroeth-
ane has a distinctive, easily recognizable odor at the
TLV.
1.1-Dichloroethane 1s not known 1o be an eye irritant.

R

MONITORING AND MEASUREMENT
PROCEDURES

* General
Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based

2 1,1-Dichloroethane

on a single eighi-hour sampie or on two four-hour
sampies. Several short-ume interval samples {(up to 30
minutes) may also be used to determine the average
2xposure level. Air samples should be taken in the
employee’s breathing zone (air that would mast nearly
represent that inhaled by the employee).

* Method

Sampling and analyses may be performed by collection
of vapors using an udsorption tube with subsequent
desorption with carbon disulfide and gas chrofnatogra-
phic analysis. Also, detector tubes certified by NIOSH
under 42 CFR Part 84 or other direct- rcadmg devices
calibrated to measure |.i-dichloroethane may be used.
An analytical method for l.1-dichloroethane is in the
NIOSH Manual of Analytical Methods. 2nd Ed:, Vol. 2
1977. available from the Government Printing Office.
Washington, D.C. 20402 (GPO No. 017-033-00260-6).

RESPIRATORS

* Good industrial hygiene practices recommencd that
engineering coatrols be used to reduce environmental
concentrations to the permissible exposure level. How-
ever. there are some exceptions where respirators may
be used to control exposure. Respirators may- be used
when engineering and work practice controls are not
techmcally feasible, when such controls are in the
process of being installed, or when they fail and need 1o
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health. |

¢ In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EOUIPME;NT

* Employees should be provided with and required 10
use impervious clothing. gloves, face shields (eight-inch
minimum). and other appropriate protective clothing
necessary to prevent repeated or prolonged skln caontact
with liquid !.!-dichloroethane. ;

¢ Clothing wet with liquid 1,1-dichloroethane should
5¢ placed in closed containers for storage until it can be
discarded or until provision is made for the removal of
l.I-dichloroethane from the clothing. If the cl(ﬁhing 1
to be laundered or otherwise cleared to remove the I,1-
dichloroethane, the person performing the operation
should be informed of !.l-dichloroethane’s hazardous
properties. l

* Any clothing which becomes wet with liquid 1.1-
dichloroethane should be removed immediately and not

v

{
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reworn until the ! 1-dichloroethane is removed f{rom
the clothing.

+ Employees should be provided with and required to
use splash-proof safety goggles where liquid 1.1-dich-
loroethane may contact the eyes.

SANITATION

¢ Skin that becomes wet with liquid 1,1-dichloroethane
should be immediately washed or showered with soap
or mild detergent and water to remove any 1,1-dichlor-
octhane.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to 1, 1-dichloroethane may occur and
control methods which may be effective in each case:

Operation

Controis

Use as dewaxer of General dilution

mineral oils; extractant ventilation; local

for heat-sensitive exhaust ventilation;

substances personal protective
equipment

Use as a fumigant General dilution
ventilation of work area,;
personal protective
equipment

Use in marutacture of General dilution

vinyl chionde by vapor ventiiation; local

phase cracking; use in exhaust ventilation;

menufactxe of tngh personal protective

vacuum rubber and equipment

silicon gresse; use as a

chemical iermediate

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance.
¢ Eye Exposure

If 1,1-dichlorocthane gets into the eyes, wash eyes
mmed&!y with large amounts of water, lifting the
lower eod apper lids occasionally. Get medical atten-
ton immediately. Contact lenses should not be worn
when working with this chemical.

+ Skin Exposure

If 1,1-dichiorocthane gets on the skin, promptly flush
the contaminated skin using soap or mild detergent and
water. If |, 1-dichloroethane soaks through the clothing,
remove the clothing immediately and flush the skin
using soap or mild detergent and water. IT irritation
persists after washing, get medical attention.

* Bresthing

If a person breathes in large amounts of 1,1-dichloroeth-
ane, move the exposed person to fresh air at once. If
breathing has stopped. perform artificial respiration.

Septembder 1978

K22p the affected person warm anc at rest. G2t medical
attention as soon as possible.

* Swallowing

When 1, l-dichloroethane has been swallowed, get
medical attention immediately. If medical attention is
not immediately available, get the afflicted person to
vomit by having him touch the back of his throat with
nis finger or by giving him syrup of ipecac as directed
on the package. This non-prescription drug is available
at most drug stores and drug counters and should be
kept with emergency medical supplies in the workplace.
Do not make an unconscious person vomit.

* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, notify some-
one else and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need
anses.

SPILL, LEAK, AND DISPOSAL
PROCEDURES

» Persons not wearing protective equipment and cloth-
ing should be restricted from areas of spilis or lcaks untyj
cleanup has been completed. :

¢ If 1.1-dichloroethane is spilled or leaked, the follow-
ing steps should be taken: i

1. Remove all ignition sources. q'

2. Ventilate area of spill or leak. -

3. For small quantities, absorb on paper towels. Evapo-
rate in a safe place (such as a fume hood). Allow
sufficient time for evaporating vapors to completely
clear the hood ductwork. Burn the paper in a suitable
location away from combustible matenals. Large quan-
lities can be reclaimed or collected and atomized in a
suitable combustion chamber equipped with an appro-
priate effluent gas cleaning device. 1,1-Dichloroethane
should not be allowed 1o enter a confined space, such as
a sewer, because of the possibility of an explosion.
Sewers designed to preclude the formation of explosive
concentrations of |,1-dichloroethane vapors are permit-
ted. |

* Waste disposal method: ;
1,1-Dichloroethane may be disposed of by atomxzmg n
a suitable combustion chamber equipped with an appro-
priate effluent gas cleaning device.

REFERENCES f

1
» American Conference of Governmental Industrial
Hygienists: *1,1-Dichioroethane (Ethylidene Chlo-
ride).”” Documentation of the Threshold Limit Values for
Substances in Workroom Air (3rd ed.. 2nl printing),
Cincinnati, 1974.
¢ American Industrial Hygiene Association): *'1,1-Dich-
loroethane (Ethylidene Chloride),” Hyglenic Guide
Series. Detroit, Michigan, 1571. :
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Soivenis, Elsevier, New York. 1965

« Christensen. H. E.. and Luginbyhi, T. L. (eds.):
NIOSH Toxic Subsiances List.
Publicauion No. 74-134. 1974

« Elkins. H. B.: Cremustry of Industrial Toxicology (2nd
ed.). Wiley. New York, 1959.

« Grant, W. M.: Toxicology of the Eye (2nd ed.). C. C.
Thomas. Springfield. Iilinots, 1974,

« Kirk. R.. ard Othmer, D.: Encyclopedia of Chemical

.« Browning. E.. Tocicity = Meicbolism of [ndusiral ¢ Sax. N. l.: Dengercus Properties of [ndustrial l5&{::;er1’als
{3rd ed.), Van Nostrand Reinhold, New York, 1968,

1974 Edition, HEW

Technology (2ad ed.). Interscience. New York, 1968 ‘
« Pauy. F. A. (ed.). Toxicology, . Vol. Il of Industrial .

Hygiene and Toxicologv (2nd ed. rev.), Interscience, |

New York, 1963,

RESPIRATORY PROTECTION FOR 1,1-DICHLOROETHANE

Condition

Minimum Respiratory Protection”
Required Above 100 ppm

Vapor Concentration

1000 ppm or less

Any chemical cartridge respirator with an organic vapor cartridge(s). i
Any supplied-air respirator. .

{
Any self-contained breathing apparatus. ‘

2000 ppm or less

|
!
A gas mask with a chin-style or a front- or back-mounted organic vapor cams\er
|
Any supplied-air respirator with a full facepiece, heimet, or hood. i

l

Any self-contained breathing apparatus with a fuil facepiece.

A Type C supplied-air respirator operated in pressure-demand or other posmve
pressure or continuous-fiow mode.

i

Greater than 4000 ppm or
entry and escape from
unknown concentrations

i
Self-contained breathing apparatus with a full tacepiece operated in pressure-
demand or other positive pressure mode. ;

l

i

A combination respirator which inciudes a Type C supplied-air respiratdr with a
full facepiece operated in pressure-demand or other positive pressure or continu-
ous-flow mode and an auxiliary self-contained breathing apparatus opdrated in
pressure-demand or other positive pressure mode.

'
‘

Self-contained breathing apparatus with a fuil facepiece operated in p‘ressure-

Fire Fighting
demand or other positive pressure mode.
Escape Any gas mask providing protection against organic vapors. [

Any escape self-contained breathing apparatus.

“Only NIOSH-approvad or MSHA-approved equipment should be used.

4 1,1-Dichioroethane
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Material Safety Data Sheet |

Ten~— afaran D ”D"" be! ~ -
From Gezium's Reference Cellecton .' APHTHALENT
Genivm ?aalunmg Corporar.on \
45 Caralvn Streat e : - -
Scheneczady, NY 12303-1835 USA ool | lssusciNovember 1987
(518) 377-8855 z PUSLISHING CORP. |
SECTION 1. MATERIAL IDENTIFICATION
Mazerial Name: NAPHTHALENZ
Description (Origin/Uses): Used as 2 moth repellagt aod iz ==y indusinal orocesses
Other Designations: Naphthaliz; Naphtheas; Tar Camphen CLH,, HMIS
NIOSH RTECS No. QJ0525300; CAS No. 6091-20-3 K -2
. Fo2 R 1
Manufacturer: Ceootac: your sugplier or disirib R 0 ,
Cremicaiwezz Buyer's Guide (Genizzm 2 N Lo
PPG* S ]
*Sees2ct 3 K 2
SECTION 2. INGREDIENTS AND HAZARDS | 9% | EXPOSURE LIMITS
Nzpatazieze. CAS No. 0091-25-3 [ cal(0 | IDLH- Level:500ppm
ACGIH TLVs, 1987-88
TLV-TWA: 10 ppz, 30 =2’
OSHA PEL
8-Hr TWA: 10 ppm. 50 —zn?
Toxicity Data**
Caiid, Oral, LD,_): 100 mrikg
Mz, Unknowz, LD, 74 mg/kg
*[=mediately dangerous to life and health Ray, Oral, LD_: 1250 mgikg
*=Ses NIOSH RTECS for additonzal data with refzrences to iritative, mutagezic, ®
reoroductive, and tumongenic effects.
SECTION 3. PHYSICAL DATA
Boiling Point: 424°F (218°C) Specific Gravity (H,0 = 1): 1.162 at68'F (25°C)
Vapor Density (Air = 1): 4.4 Melting Point: 1767F (80°C)
Yapor Pressure: 0.087 Torr at 77°F (25°C) Molecular Weight: 123 Grams/Molz
VWater Solubdility: lasoluble % Volatile by Volume: ca 100
Appearance and Odor: Whitz crystalline flakes; soong coal tar odor.
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Poin: and Method Autoignition Temperature Fiammability Limits in Air
174°F (75°C) OC: 190°F (83°C) CC 979°F (526°C) % by Volume 09 59

Extinguishing Media: Use water spray, dry chemical, or caroon dioxice to fight fires invoijv 1ng napnthalene. Caution: Foam or dirsct
waler spray applied (o molten naphthalene may cause exteasive foaming.

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off flammable vaper when heated (as in fire situations).
Tris vapor is much deaser than air and will collect in encloseg cr low-lying areas like summps. o these areas an explosive air-vapor mixrure
ey {erm, and exfra cavrion is rzquired to prevent acy ignition sources from starting an eapiosics e iz,

Special Fire-fighting Procedures: Wear a seif-contained breathing apparatus (SCBA) with a full facepiece operzated in the pressure-
demand or positive-pressure mode.

SECTION 5. REACTIVITY DATA

Naghthalene is stable in closed containers at oom temperature urder normal storage and handling conditions. [t dees not uadergo

hazardous polymerization.
Chemical Incompatibilities: Naphthaleze is incompatible with strong oxidizing agests, chromic anhydride, and mixtures of aluminum
wrichloride and beazoyl chlonde.

Conditions to Avoid: Ignition sources like cpea flame, unprotected heaters, excessive heat, lighted tobacco products, and electric sparks
st £ot occur in work areas where naphthalzne vapor may become conceatrated.

Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during fire conditions. lritating, flammable
vapor forms below the melting point because even solid naphthalene has a significant vapor pressure.

Corymgst € 1987 Gemrz= Publisieng Comoncoa
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No. 622 - NAPHTHALENT 11/87

SECTION 6. HEALTH HAZARD-INFORMATION

Napithalene is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Renal shutdown ('k:dnev failure), hemolytic effects (breakdown of red biood c2lls), hemanria (blood in the
urine), oliguria (low volume of urine), jaundice, eye damage, and depression of the ceatral pervous system (CNS) ate the primary healtn
cozcomas 2ssociatsd with exposure to naphthalens. The ACGIH TLVs in section 2 are set io prevez: eve damage. These recommended
exposars limits may not be low enough to prevent dblood changes i geoedcally hvperseasitive mdivicuals.

Medical Conditions Aggravated by Long-Term Exposure Dissasss of the blood, liver, azd kidneys. Admircister medical
exaTs exphasizirg these organs. Target Organs Eyes, skde, kidneys, liver, blood (r=d blood cell :"""_s) aad CNS.

Primary Entry: Inhalation, skin comtzct.  Acute Effects: Inhalatics of saphthalene vapor causes sxcitemext, confusion, headache,
pausez. and loss of appetitz. Chronic Effects: Increased mcideace of cataracis.

FIRST AID

Eve Contact: Izmediately flush eyes, including under the eyelids, gezty but thoroughly with piszty of nraning water for at jeast 15
IZIDues O remove particles.

Skin Contact: Immediately wash the affected area with soap znd water,

Inhalation: Remove victim to fresh air; restore and/or support his breathing as needed.

Ingestion: Call 2 poison control center. Never give anything by motth to someone who is unconscisus or convulsing. Administer a
gasTic lavage followed by saline catharsis. Monitor blood and efectotytic balance. Other sources recommend giving the viciim several

giasses of water 1o drink.

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

SECTION:7:SPILL.LEAK..AND DISPOSAL PROCEDURES _

Spill/Leak: Nodfy safety personnel, provide ventilation. and eliminars ail ignition sources immediaely. Cleznup personnel need
proi=cion against contact and inhalation of vapor (sez se<t 8). Contain larpe spills and collect waste. Use noasparking tools to place
saphthalene into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.

Waste Disposai: Cousider reclamaton, recycling, or destruction ratker than disposal in a lazdfill. Contac: your supplier or a licensed
conzacior for detailed rscommendations. Foliow Federal, state, and local regulations.

OSHA Designztions

Air Contamipnant (29 CFR 1910.1000, Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U165

CERCLA Hazardous Substance, Reportable Quantity: 100 Ibs (45.4 kg)

- SECTION‘8“SPECIAL-PROTECTION INFORMATION -

Goggles: Always wear protective eyeglasses or chemical safety goggies. Foliow the eye- and face-protection guldclmcs of
29 CF'R 1910.133. Respirator: Use a NIOSH-approved respirator per the NIOSH Pocker Guide to Chemical Hazards (Genium ref, 88)
for the maximum-use concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand
or pasitive-pressure mode. Warning: Air-purifying respirators will nor protect workers in oxygen-deficient atmospheres.
Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environment to prevent skin
contzct Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to
maintain airborne levels of naphthalene 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. Coptaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do nor wear contact lenses in any work area. Remove and launder
contaminated clothing before wearing it again; clean this material from shoes and equipment. -
Comments: Pracrice good personal hygiene; always wash thoroughly after using this material. Kesp ﬂus material off of your clothing
and equipment Avoid transferring this material from hands to mouth while ea:.mg, drinking, or smoking. Do not smoke, cat, cr drink in
any immediate work area. Avoid inhalation of vapor!

~SECTION:9SPECIAL ' PRECAUTIONS AND COMMENTS

Storage Segregation: Store naphthaiene in a cool, dry, well-ventilated area away from chemical incompatibles (sc: secl 5).

Special Handling/Storage: Protect containers from physical damags. All bulk storage facilities must be built with an explosion-proof
220izm. All contoimerr used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoricg
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion
hazards. -

Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage area!
Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Naphthalene DOT ID No. UNI334
DOT Hazard Class: ORM-A IMO Label: Flammable Solid
MO Class: 4.1 DOT Label: None

References: 1,2, 12,73, 84-94, 103, PJ1
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“rade/Material Name: PYR&ML

Uescri tien: A condensed ring, ;ol)nromﬂg\\ hydracarban compaund derives trum coel
Tar. dleo syntheeized ~rom o,0'-ditulyi. sed in Diochimical rescarch end as startirg
Aatesial far synthesiziag h”ﬂt;(u),].tﬂ . En ingredient of smoked and broiled meats,
Lohacco smoke, &nd eir pollution.

Other Deslignatinns: Cighlia; hela-pyrenas benro(d, s, Tiphenantarana; henvo(d, o f)
nhenath ene,

CAS: 31.3-00--0

ool
[ =
5 2 — 3kin absorplicn

N -

MarsfacTurer: ConTast your wupplier or distributor. Concull the fatest Chemicalwowh
Buyers' Guidel’3) For a supplliers liam,

l SECTION f[. INGREDIENTS ﬁND Wﬂ/hhﬁ‘
e o1 e o = o e < 2m e s e <t & i e % ¢ oxi ¢ emimm & St e < n aa e atn tmmiemmee et tetetimas.soas s e e m—mn = mas oo e =

lngredient Name: CAS Number: Percent: Exposure Limits:

Pyrene 2L123--09-0 ca 109 (s PEL
B~hr TWi: 0.7 ag/m’
ACGIH TLV. lady--9u
Mene establiched
NIGSH Rzl ., 1587
None establishec
Toxicity Data™
RaiL, cral, LDse:
272 mE/kg ingested
procuces conjucTiva
irritation,
exCitement, and
muscle contraction

Page 1 ~— TNGRECIENTS AND HAZARDS cconltinues on page Z ~— Page 1



Material Safety Data Sheet

Product: PYRENL

Ganiwe 2udlliehing Corpo-atiorn
1148 Catilyn Street, Schenectady. MY 10303
(218) 377-49354& MSDS Neo: Geribm 4 721
Fron Seniwm's zollecCisa, o be used a: roieroncs Daze: April, 1590

TMFREDIEMIS AND HAZARDS cenlinwed from sags 1
e Ll ey

Rat, innalzlion,
.Csa: 170 mg/m3
inhaled produces
conju ttiva
irrntation,
excirament,, and
muscle contraction
Gernae mutobion in
marmalian cells:
Suman cell tynes: 12
pincl/1

See NTIOTH, ETECS (UR?450H88), “or addizicnal mutative, Tumorigenic, and toxicihy

a3

datn.

e e et 2 e e e e et o e e e R

N | ATCTIGN TLI. =hHYSICAL DATA

R R N o mA et S e e

B R R e N T P

Appearance & Odor: Lolorliess solid or a siight bluz florescent solution. Tetiacene
tmpurities give pyrene s yoelluw colar.

Beiling pointT: 759¢F/apa~C Specitic gravity (Hza0s:1): 2.271 ol
Vapor pressure: §.38b x 187 torr at PR AR T e
GRCF /2000 Helting point: 2:3°F/:569C
Water solubility (2): Tncoluble (3.135 mq/1) Molecular weight: 232.26 ¢/~

* Water o specifie graviny is 1 at 39°F/q0c.

m e ml e e e A LAS M 1t ARl b e 10t b e a

CTIOM IV. FIRE AND EXPLOSION OATA

e t——

Flash Point (method): None reported Limits: LEL %: None UEL %: wnone
reported reportec

¢ Special: —*

NFPA Fire Harard Symbol Codes: Flanmmability: | Health: Rezctivity:
Extinguishing Media: Uze “oam, ary chemical, and 0z to Autoignition Temo:
extinguish fire. Nonwe redaried

Unusual fire or explosicn hazards: P?reﬂe is & flammablie and combustible mater}aj
thet heat: and ignition sources may ignite. JT
hurns rapidly with a Tlare-like affalt.

Special fire-flghting aracedures: Since Tire ray produce toxic fumes. wear a

self-contained oreatning apparatus [SCBR) with & Tull facepiece operated in the

preceyre-derand or positive-pressure mode. Avold skin contact. Be aware of runoff
not reledse To idwers o walerways.

fron fire control melnads. Lo

Senivm determined thaeo hazard values beceuce tThe NEFPA Guldebook did not.

Fage 2 ——- MSDS 711 continues on page 3 —— Page 2
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hazerisl Satety Data Snest

Product: =YRLriE
MSCE MNo: Geniur [ V1L
nee Date: aprlli, 199¢

C i e e mim e

e mrmae e mgm e —— - e s e =

Smps ol

Hzzardous decomposition “roductc: Thormal suid '
) fimes 297 ac-id snoke.

lrritati

17

tle at reem Zemperature In closed containers

Stability/Polymer-ization: Pyrene 13 st
uridgr normal storege and nandiing zonditione. razardous 2oiymerizaticn cannat

e e e e = far e —————— —— — o~ — = = e e et e A e e A o A e A mAtma Y A% mArsdmer i mee mmemm—e m e - msema sme + e |

| JSECTLON VI, HEALTH SAZARD INFORATLON

Sla s s eie e e e mmmn L e e s ke e A & L= @ ML % L o m e es e aa  SSSatime sl me et MAm e Moo e s e e s i s 4h 4 e s enen

Sunmary o7 rieks: Pyrence (s irr/taling o exporned skin and eyes, moderately towic ny
qeation and iaTraderitonsal roevtes, and a polvsen by Inhalation. Experinenial
stucdies show oyrene Le o tumarigen in animals oand a Matagen in numsns. worke-s

Ly concenbrationd seTueen 2 ang 5 mg/m® ehowed some unspecisied :
2. Inoyenera!, human exposure occurs MEinly Tinougn irhalatizn of .
ol mntluled gic. Alhouagh inoesting smoked snd Lh-oiled meats may expoer hunnans
pyrere, Tthere 1 Jittle indication ot serions hesalth evfects

Medical conditions which may be aqgravated by conzact: Mone reporied.

Target argans: Txin, eyew, raspicabary Tract.

Primary entry routel(s): Tnkalalinr, jngeatior, ehin contackh,

Acute effects: Vapor {nhalalion rnwy Lrritale e aose macuss and cespirziory Loacl.
Vapours may also cause coninnetival irpitacion. Pyrane Lo assordsd throwgh i-Tacl skin
and causzs dermal irritatisn. Ligs:Tion mey irritate ond curn the esophaqus afid

gacirointestinal tract.
Chronic effect(s): None reported.

First ald:

sluding under the eyelids. gently

Lye ceontact: flueh irmediatelv, I i .
looding amounts of running water

but Thoroughly with
Tor ot least 1% min.

Skin contact: Quicikly remove contaninated clothing. After rincing
affecTed skin with floozine arountse of water, wash it
wirth soep and water.

Inhalaticn: Remove exposed person to Tresh alv and support
creatning as needed.

Ingestion: Never give anything by mouth To an unconsclous or
corvalsing person. 17 ingestzd, have a conucious
pcrason drink 1 %o 2 glasses of milk or Wafer T Un not
induss: vomibing.

Carcivegernicity: Neither whe NTP, IARC, nor O5HA lists pyrens as a cercineogen.
pfrer first aid. gzt sporapriabe ir—plant, paramadic, o0 cammonily wedicsl antentTion

and suppeh.

Page 3 ——- HEALTH HAZARD INFORMATION continues on page 4 ~—- Paqe 3
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Material SaTety Data Sheel

) Genjun Publishong Corproration °roduct: PYRIZZ
1245 Cata.yn Strael, Scnenssfedy;, NY  LZ2:I8C
(SLE) 377-88%4 _ MS035 No: Genlar /2
Frear Gerium's ccllectoon, “o be used a¢ ~oTerence Date: ap.-il, 13533
—— e e e e et e et & o o ot = o ot mnn = e v
SE0LTH MAZARD I[HZORHAY JOh contiruer Trom page 3
e v .- e e retm et e e e e e e pam = et o e e 2 o e e =it =y
ian's MNote: Idbserwve palicnte wilh dermal ssiposlre far eyeTemic pcoisoning

B),,n~ I ab,orb 2@ throngh intaet skin.

| raK AND PROM rnust !

o p tceratm s = e meamaee tvmn s

satety peroonnel. svasuate ol wanesezsary ne _
Lources Cleanun perzonnel should protedt agalnst

<.

Spill / teak procecures: Hobtify
enu remmove all hezl and JQUALL("
vapor inhalation and skin and sye sentact. Scoon spilled mete-inl inte appropriaste
dizpe:al containers. Absord liquid with Jfnert, noncourbastible material and place

s le 1; appropriate disposal ccatiiners. Follow apnlicable OBHA requlariona (29 CFR
1912.128) .

Waste managemen? / Disposal: Contac™ vour supplicr or a licensed conlractor for
detailed recommendaticnes. Foliow applicable Federal.
«late, anc local regulatiions.

O3HA Lesignations

Al Contaminent (29 CFR 1218.123¢, Subpart Z): hot listed

Er4 howiqnsLiqnj

RCRA Harzardous Nan1b (89 CFR 231.3%2): NcT MzCre

Listed as a CERCLA Haozardous Sunszonce™ (4% CFR 302.4)

5000 )b (227e Pq, [* per (lean Wwater Act, Sec. 357 ()]
Listed as 3ARA -erﬂnrl? Ravardows Subsierce (48 CFR 2
1b. Trheshold Planning Quantity (TPY): 1999/10,0686 1o
SARA Taxiz Chemical (%@ CFR 372.£G8): Not listed

Reporteblz Quantity (RQ):

T8, Reportable Quantity: ©90¢

b m s i o = ot e 4 A m A= AAS M o in A & S et o £ ot emeie A Bn o £ s e e m b b o U

! SECTION VITL., FRECIAL PROTECTION rNIORNnTlON |

——— e - C e e e n e s vt it o m mm e A e }

oo mamam e e el - - SN

Personal protective equipment:

toggles: Wear proteciive eveq.ausses or chemical soroly qol|‘e., per OSHA &ye--
and fTace-protection regulations (U9 CFR 1910.123).

Resplrator: Follow O3HA ruspircator reguiations (29 CHK 1%19.136) ang, 1T nze
wear & NIO3S H—qpproved 2sdirator. For vmerqvvn, or ronroutine
ope"atlonr (c_eanlng il s, reaclor vess zlz, or storaige »cﬁk&), WOAT
an TLEA. Warning: Alr-purd fyirg revpiratore do now prornc woirker.
in oxvgen-deiiclenT atmospheres.

Other: Wear imcervious qloves, boots. apranc. an:d gauntlels to prevent skin
contacT.

Workplace consideraticns:

Puge 4 —— SPECIAL PROTECTION INFORMATION zontinues on page & —— Page 4



Material Safety Data Shae:

Genlum Puslishing Torp2raTion Product: =VIINT
1285 Zaral S”“’Per'aj/, NY O Ln3en
= ' ) MSDS Nzt Ge-iun ¢ 701
from Cenlum s . ueid ac retarancs Date: fo-i1, 135e

e m e e eme s v e e S s % S —— —— oS - A e o = = L S e m A e Lty o= s ——ai re e

| SPECTAL PROTECTOM INFORMATTON sortinaed fron

A P E Lt AT At s e st et e o im el e b e m nm ) M = % e MG e oot oA bt e e A8

ventilatiorn: #r 0”1de oersral and Local explosicn--proof venililalion cysZenm
in aivberne concent-itions below the OSHA PEL (Sec. 27, Local
ventilanlon lw Erefurrud sinee 17 prnvunts contaminart

=ian intn the cork area by corLrollJno ] i

Sately stations

Heke availabley in Uhe wark area amarysncy evewash steticns,
sately/qdisn~drench showsrs, ond washirg fecilining.

Corteminated enuipment:
Never wedal contuct lenses in the work area: soft lenszc may abs
and all Lzases cencentrate, irritants suhder cortominated clo?
bafore wearing. Remove thie meter.sl from your «hoes and equipment:.

Novar aall, drink. or wmons in rk areas. Practics jond peroondl kyoiens affer uding
s Ui meterial, v'pvc;dlly betore eatlng, ernhlnr cinoking, using the tolilet, wor

applying cozmetin

fammmt o m—— e e em = et vh W e = an L = dmenw s et mm e o e —at

! SECTION IX. SPECTAL DPF”AJxION_

Storage segregation: Steorg in closed conteing

re i & ccol. Wall-ventilated area.
frotect sontaime-= from phys

yiical camage.
Fraginazring controls: Avaio vazirs irhalstinon and Skir convact. Practice Q3o0c persoenal
hygiene a0 housskeeping prozedures. Vo prevont ;rni nparkn, =lectrically ground
and bHond all eontainecs and equipmunt nsed in shippl ceiving., or Tranuferriag
operalions in production aad storsg: arcas. Frowvide ," wolaiomxnt and perlodic medical
nx.m111rlon,‘ lnulldtru |om‘fohﬂvf1vn redical hisfories LTh nmphafxs an the oral
Gavily, rempiratory trach, oladder, and kidnoey:s. Examinge the okic [ne premalionant
A malignant lealon.

Trencportaticn Data (49 CFP 177.195, .1922): Mot liztod

Lats source ccde{s): 7, 73, &7, L3, 127, d¢a. 120, 12V, 135

Prepared/revised by: M1 al icon., HA

April, 195939

iov hereln Tor purchaser’s purposes are

Judilemenls gz No The  sultaDiiit of informat

-“(cuuu.lL! purchaser's resnansibili<y. Therefore, althouqh redsonsble care nae tezen
Laken in the sresarstion of such intormation, bﬂrlum Fublishing Corporaticn exzends
o warcanties, mxkes Do representalions  and  ascunes  no responsibility as Lo s
Acuurdrs iLcarion to purchaser's InTended

y o saltability of cuch informatian Fnr App .
s o Tor the crnseggueznoes of LTS use.

AU

Page $ ~— End of MSDS 711 — Page &



~ Monsanto MATERIAL sAFETY DATA Page 1 of 5

MONSANTO COMPANY
800 N. LINDBERGH BLVD.

MONSANTO PRODUCT NAMz ST. LOUIS, MO 63167

Polychlorlnated Emergency Phone No.

(Call Collect)

L Biphenyls (PCBS) 314-694-1000

PRODUCT IDENTIFICATION

The following materials contain 99.9% or greater PCBs. For information about other ingredients in form-
ulations containing PCBs, contact the manufacturer of those ingredients.

Synonyms: ‘PCBs™
Chlorodipheny! (__% Cl)
Chlorinated biphznyl
Polychlorinated bipheny!
Chlorinated biphenyls
(approx. % CI)

Trade Names , Askarel™
(Commonly used Monsanto products) — Aroclor®' Series 1016, 1221, 1232, 1242, 1248, 1254, 1260

Therminoi?' FR Series

CAS No.: 001336363, 053469219, 0126722396, 011097691, 011096825 and
others ‘

WARNING STATEMENTS

Federal regulations under the Toxic Substances Control Act require PCBs and PCB items to be 1
marked. (Check regulations for details.)

CAUTION

CONTAINS

PCBs

{Poychiorinated Bighenyts)

A 10mC eNvIONMEntS! {ONIOMIrSrT requinng

10€CI0L PONCAG ONO S1Sposat 10 SCCOIConCe = e tn e i S — — — t——
with U5 Imvironmentdl 2rorechon  aAgency
Reguicnons SDCFR 791 For Daposst intarmanon CAUT|ON -
contact the negrest U S I 24 Omce CONTAINS
PCBs

US Coos: Sucrd Nouongl Response Center
8CC 424-3802

Ao Coniae i e-accea

FOR PROPER DISPOSAL INFORMATION
CONTACT U.S. ENVIRONMENTAL "
PROTECTION AGENCY 3

in ¢ase of agzigent or ol Tl Ol tree e
l Potvcrionngred konenyn:

Te: NO

PRECAUTIONARY MEASURES

Care should be taken to prevent entry into the environment through spills, leakage, use, vaporization,
or disposal of liquid or containers. Avoid prolonged breathing of vapors or mists. Avoid contact with
eyes or prolonged contact with skin. If skin contact occurs, remove by washing with soap and water.
Following eye contact, flush with water. In case of spillage onto clothing, the clothing should be
removed as soon as practical, skin washed, and ciothing laundered. Comply with all federal, state, and
local regulations.

G-1043 /333

Viva AL34VS VI3V IN

(sgod) siAuaydig pajeuliojyshijoy



Monsanto materiaL sAFETY DATA nage 2 0f 5

EMERGENCY AND FIRST AID PROCEDURES

l.

Ingestion:

Skin:

Eyes:

Inhalation:

Consult a physician. Do not induce vomiting or give any oily laxatives. NOTE TO
PHYSICiAN—If large amounts are ingested, gastric lavage is suggested.

If liquid or solid PCBs are splashed or spilled on skin, contaminated clothing should be
removed and the skin washed thoroughly with soap and water. NOTE TO
PHYSICIAN—Hot PCBs may cause thermal burns.

Eyes should be irrigated immediately with copious quantities of running water for at
least 15 minutes if liquid or solid PCBs get into them. A petrolatum-based ophthalmic
ointment may be applied to the eye to relieve the irritating effects of PCBs.

Remove to fresh air. If skin rash or respiratory irritation persists, consult a physician.
NOTE TO PHYSICIAN—If electrical equipment arcs over, PCBs or other chlorinated
hydrocarbon dielectric fluids may decompose to produce HCI, hydrochloric acid, a
respiratory irritant. :

OCCUPATIONAL CONTROL PROCEDURES

lﬁEye Protection: Wear chemical splash goggles and have eye baths available where there is

-

7 piphenyls (IVL,BS)

!

15

MATERIA' SAFETY DATA_Polychior

’

Respiratory
Protection:

Ventilation:

Airborne

significant potential for eye contact.

Skin Protection: Wear appropriate protective gloves and protective clothing that provide a barrier

to prevent skin contact. Consult glove manufacturer to determine appropriate
type glove for given application. Wear chemical safety goggles and a face shield
and a protective apron that provides a barrier when splashing is likely. Wash
immediately .if skin is contaminated. Remove contaminated clothing promptly
and launder before reuse. Clean protective equipment before reusz. Provide a
safety shower at any location where skin contact can occur. Wash thoroughiy
after handling.

ATTENTION: Repeated or prolonged contact may cause chioracne in some people.

Avoid breathing vapor or misi. Use NIOSH/MSHA approved equipment when
airborne exposure limits are exceeded. Full facepiece equipment is recommended
and, if used, replaces need for face shieid and/or chemical splash goggles. Consult
respirator manufacturer to deterrnine type equipment for given application. The
resprrator use limitations specified by NIOSH/MSHA or the manufacturer must be
observed. High airborne concentrations may require use of self-contained
breathing apparatus or supplied air respirator. Respiratory protection programs
must be in compliance with 29 CFR Part 1910.134.

Provide ventilation to control exposure levels below airborne exposure limits.
Use local mechanical exhaust ventilation at sources of air contamination such
as open process equipment.

Exposure Limits: Chlorinated bipheny! (approximately 42% chlorine)

CSHA PEL: 1 mg/m? 8-hour time-weighted average - Skin®
ACGIH TLV®: 1 mg/m?® 8-hour time-weighted average - Skin®
2 mg/m? short-term exposure limit - Skin*

Chlorinated bipheny! (approximately 54% chlorine)

»

OSHA PEL: 0.5 mg/m® 8-hour time-weighted average - Skin
ACGIH TLV®: 0.5 mg/m* 8-hour time-weighted average - Skin
1 mg/m? short-term exposure limit - Skin®

-

“Skin notation means that skin absorption of this material may add to the overall exposure. Avoid skin contact.
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FIRE PROTECTION INFORMATION

Fire and

Explosion. PCBs are fire-resistant compounds. They may decompose to form CO, CO,, HCI,"

phenolics, aldehydes and other toxic combustion products under severe conditions
such as exposure to flame or hot surfaces.

At temperatures in the range of 600-650°C in the presence of excess oxygen PCBs
may form polychlorinated dibenzofurans (PCDFs). Laboratory studies under similar
conditions have demonstrated that PCBs do not produce polychlorinated dibenzo-p-
dioxins (PCDDs).

PCBs in electrical equipment have been reported to produce both chiorinated dioxins
(PCDDs) and furans (PCDFs) during fire situations. These combustion products may
result all, or in part, from non-PCB components of the dielectric fluids or other
combusted materials. Consult the equipment manufacturer for information regarding
composition of the dielectric fluids in electrical apparatus.

Standard fire fighting wearing apparel and self-contained breathing apparatus should
be worn when fighting fires that involve possible exposure to chemical combustion

-’ products. Fire fighting equipment should be thoroughly cleaned and decontaminated
after use.

If a PCB transformer is involved in @ fire-reiated incident, the owner of the transformer
may be required to report the incident. Consult and follow appropriate federal, state,
and local regulations.

REACTIVITY DATA

PCBs are very stable, fire-resistant compounds.

HEALTH EFFECTS SUMMARY

Skin Contact. PCBs can be absorbed through intact skin. Local action on skin is similar to that of

common organic solvents where contact leads to removal of natural fats and oils with

haad subsequent drying and cracking of the skin. A potential exists for the contracting of
chloracne.

Eye Contact:  The liquid products and their vapors are moderately irritating to eye tissues.

Ingestion: The acute oral toxicities of the undiluted compounds are: LDs, rats—8.65 gm/kg for
42% chlorinated, and 11.9 gm/kg for 54% chlorinated—"slightly toxic.”

Inhalation: Animal experiments of varying duration and at different air concentrations show that
for similar exposure conditions, the 54% chlorinated material produces more liver in-
jury than the 42% chlorinated material.

Other: There are literature reports that PCBs can impair reproductive functions in monkeys. A
study reported in the literature with female rats using Aroclor® 1260 stated that Aroclor
1260 caused liver cancers. Monsanto sponsored animal feeding studies of Aroclor
1242, 1254 and 1260. These compounds, fed to both sexes of rats, did not produce
cancers. The National Cancer Institute performed a study in 1977 using Aroclor 1254
with both sexes of rats. NCI stated that the PCB, Aroclor 1254, was not carcinogenic
under the conditions of their bioassay.

Viva AL34VS TVIH3LVIA
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Monsanto mATERIAL SAFETY DATA

Page 4 6i 8

_ HEALTH EFFECTS SUMMARY (Continued)

The consistent finding in animal studies with PCBs is that they produce liver injury foi-
lowing prolonged and repeated exposure by any route. if the exposure is of sufficient
degree and duration. Liver injury is produced first, anc by exposures that are less than
those reported to cause cancer in rodents. Therefore, exposure by all routes should
be kept sufficiently low to prevent liver injury.

Numerous epidemiological studies of humans, both occupationally exposed and non-
worker environmentally exposed populations, have not demonstrated any statistically
significant causal relationship between PCB exposures and chronic human ifinesses
such as cancer or neurological or cardiovascular effects. Nor was there any increase
in overall cancer mortality as a result of PCB exposure. PCBs can cause dermatologi-
cal symptoms; however, these are reversible upon removal of exposure source.

PCBs are identified as hazardous chemicals under criteria of the OSHA Hazard Com-
munication Standard (29 CFR Part 1910.1200). The Standard requires that this docu-
ment mention that PCBs have been listed in the International Agency for Research on
Cancer (IARC) Monographs (1982)-Group 2B and in the National Toxicology Program
(NTP) Annual Report on Carcinogens (Third).

PHYSICAL DATA

\FETY DATA Po)ycnlor)nati siphenyts (FLos)

VATERIAL

Properties of Selected Aroclors?

Property 1016 1221 1232 1242 1248 1254 1260

Color (APHA) 40 100 100 100 100 100 150

Physical state mobile oil mobile oil  mobile 0il  mobile oil mobile oil  viscous sticky

liquid resin

Stability inert inert inent inert inert inen inen

Density 11.40 9.85 10.55 11.50 12.04 12.82 13.50
(tbigal 25°C)

Specific gravity 1.36-1.37 1.18-1.18 1.27-1.28 1.30-1.39 1.40-1.41  1.49-150 1.55-1.56
x/15.5°C x-25° x-25° x-25° x-25° x-65° x-65° x-90°

Distiltation 323-356  275-320 290-325 325-366 340-375 365-390 385-420
range (°C)

Acidity .010 .014 .014 015 .010 010 .014
mg KOH:g,
maximum

Fire point none to 176 238 none to none to none to none 1o
°C) boiling boiling boiling boiling boiling

point point point point point

Flash point 170 141-150 152-154 176-180 193-196 none none
(°C) :

Vapor pressure NA NA 0.005 0.001 0.00037 0.00006 NA
(mm Hg @ 100°F)

Viscosity 71-81 38-41 44-51 82-92 185-240 1800-2500 —

{Saybalt Univ.
Sec. @ 100°F)

NA - Not Available
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SPILL, LEAK & DISPOSAL INFORMATION

Dispos_ai of liquid PCBs and other PCB items is strictly requlated by the f
regulations are foupd at 40 CFR Part 761. Consult these regulations as well
local regulations prior to any disposal of PCBs, PCB items. or PCB-contaminat

gderal government. The
as applicable state and
ed items.

It PCBs leak or are spilled, the following steps should be taken immediately:

All non-essential personnel should leave the leak or spill area.
The area should be adequately ventilated to prevent the accumulation of vapors.

The spill/lleak should be contained. Loss tc sewer systems, navigable waterways and streams
should be prevented. Spills/leaks should be removed promptly by means of absorptive
material, such as sawdust, vermiculite, dry sand, clay, dirt or other similar materials, or
trapped and removed by pumping or other suitable means (traps, drip-pans, trays, etc.).

Personnel entering the spill or leak area should be furnished with appropriate personal
protective equipment and clothing as needed. See Occupational Control Procedures section
of this MSDS.

Personnel trained in the emergency procedures and protected against the attendant hazards
shoulc shut off sources of PCBs, clean up spills, control and repair leaks and fight fires in
PCB areas.

All wastes and residues containing PCBs (e.g., wiping cloths, absorbent material, used
disposable protective gloves, clothing, etc.) should be collected, placed in proper containers,
marked and disposed of in the manner prescribed by EPA reguiations (40 CFR Part 761) and
applicable state and local regulations.

Various federal, state, and local regulations may require reporting of PCB spills and may also’
define spill clean-up levels. Consult your attorney or appropriate regulatory officials for
information relating to spill reporting and spill ciean-up.

ADDITIONAL COMMENTS

Polychlorinated Biphenyls

For regulatory purposes, under the Toxic Substances Control Act the term "PCBs" refers to a chemical
substance limited to the biphenyl molecuie that has been chiorinated to varying degrees or any

- combination of substances which contain such substance (40 CFR Part 761).

Chemically, commercial PCBs are defined as a series of technical mixtures, consisting of many isomers
and compounds that vary from mobile oily liquids to white crystalline solids and hard non-crystalline
resins. Technical products vary in composition, in the degree of chlorination and possibly according to
batch.

The mixtures generally used contain an average of 3 atoms of chlorine per molecule (42% chlorine) to
5 atoms of chlorine per molecule (54% chlorine). They are used as components of dielectric fluids in
transformers and capacitors. Prior to 1972, PCB applications inciuded heat transfer media, hydraulic
and other industrial fluids, plasticizers, carbonless paper, paints, inks and adhesives. Federal
regulations specity that non-totally enclosed PCB activities are permitted only if specifically exempted
or author:zed. (40 CFR Part 761). '

CAS No. 001336363: For general class of compounds

(Additional Comments Continued On Next Page)
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MATERIA.  AFETY DATA _Polychlorinag * Biphenyls (Pr7s)

Monsanto MATERIAL SAFETY DATA page 6 o1 &
ADDITIONAL COMMENTS (Continued)

—
Trade Names/Common Names

“"ASKAREL-Generic name for a broad class of fire-resistant synthetic chlorinated hydrocarbons and
mixtures used as dielectric fluids that commonly contained about 30-70% PCBs. Some
ASKAREL fluids contained 99% or greater PCBs.

PYRANOL®? and INERTEEN?®® are trademarks for commonly used dielectric fluids that
may have contained varying ratios of PCBs as well as other components including chio-
rinated benzenes.

*'Registered trademark of Monsanto Company
®:Registered trademark of General Electric Company
®Registered trademark of Westinghouse Electric Corporation

This list of trade names is representative of several commonly used Monsanto products (or formulated
with Monsanto products). Other trademarked PCB products were marketed by Monsanto and other
manufacturers. PCBs were also manufactured and sold by several European and Japanese
companies. Contact the manufacturer of the trademarked product directly, if not in this listing, to

r determine if the formulation contained PCBs and its composition.

DATE: 10/15/85 - REVISED: SUPERSEDES: Al prior to 10/15/85
MSDS NO.: G 4048

FOR ADDITIONAL NON-EMERGEI.CY INFORMATION, CONTACT:

John H. Craddock
Product & Environmental Safety Director

Robert G. Kaley,
Product & Environmental Safety Manager

Environmental Policy Staff
Monsanto Company

800 North Lindbergh Boulevard
St. Louis, Missouri 63167
(314) 654-4764

Although the information and recommendations set forth herein (hereinatter “Information”) are presented in good taith and believed to be
correct as of the date hereof, Monsanto Company makes no representations as to the compieteness or accuracy thereol. Intormation is
supplied upon the condition that the persons receiving same will make their own determination as 1o its suitability for their purposes prior to
use. In no event will Monsanto Company be responsible for damages of any nature whatsoever resuiting from the use of or reliance upon
Information. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE
PRODUCT TO WHICH INFORMATION REFERS. ]




Material Safety Data Sheet

Conestoga—-Rovers .§ Associates Product: FOLYCHLORINATED
382 West County Road O BIPKENYLS (PCBS)
St. Paul, MmN 85112 _
(612) £39-0913 MSDS No: CRA / 001

Date: June, 1891

National ?aint
and Coatings
Association

HEALTH HAZARD | 1 - Slight

FLAMMABILITY HAZARD | 1 - Slight
REACTIVITY HAZARD | @ — Minimal
PERTONAL PROTECTION | SEE SECTION 3

RHazaroous Material
Identificartion
System

[
!
!
I

| SN U P

. l - - e——

SECTION I. MATERIAL IDENTIFICATION |

[ T——

rade/Mmaterial Name: POLYCHULORINATED BIPHENYLS (PCB%)

D ription: Commercial PC3c are mixtures thet were once uidelﬁ manufactured oy
swaining chlorine gas, iron filinge, and biphenyle. Their high stability contributec
o their intended commercial applications and their accidental long-term adveren

.nvironmental and health effects. PCBe are useflil as insulatore in electrical

equipment. because Tthey are sloactrically nonconductive. Their distributicn has been

‘imited since 1976. The Aroclor PCB rodes identify*

Ther Designations: Chlorodiphenyls«~

*° "s by type. The first two Jigits of a code indicate whether the PCC contains
! inated viphenyls (12), chlorinated terphenyls (54), or both (25, 44); ‘tthe lasr
~o digits indicate the approximate percentage of shlorine. Found in inculating
Liquid, synthetic rubber, plasticizers, flams retardants. floor tile, printer's ink,
naper and fabric coatings, brake linings, paints, automobile body sealants, asphalt.
dhesives, electrical capacitors, electrical transtermers, vacuum pumps,
as—tranemiseion turbines, heat-transfer fluids, hvdraulic fluids. lubricating and
~utting oil, copying paper, carbonless copying paper. and fluorescent light ballasts.

“* Other Designations

roducer Trade Name Nation
ansanto Aroclor USA, Great Britain
e o Clophen German Democratic
- L Republic
rodelec Phenoeclor France
Pyralene

Kanegafuchi Kanechlor Japah
Mitsubisni Santotherm Japan
affaro Fenclor Italy

qge 1 — MSDS Q@01 continues on page 2 -— Page 1



material Safety Data Sheet

tonestoga=-Rovers & Assoclates
382 West County Road O
5t. Paul, MN 55117
(612) 539-0913

Praduct: PQLYCHLORINATED

BIPHENYLS (PC3S)

MSDS No: CRA / @01
Date: June, 1991

SECTION II.

INGREDIENTS AND HAZARDS

ngredient Name:

3-42% Chlorine/Aroclor 1242

3~34% Chlorine/Aroclor 1254

i1l 2?°CBs/Aroclor=

Viggo’

CAS Number:

£3469-21-9

11097 -59-~1

1236-~36-3

Percent:

Exposure Limits:

0SHA PEL (Skin*)
8-Hr TWA: 1 mg/m3
ACGIH TLV (Skin*),
19990

TLV-TWA: 1 mg/m3
OSHA PEL (Skin*)
B-Hr TWA: 9.5 mg;m3
ACGIH TLV (Skin*
1990-91

TLY~-TWA: 0.5 mg/m?
NIOSH REL 1977
10-Hr TWA: 0,001

mg/m®
Data*~

Toxicit

Mouse, Oral, LDse:
19806 ma/kg

IOLH: 1@ mg/m? (42%

Cl): & mg/m= (54%
c1§ g/m* (

ONTARIO MINISTRY of
LABOUR TWAEY
¥.085 mg3

This material can be absorbed through inktxe®™ skin, which conktributes to overall

~posure

see NIOSH, RIECST

at the locstions specifi~d in section 1 for additional data

h references Lo Lumorigenic, repreductive. mutagenic, and irritative effects.

rade Name CAS No. RTECS No.,
yelors 01336~36-3 TUH1350000
w Lor 1015 12674-11-2 TQ1351000
stor 1221 11104-28-2 TQ135200¢
e P 1232 11181-16-%  TQ1354000
o 1242 53465-71-9  TQ1356000
selor 1248 12672-29-6 TQ1358000
cior 12684 11087-69~1 TQl3560009
roclor 1260 116096-32-5 TQ1362000

SECTION IXI. PHVZICAL DATA

yearance & Odor: Clear to light yellow mobile oil to a stick
percentage’ of
.aviaer: 2.qg., Aroclor 1254 is more wiscous than Aroclor 1242,

‘omatic!

odor. A< Tthe

chlorinc

ihncreasce,

PHYSICAL DATA continues on page 3

the

g recin: a sweet
c

B becomes thicker and

- Page 2



Material Safety Data Sheet

Conestoga-Rovers & Ascociates Product: POLYCHLORINATED
382 West County Road O BIPHENYLS (PCBS3:
ct. Paul, MN 55112 :

(612) 6§39~09813 MSDS No: CPA / 081

Date: Jume, 1991

PHYSICAL DATA continued from puage 2

+— 5

Boiling point: Ranges from $270F % wvolatile by volume: Ranges from
27 cc; to 7250F , *.2 o 1.8
) (38%8°C Malecular weight: (Awverags)
~~er golubility (%): Inscluble Aroclor 1242: 258 Grams/Mole

Aroclor 1254: 326 Grams/Mole

ur Point: Ranges trom -317F (-352°C) to 37.8°F (31°C)

"

SECTION IV. FIRE AND EXPLOSION DATA - |
~ —

sh Point (method): Ranges from 284cFf Limits: LEL %: Not Found UEL %: Not Found
§140°C) Lo 3929F
200°C)

A Fire Hazard Symbol Codes: Flammability: 1 Health: 2  Reactivity: @ Special:

ftinguishin% Media: Use water <pray/foq, carbon dicxide Autoignition Temp:
e, dr{ chemical, or "alcohol" foam Lo exfinguish fires Not Found
involve polychlorinated biphenyls. Although it is very
«Leult to ignifte PCBs, theX are often mixed with more
iammable materials (oils, solventz, etc.).

isual fire or explosion hazards: If a transformer containing PC8s is involved in a
ire, its owner may be required to report the incident To appropriate authorifies,
onsult and follow all pertinent federal, state. and local regulations.

ecial fire-fighting procedures: Wear a self-contained breathing aspparatus (SCBA)
th a full facepiece operated in fhe pressure—demand or positive-pressure mode: tire
'1‘-’ers must also wear a complete set of protective clothing.

e hazards of PCBE firee are associated with the posscibility c¢f their being released
to the environment where they and their products of degenaration can pose serious
.cng-term health risks. These Eotential prablems are heightened by the PCBs’
‘asistance to biological and chemical degradation and b¥ the possibility that they
11 contaminate underqround water sysTems (see sect. 5).

| SECTION V. REACTIVITY DATA

[ Amand +

material is very stable Hazardous polymerization cannot occur
~hemical incompatibilitiee: PCBc can react dangerously with sodium or potassium.
nece reactions are gart of an Industrial process used to destroy PCBs: however.
eople have been killed by explosions at PCB treatment, storage, and disposal sifes.

ronditions to avoid: Limit human exposure to PCBs to the lowest possible level;
especially avoid contact with skin.

g T REACTIVITY DATA continues on page 4 —— —— Page 3



Material Safety Data Sheet

Conestoga—Rovers & Assoclates Product: POLYCHLORINATED
382 West County Road D BIPHENYLS (PCBS)
St. Paul, MN 55112 _
(612) 639-90913 MSDS No: CRA / 6ol

Date: June, 1991

]

REACTIVITY DATA continued from page 3

—

+
P
-

‘azardous decomposition Products: Thermal-oxidative deqradation of PCBs can produce

o0xic gases such as carbon monoxide, chlorine. chlorinated aromatic fragments,
whenollcs. aldehydee, and hydrogen chloride. Incomplete combustion of PCBs produces
toxic compounds such as polychlorinated dibenzofuran (PCOF, the major product of
~ombustion)., and polychlorinated dibenzo-p-dioxin (PCDD or dioxin).

| | SECTION VI. HEALTH HAZARD INFORMATION |

-’
.

hi- product is concidered a carcinogen by rthe EPA. and rhe IARC classifiec it ac a
probablie human carcinogen roup JH) . '

wwehary of risks: Effects of accidental evposure to PCBs include acneform eruptions:
ye discharqe; swelling of the upper eyelide ard hyperemia of the conjunctiva:
nypernigmentation of skin, nails, and mucous membrane; chloroacne: distinctive ‘hair
follicles; fever; hearing difficulties: limb spasms: headache: vomiting; anc diarrhea.
Cos are potent liver rtoxins that can be absorbed through unbroken skinm in hazardous
mounte without immediately discernible pain or dizcomfort. Severe health effects can
~evelop later. In experimental animals, prolonqged or reﬁeated exposure T¢ PCBs by any

rovte results in liver damage at levels that are less than thase reported to have
- d cancer in rodents.

iedical conditions which may be aggravated by contact: None reported.

Target organs: Skin, eyes, eyelids. blood, liver.
‘rimary entry route(s): Inhalation, skin contact/absorption.

Acute effects: Skin and eye irritation, acneform dermatitis, nauses, vomiting,
abdominal pain, jaundice, liver damage.

-hronic effect(s): Possible cancer (evidence of thi¢ is inconclusive): reproductive
’ effecte (jaundice. nxcessive secreticn of tears, dermal chromopexy)
A4 ; and hepatitis.

irst aid:

Eye contact: Immediately flush e{es. including under the eyelids,

gently but thorough g with flooding amounte of rumning
_ vater for at least 15 minutes.

Skin contact: Rinse expoced skin with flooding amounts of water; wash
with soap and water. , .
Inhalation: Remove Che exﬁosed person to freeh air: restore and/or

support breathing as needad. Have qualified medical
personnel administer oxygen as required.

Fe 1 — HEALTH HAZARD INFORMATION continues on page & - —— Page 4



Material Safety Data Sheet

Conestoga—Rovere & Associates Product: POLYCHLORINATED
382 West County Road D BIPHENYLS (PCBS)
St. Paul, MN 55112
(612) 639-0913 MSDS No: CRA / @01

Date: June, 1951

HEALTH HAZARD INFORMATION continued from page 4

Ingestion: Induce vemiting by sticking your finger to the back of

the exposed percon'c throat. Have him or her drink 1 to
2 glasses of milk or warer.

et medical help (in plant, paramedic, community) for all exposures. Seek orompt
:diczl assistance for furTher treatmen®. observaticn., and support after Tirst aid.
»te to Physician: PCBs are poorly metabolired, soluble in lipides, and they
.ccumulate in tissues ar organs rich in lipids. Liver function tests can help ho
jetermine the extent of body damage in exposed persons. 1Y electrical equipment
antaining PCBs arcs over, The PCBs or other hydrocarbor dielectric fluids may
:compose and give off hydrochloric acid (HCl), a potent respiratory irritant.

s s

~’ SECTION VII. SPILL, LEAK AND DISPOSAL PROCEDURES

:pill / Leak procedures: Treaf any accidental releass of PCBe as an emergency. An
WPCCR (spill-prevention confrol ang coJntermeasure plan) Must be jormulated bejore
L11ls or leaks occur. PL3s5 are resistant o biodeqragation, soluble in lipids, an
emically stable: as such they have beceme significant contaminants of global
-r~ystams. Releases of PCBs requlre immediste, competert, professional response from .
i ed personnel. Each release situation is unique and requires a specificall
ned cleanup respense. Gensral rccommendations Lnclugde adhering to Fegeral
guiations (40 CFR Barf 761‘. Notify safety personnel. evacuate nonessential
rscnnel, ventilate the splil area.” and cortain the PCBs. Al)l wastses, residues, and
ontaminated cleanup equipment from the incident are subject to EPA requirements (48

"R 761). Consult your attorney or-approEriate requlatory officials for information
out reporting requirements and disposal procedures.

aste management / Dispossl: Contact your hazardous waste diposal firm or a licensed
ontractor for detsiled recommendations, especially when PUBs are unexpectedly
scovered. Follow Federal, state, and local regulations. PCBs are biomagnified in
z Tood chain; i.e.. their concentration increase at esch link. The disposal of PCBe
. ~* PCB—contaminated materisls i¢ strictly requlated; violations of applicable laws
oreggrsult in fines, lawsuits, and negative pub?icity.'

1A Designations
.3ted as an ALr Contaminant (29 CFR 1910.,1000 Subpart Z).

") Designations (40 CFR 302.4)

LA Hazardous 3Substance, Reportable Quantity: 16 lbs (4.54 kq).'per the Clean
_er Act (CWA), Sections 311 (b) (4) and_307 (a).

‘lJarning: Accidental sgi

naL d lls of PCBs that may affect water supplies muct be reported
Coast. Guard personne

at the Natienal Response lenter, %elephone (202) 426-267S.

]

MS0S 881 continues on page 6 o -~ Page &
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material Safety Data Sheet

Conestoga—-Rovers § Associates Product: POLYCHLORINATED
382 West County Road D . BIPHENYLS (PCBS)
ct. Paul. MN 55112
(612) 639-0913 MSDS No: CRA /[ @01

Date: June, 1991

. SECTION VIII. SPECIAL PROTECTION INFORMATION |

e

‘ergonal protective equipment:

Goggles: Always wear protective eyealasses or chemical safety goqqles. Where
splashing of PCBs ic possible., wear a full face shield. Follow OSHA
eye— and face-protection regqulations {29 CFR 1910.133).

Gloves: Wear Butyl Rubber, Neoprene or Viton gloves if hanc contact is
probable.

Respirator: Wear a NIOSH-approved respirator for the maximum-use concentrations

and/or exposure limits cited in section 2, Follow OSHA respirator

requlations (29 CFR 1210.134). For emergency or nonroutine operations
. (leaks or gleaniq$ reactor vessels and storage tanks), wear an SCBA.
et Warning: Air-puri {;ng respirators will not protect warkers in

oxygen—-deficient atmospheres.

Other: Wear impervious boots, aprons, and gauntlete To prevent any skin
contact with PCBs.

Saranex type coveralls and gloves are required for hazardous waste
cleanup operations.

e lace considerations:

Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of
thic material below the 0SHA PEL standards cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the
contaminant into the qeneral work arsa by ellminating it et its source.

Consult the latest edition of Genium reference 193 for detailed
recommendations.

Safety stations:

Make emeraency eyewach stationc, safety/quick-drench showere, and
- washing facilities available in work aress.

Contaminated equipﬁent:

Contact lenses pose a special hazard: sofft lensee may absorb irritants,
and all lenses concentrate Ctham. Do nol wear contact lenses in any
work area. Remove contaminated clothing and launder it be¥Tore wearin
it. again; clean this material Trom your shoes and equipment., Heawil

. soiled clothing must be properly discarded in a manner consistent u{ch
applicable regulations.

ractice good personal hygiene: always wash thoroughly after using this material and
eTore ea%ln%, drinking,” smoking, using the Loilet, or applying cosmetjcs. Keep it

‘off your clofhing and equipment. Avoid transferring it from your hande to your mouth
while eating, drinking, or smoking. Co pect ear, drink, or smoke in work areas.

K

da MSDS @21 continues on page 7 ~-—— Page 6

1



Material Safety Data Sheet

Conestoga-Rovers & Associatee Product: POLYCHLORINATED
382 West County Road D

BIPHENYLS (PCES)
St. Paul, MN 85112

(612) 639-0913 MSDS No: CRA [/ @01
Date: June, 1991

SECTION IX. SPECIAL PRECAUTIONS

+—4

torage segregation: Stere PCSs in closed contalners in a cool, dry, well-ventilated
area. Protect containers from physical damage.

wecial handling / storage: All storacoe facilities must have adequat® containment
vetems (dikes; elevated, nonporous holding platforms; retaining walls) to prevent
E major release of PCBs into the environment: Carefully design and implement these
;g.prec%ut%ogs now; do not wait until you have to respond to an accidental releace
is material.

~ansportation Data (49 CFR 172.161-i; PC8s were the first materials to be directly
julated by Congress by way of TSCA in 1976.) '

0T Shipping Name: Polychlorinated Biphenyls
0T cxkaging Requirements: 45 CFR 173,519

b T4

) Shipping Name: Polychlorinated Biphenyls
-0 Hazard (lass: 9
MDG Packaging Group: I

I Class: ORM~E

UN Register: UN2315
-ZA source code(s): 1, 6, 26, 38, B4~94, 10€¢, lei, 116, 117, 120, 122.

:pared/revised by: Mitchell S. Bergner CIM
June, 1991

End of MSDS @01 -~ Page 7
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MATERIAL SAFETY DATA SHEET

GENIUM PUSBLISHING CORPORATION BERTLLIGM
< i MET
1145 CATALYN STREEST YETAL/POWDER
SCHENECTADY. NY 12303-1836 USA
(518) 377-8855 GENIUM PUBLISKING CORP. Data April 1980
SECTION 1. MATERIAL IDENTIFICATION i

MATERTAT NAME: BERYLLIUM METAL/POWDER
OTE=ER DESIGNATIONS: Glucinium, Glucinum, Be, CAS #007 440 417
MANUFACTDRER: Material is available Zrom several suppliers, includinag:

Water solubility, hot water --———- Slight Atomic weight 9.01
cold water —-- Insol. .

Appearance & Odor: A grayish-white metal (hexagonmal crystal structure) also as powdered
metal; no odor.

SECTION 1V, FIRE AND EXPLOSION DATA ' LOWER |UPPER
_rlasc Point and Method Autoignition Temp. | Flammability Limits In Adir
N/A Powder ca. 1200 T Dust explosion hazard

Extinguishing Media: Do not use water or COs. Smother fire with approved dry powder
extinguisher * Beryllium can be a moderate fire hazard if exposed to flame. The
hazard increases as particle size decreases. A.cloud of Be dust in air can be ex-
plosive (areas where dusting may occur require Class II, Group E electrical services,
29 CFR 1910.309).d Combustion products of this material are highly toxic. {ned

Firefighters shoule use fyll protective clothin e protection, and_geli-contaigpe
brea%gigg a;pagatus. Agterpexpggure to a er%il§Zm ?ire, they’s oulg ciean egqulpment

2ad ~Y ekl Laeasgmhley oed L *Sand raphite, powvder, and sodium
.......... ing thorsughly aand bathe carefully. 289C2 8 P ave 2150 peen’ YeotOmmended .

SECTION V. REACTIVITY DATA -

Beryllium is stable at room temperature and resists oxidation at ordinary temperatures.=
When heated in air or in mixed CO7 and nitrogen, it can be igunirted.
It is azid and alkali soluble; it reacts with strong bases to evolve hydrogen.

Mixtures of the powdered metal with CCl, or trichloroethiylene will flash on heavy impach
Warm beryllium will react incandescently with phosphorus, fluorine or chlorine.
Molten lithium metal (180 C) severely attacks beryllium metal.

*Will form oxdde on solid surfaces when moist.

C=2AC, Inc. Brush Wellman
P.0. Box 1178 Meral & Oxide Div.
Milwiukee, WI 353201 Elmore, OH 43416
Phone: (414) 289-9800 Phone: (419) 862-2745
SECTION I1. INGREDIENTS AND HAZARDS = HAZARD DATA
Berylliim > 97 } 8-nr TWA 2 ug/mr=(as
Beryllium Oxide < 3 Ceiling Level S pg/mf
Peak 25 pg/m3/30 min
*Currext (1979) OSHA and ACGIE TLV. In 1975 OSHA proposed Human, inhalation
an &hr TWA of 1 ug/m3 with a ceiling of 5 ug/m3 (15 mih. TCLo 300 mg/m3,
sarmle); OSHA believes that beryllium and its compoundb pulmonary effects
should be treated as a carcinogenic threat to man.
(The proposed OSHA standard is still under review, but Rabbit, intravenous
is expected to iscue in.1980.) TDLo 20 mg/kg,
neoplastic effects
SECTION 111. PHYSICAL DATA
Boiling point at 1 atm, deg C ——— 2970 Specific gravity at 20 € —-——--——- 1.848—
Vapor pressure at 1910 C, mm Hg —- 7.6 Melting point, deg C —————mmo—- 127825
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{Eve Coatact: TFlush eyes thoroughly with ruaning water for 15 ninutes, including uzncer
|Skin Concact: Wash afifected area tnoro.zhly with soap and water _iter removing con-

|inhalaczion: Remove to fresh air. Restore preatning and suvvort with oxygen as needed.

NO. 59

Izplanzation gndar_:he skin (via a_chip or sliver or by particles entering 2 wvound) can

brocuce nard lesicms with central noh-healing arsas Wnlch zust be surgically rezovec.
“cuce znhalation can produce pneumonitis with pon~productive cough, chest paixn, shortnes
of breath, weakness, and pulconary edeza. Chronic exposures can produce bervliiiosis
(progressive lung damage) and systezic beryllium disease, including pnewrOnicis (25
above), joint pain, skin lesions, chills & fever, & damage to liver, spleen & heart.
Presen: studies have indicated that Be is so poorly absorbed througn the gut that ingest
is pot an important hazard. (Hamilcorn, Industrial Toxicology, 3¢ Edition). Animal
studies have shown beryllium to procduce lung and bone tumors; it is a suspectec car-
cinogen Ior man. FIRST AID:

the eyelids. Get medical attention.
taninated clothing. If skin is broken, getr medical atteantiod.

Keep warm and at rest. Get medical attention.

=cT iE Z T T

SECTION VI. HEALTH HAZARD INFORMATION TLV 2 pg/n3 (See Secr. II

[e is nighly toxic by inpalazion OI Iume_OT dust. rrolongec O I2peareg SXin COntact ca
cazuse SKin lrcirtation or der=matitis. Iye contact can pfocuce CONjuUnCIIViCIS.

i on

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

DISPOSAL: Scvap or waste material disposal is best accomplished by arranging to return

if powdered metal is spilled, notify salery personnel. Exciuce 2il irom area excent
clean-up personnel with procective equip@ent against ccmtact or inhalation hazares.
Provide ventilation and remove sources o:r heat or ignitiom. Pick up powder spills by
metnods such 2s vacuuding OT wet mopping; prevent dusting cenditions. Collect parrtieu

scrzp in sealed container for recovery or disposal.

to tne supplier in a mutually acceprable form. Beryllium waste unsuicable for re-

cycle must be handied in accnrdance with Federal, State, and Local regularions.
Burving in an approved landiill, or burning iz an approved incinerator with a
icruPbef, followed by burying the residues in an approved landfill, have been used
n the past.

late

SECTION VIII. SPECIAL PROTECTION INFORMATION

Isolarte workplaces where beryllium dust and fume are generated. Provide acequate gener
and local exhaust ventilation (with filtration to purify recycled air and to protect
the external environment) to meet TLV requirements. Provide approved respirators for
emetrgency and nonroutine use above the TLV: High efficiency filter masks are suitable
as nigh as 50 ug/w3; use air-supplied or self-c niained respirators above 50 pg/md. A
full-facepiece respirator is needed above 10 ug?m .

Workers may require body-covering protective clothing, gloves and safetry goggles. When

exposed above the TLV, a change of clean protective clothing and a shower at tne end
of the day is required. (Wash protecrive clothing with suitable protection for the
launderer.) Avoid carrying beryllium parziculate ourside the workplace on hair or

clothing. ’
Eyewash stations and safety showers should be available.
Monitor the workplace to propezly determine and centreol exposure to berylliun.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Use only with adequate ventilarion where Be can b2come airporne. wnen pe Or 1LS 21l0yS
is heated (as in welding or sintering processes) hazardous levels of Iume can be gen-
eraced.  Store in clean, dry place awz2y from inccopatible materizls (see Sect V) in
low fire-hazard area. Protect con-ainers from physical damage. Label clearly.

Use good housekeeping practices to prevent accumulation of Be-containing deposits. Giv%
preplacement and annual medical exams to those who may be exposed above tne TLV.
Preclude from exposure those with pulmonary disease, chronic skin, liver, heart, or
kidney conditions, abnormal chest X-ray or blood count, or vital capacity depression
greater than 107 Provide worker training.
DOT Classificarion of powder -~ POISON B.

ATA SOURCE(S) CODE: 1-12, 18-20, 24-26 APPROVALS: (xp’ 3m -VLI;‘"‘*'\//
J i Industrial HvgieHe (\ Y~ !
CoTeTs as o e ! vorma Durshaser 1 Bur ¢ necemarmy [ X ] e
DurCTseT 3 lwﬂd;r::at mn‘:&:;‘;etm h:s ::e: :-:\e:\':'\:’nieouna\ o and Safe e ,’\J // \‘/ c
. ewymaton, Genum Pyuomtrng Coror n, man 3 MED Z i
‘fm B ::ao'tsow a1 0 re &:wx‘;‘:‘r‘aﬁf’:’c’ e mu-:czur:r a;:xalon ] : EDICAL REVIEW:
Chser 3 wHeNded DurDOses Or 1 CoNsequences Of €3 use. 5/5/80
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Mater ial Safety Data Sheet
Senium Publishing Corporation Producit: CHROMIUM METAL /POWDER
1245 Catelyn Streei, Schenmectady, NY 12323
£313) 377-2354 MSOS No: Ganium / 33

Revision: &
Date: Nowvember,

nium's collesction, =o b2 usad as

oy}
(14

oM
123

[¥o]
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Natlonal Paint HEALTH HAZARD | 2 - Moderare

and Coatings

|
Association | FLAMMABILITY HAZARD | 1 - Slight
Hazardous Material | REACTIVITY HAZARD | 1 - Slight
Identification + -
System | PERSONAL PARITECTION | SEE SECTIOM 3 |

SECTION I. MATERIAL IDENTIFICATION

Trade/Material Name: CHROMIUM METAL /POWDER
Jescription: Obtained from chrome ore, chormite (FeCrz20s), by 2lectrolysis of
wwroiromium solutions, by direct reduction (ferrochrome), and by reducing the oxide with
Tinely divided carbon ~r aluminum. Used ¥or chromeplating other metals; for greatly
increasing metal resistance and durability; in manufacturing chrome-steel or
chrome—nickel-steel alloys (stainless steel).

Other Designations: Chrome; Cr

CAS: 7440-47-3

JQ

[E I Ny

N R

manufacturer: Contact your supplier or distributor. Consult The latest Chemicalweek

Buyers' Guide (Genium reT. 73) Yor a suppliers list.

ilso used as & constituent o7 inorganic pigments; as protzctive coating for
auTtomotive and squipment accessories; and 1n nuclear and high-Temperature research.

! SECTION II. INGREDIENTS AND HAZARDS |

1
—t

W'
Ingredient Name: CAS Number: Percent: Exposure Limits:
OSHA PEL
B—hr TWa: 1 mg/m3
ACGIH TLV, 1988-89~
TLV=TWA: 8.5 mg/m3
NIOSH REL, 1987**
8-hr TWA (for
chromium metal and
insoluble salts): 1

mg Cr/m3

Chromium meta. /powder 7449-47-3 ca 199

Page 1 — INGREDIENTS AND HAZARDS continues on page 2 —— Page 1



Material Satety Data Sheet

Ganium Publishing Corporazion ProductT: CHROMIUM METAL /POWDER
1145 Catalyn Stre=t, Schenectady, NY 12323
(518) 377-8854 MSDS No: Gemium ; 83
from Genium's collection, to be used as reterence Revision: A
Date: MNowamber, 1398S

INGREDIENTS AND HAZARDS continued from page 1

Toxicity Data*=*~
Rat, implant,

1200 pg/kg
body weight
administered
intermittently owver
six weeks

TOL_Q:

=~ This TLV is applicable To Cr+*2 and Cr+*3 compounds. For water soluble and
water-insoluble Cr+6, the 8-hr TWA is ©.85 mg Cr+*6/m3. Certain water-insoluble
Cr+% compounds (zinc chromate, calcium chromate, lead chromate, barium chromate,
strontium chromate, and sintered chromium trioxide) are designafted as Ala (human

zarcinogan).
gy

** The NIOSH RIL (1@-hr TWa) Tor carcinogen Cr+*® compounds is 1 pg/m3; for

noncarcinoganic Cr+% compounds (including chromi~ acid), the REls (10-hr TWAs are
25 pg/m3 and 50 pg/m3 (15-min ceiling). The noncarcinogenic compounds includ2 monc-—
and dichromates ot hydrogen, cesium, sodium, lithium, potassium, rubidium, ammonia,
and Cr+® (chromic acid anhydride). Any and all Cr+*% materials excluded from the

noncarcinogenic group above are carcinogenic Cr+*® compounds.

== See NICSH, RTECS (GB42062000;, Tor additional data with references to
tumorigenic 27fects.
e —— -+
| SECTION III. PHYSICAL DATA
+
Appearance & QOdor: Steel-gray, lustrous metal; no odor.
Boiling point: 4788°F (2842°(C) Specific gravity (H=20=1): 7.2 at 68°F
Vapor pressure: 1 mm Hg at 2941°F (2@80C)™
(1616°C) Melting point: 3452¢f
Water solubility (%): Insoluble (1999°C)
Vapor density (air=1): 1.79
N’
* Water's specific gravity is 1 at 39°F (40oC).
{ SECTION IV. FIRE AMND EXPLOSION DATA
Flash Point (method): None reported Limits: LEL %: Dust cloud UEL %: None
explosion™ reported

NFPA Fire Hazard Symbol Codes: Flammability: 1 Health: 2 Reactivity:

Extinguishing Media: Use dry chemical or sand.

Page 2 — FIRE AND EXPLOSION DATA continues on page 3

1
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FIRE AND EXPLCSION DATA continued from pagz 2

+

Autoignition Temp:

Clouc,

oW

1076°F (589°C)

Unusual fire or explosion hazards: Particle size and dispersion in air determine
reactivity. Chromium powder explodes spontaneously in air, while chromium dust
suspended in C0z is ignitable and explosive uwhen heated.

Special fire-Tighting procedures:

s 0.230¢ oz/TU3

with a full facepiece operated in the
pressure—~demand or positive-pressure modes.

Wear a seslf-contained breathing apparatus (SCBA)

*= Qust Layer, 752°F (400°C). One hundred percent of dust goes through a 74-Um sieve.
A 140-~mJ spark can ignite a dust cloud.

»oA K

Genium determined these hazard values because the NFPA Guidebook did not.

SECTION V.

XEACTIVITY DATA

Pt

-+~

Chemical incompatibilities: Chromium reacts readily with dilute, not nitric, acids to
form chromous salts. It is soluble in acids (not nitric) and strong alkalis. Its
powder 1is lncompatible with strong oxidizing agents, including high 02 concentration.
Evaporation of mercury (Hg) from Cr amalgam leaves pyrophoric chromium. Finely )
divided Cr attains incandescence with niftrogen oxide, poftassium chlorate, and sultur

dioxidz. MoltTen lithium at 18°C severely attacks Cr.

Fused ammonium nitrate

below

2939°C reacts gxplosively and may ignite or react violently with bromine pentafluoride.

Hazardous decomposition Products: Thermal oxida%ive decomposition of Cr
toxic chromium oxide fumes.

can produce

ww'Stabllity/Polymerization: Chromium is stable when properly handled and stored.
Hazardous polymerization cannot occur.

—_—

-+
+

SECTION VI.

MEALTH HAZARD INFORMATION

1

Summary of risx<s: When Ingested chromium is a human poison, with gastrointastinal (GI)
effects. Chromium 3 (Cr+3) compounds show little or no toxicity. [ess soluble
chromium & (Cr+5) compounds are suspected carcinogens and severe irritants of the
larynx, nasopharynx,lungs, and skin (Sec. 2). Chromic acid or chromate salts cause
irritation ot the skin and respirafory passage. Ingestion leads To severe irritation

of the gastrointestinal tract,

renal damage,

and circulatory shock. Chromium metal

(when heated to high temperatures) and insoluble salts are said to be involved in
histological fibrosis of the lungs, which may progress to clinically evident
pneumoconiosis. Exposure to chromate dust and powder can cause skin (dermatiCis) and
eye irritatlion (conjunctivitis).

Page 3 —

HEALTH HAZARD INFORMATION continues on page 4

—— Page 3



Material Sefety Date Shes:

Slishing Corporation ProductT: CHROMIUM mMITAL/20WDER
22, Schenecrtady, NY 12383
318) 377-885¢4 MSDS No: Ganium / 83
ction, to be us2d as reverence Revision: A
Date: Nowambezr, 1983

HEALTH HAZARD INFORMATION continued Trom pagz 2

2

Medical conditions which may be aggravated by contact:

An Increased incidence of
bronchogenic carcinoma occurs
in worxers exposed Lo chromate
dust.

Target organs: Respiratory system.

Primary entry route(s): Inhalation, percutaneous absorption (through skin), and

Acute effects: AcLte exposures %o dust may cause headache,
breath, pneumoconiosis, g
Inflammation oT the conjunctiva,

) 14

Chronic effect(s):

First aid:

Eye contact:

Skin contact:

Inhalation:

Ingestion:

ingestion.

coughing, shortness of
Tever, weight loss, nasal irritation,
and dermafltis.

Asthmatic bronchitis.

Flush immediately, including under the esyslide, gently
but thoroughly with flooding amounts of rumning water
Tor at least 15 min.

Brush off chromium dust. ATter rinsing affected area
with flooding amounts ot water, wash It with soap and
water.

Remove exposed person Lo fresh air and support
breathing as needed.

Mever qive anything by mouth to an unconscious or
convulsing person. IT ingested, have that conscious
person slowly drink 1 to 2 glasses oT water to dilute.
Do not induce vomiting. A physician should evaluate all

ingestion cases.

"WCarcinogenicity: The NTP, IARC, and OSHA listT chromium as a carcinogen.

Atter fTirst aid, get appropriate in-plant, paramedic, or community medical attention

and supbort.

Phycician's Note:

Acute Toxicity causes a tuwc—phase Insult: 1)

muliisystem sFock due Co gastrointestinal corrosivity and 2

henatic, renal,

hematopostic insult. Treatment should use ascorbic acid as & neutralizer with gastric

lavage. If
hemodialysis.

heal skin ulcers.

Page 4 ~~—

Tthe ingestion is substantial, exchange transtusions and/or consider
Treat allergic dermatitis with local )
reduce Cr*® to Cr*3. Ten percent EDTA in a lanolin base applied every 24 hr helps

cortisons or 10% ascorbic acid to

MSDS 83 continues on page 5 —— Page 4



Material Satety Data Sheet

Genium Publishing Corporation Product: CHROMIUM MIT2L/PIWDER
1145 Catalyn Street, Schenactedy, NY 12323
(518) 377-3R54 ) mSDS No: S2nium [/ 33
From G2nium's collection, tto be usad as reTerance Revision: A
Date: Nowember, 1939
: SECTION VII. SPILL, LEAX AND DISPOSAL PROCEDURZS |

i

30uUrces.

ould wear

ill / Leak procedures:

Provide adoquate ventllation.

spille. Cleanup personnzl
Removz he2at and ign.Ttion
e minimum. Remove spills

NoTify satety parsonnzl o7 large
protective clothing and approved respirators.
Keep airborne dust

an
3

quickly and placs in appropriate containers Tor disposal or reuse.

Waste management / Disposal: Reclaim salvageable metal. Contact your supplier or a
licensed conzractor for detailad recommendations. Follow
applicable ’oderal state, and local regulations.

OSHA Designartions

Listed as an Alr Contaminant (29 CFR 1816.19000 Table Z-1)

ZP4 Designartions

?WCRA Hazardous Wacste (49 CFR 251.33): Not listed

*listed as & CERCLA Hazardous Substance* (4@ CFR 382.4), Reportable Quantity (RQ): 1

1b (2.454 kq) [~ per Clean Water Act, Sec 337(a))

SARA Extremely Hazardous Substance (4@ CFr 355): Not listed

Listed as a SARA Toxic Chemical (4@ CFR 372.65)

! SECTION WVIITI. SPECIAL PROTECTION INFORMATION

Personal protective equipment:

Goggles: Wear protective eyeqlasses or chemical safety gogqles, per OSHA eye-
and face-protection regulations (29 CFR 1910.15 3?

Respirator: Wear a NIOSH-approvad respirator if necessary. uear an SCBa with a
Tull facepiece when the particle concentration's upper limit 1is 50
m3/m3. Warning: Ailr- DUFLT/lﬂg respirators do n0n protect workesrs in
oxygen-deficient atmospheres

Other: Wear impervious rubber glovv_, boots, aprons, and gauntlets to prevant
prolonged or repeated skin contact
‘.'WAorkplace considerations:
Ventilation: Provide general and local explosion-proof wventilation systems to
maintain airborne concentrations below The 05HA standard (Sec. 2).
Local exhaust ventilation is preferred since 1%t prevents contaminant
dispersion into the work area by eliminating i1I at its source (G=nium
ref. 103).
Safety staticns:
Make availlable in the work area emergency eyewash stations
saTety/quick-drench showers, and washing facilities.
Contaminated equipment: )
Never wear contact lenses in the work area: soft lenses may absorb,
and all lenses concentrate, irritants. Launder contaminated cloth;ng
before wearing. Remove this material from your shoes and equipment.
Page 5 —— SPECIAL PROTECTION INFORMATION continues on page 6 ~— Page 5
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Material Safety DaZa Sheet

Gz2nium Publishing Corporation Product: THRCHIUM #ITAL /POWOEIR
1145 Latalyn 3Zre2C, Schenectady, Ny  123¢
(518) 377-8852 MSDS No: 5

Revision:
Date: November. 188
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SPECIAL PROTECTION INFORMATION continued Trom page S

, drink, or smokz in work arezas. Practices good personal hygiene aTter using
rial, especially before eating, drinking, smoking, using the Toilet, or

agplylng cosmeTics.

SECTION IX. SPECIAL PRECAUTIONS

Storage segregation: Store material in cool, dry, well-ventilated area separate Trom
acids and oxidizing agents. Seal and protect containers from
physical damage. Keep away ~“rom heat or ignition sources.

ngineering controls: Avoid dust inhalation. Practice good housekeeping (vacuuming

Y ond wet sweeping) to minimize airborne particulates and To prevent dust accumulation.

e’

Page 6 —

Use nonsparking tools and ground electrical equipment and machinery.

Transportation Data (4% CFR 172.1@1, .162): Not listed

Data source code(s): 1, 2, 25, 38, 8@, 87, BB, 89, 108, 109, 124, 125

Prepared/revised by: mMJ Allison, EBS

November, 1933

oT information herein for purchaser's purposes are
necessarily purchaser's responsibility. Therefore, although reasonable care has been
taken in t%e preparation of such information, Genium Publishing Corporation extends
no warranties, makes no representations and assumes no responsibility as to the
accuracy or suitability of such information for application to purchaser's intended

purposes or Tor the consequences of iTs use.

Judgements as to the suitabilitg_
i

End of MSDS 83 ~ —— Page 6



Materialdl Safexty Data Sheet
Serlum Pudblishing Corporation Product: COPPER
1145 Catalyn Strea2tT, Schenectady, HNY 12393
(513) 377-2%54 MSDS No: G2nium / 152
“rom Ganlum's collzction, To be used as refarence Revision: A
Oate: Auqust, 19390
National Paint | HZALTH HAZARD | 2 - Moderate
and Coetings “+ ; N
4ssociation | FLAMMARILITY HAZARD | 8 ~ Minimal l
Hazardous Material | REACTIVITY HAZARD | @ ~ Minimal !
IdentiTication + +
System | PERSOMAL PROTECTION ! SEE SECTION 8 |
-+ -+
! SECTION I. MATERIAL IDENTIFICATION
— 4
Trade/Material Name: COPPER
Nescription: uidely distributed in nature in elemental state, arsenites, sulTides,

war-Ntlorides, ancd caroonates. Prepared by crushing, grinding, and concentrating copper
ores by flotation and leaching or by smelting copper ore concentrates to yield a
blister (956 to 98%) cop?er which is  electrolytically refined to yield 39.9+% copper.

Copper is ©The most widely used structural metal, next to iron and aluminum.*

Other Designations: Cu; bronze powder; copper slag-airborne; copper slag-milled.

CAS: 7440-50-3
R 9
I 4
s 1
K 0

Manufacturer: Contact your supplier or distributor. Consult The latest Chemicalweek
Buyers' Guide(73) 7or a suppliers list.

Cautions: Copper mav be toxic through contact, inhalation., and ingestion. It may
cause skin and eye 1rritation and metal Tume tewver. Copper 1s not conslidered a fire
hazard, but Tine particles may burn in air.

*Additional uses oT copper are found in electric wiring; switches, heating, plumbing,
roofing, and building construction; alloys (brass, bronaze, tonel metal,
beryllium-copper); coins; chemical and armaceuclides; antifouling paints; and as a
catalyst. Copper whiskers are usad in thermal and electrical composites. Copper
flakes are used as insulation for liquid Tuels.

-+

| SECTION II. INGRECIENTS AND HAZARDS
Ingredient Name: CAS Number: Percent: Exposure Limits:
Copper 7449-50-8 ca 190 1983 0OSHA PELs

8—hr TWa: 1 mg/m3*
8-hr TWa: 0.1
mg /m3w-

Page 1 — INGREDIENTS AND HAZARDS continues on page 2 —— Page



Material Safety Data Sheet

Genium Publishing Corporation Product: COPPER
1145 Catalyn Strest, Schenectady, NY 12303
(518) 377-83854 MSDS No: Ganium / 162
from Genium's collection, to be used as r:ztTzrence Revision: A

Date: August, 19S@

INGREDIENTS AND HAZARDS continued from page 1

1989-9¢ ACGIH TlVs
TLVv-TWA: 1 mg/m3~
TLV-TWA: 8.2 mg/m3~~
1928 NIOSH REL

None establishead
1985-86 Toxicity
Data*™>

Human, oral, TDiro:
129 Lg/kg affects
the gastrointestinal
Lract (nausea or
vomiting)

Rat, oral, TO_Lo:
1210 pg/kg (35 weseksg
prior To mating)
affects fertility
(pre— and
post—implantation
mortality

* Copper dusts and mists, as Cu.

*«Copper Tume.
*¥* See NIOSH, RTECS (GL5325000), for additional reproductive, tumorigenic, and

toxicity data.

SECTION III. PHYSICAL DATA

+—1

Appearance & Odor: Solid, various shapes, odorless, red/brown-colored metal or powder.
Copper is ductile, tough, and easily worked. It is very resistant
to corrosion, but readily attacked by elkalles.

Boiling point: 4703°F (2595°C) Melting point: 1881°F
Vapor pressure: 1 mm Hg at 29562°F (1883°C)
A (1628°C) Molecular weight: 63.546

Water solubility (%): Insoluble

Densifty/Specific Gravity: 8.94

SECTIOM IV. FIRE AND EXPLOSION DATA

W}——-#

Flash Point (method): None reported Limits: LEL %: None UEL %: None
reported reported
NFPA Fire Hazard Symbol Codes: Flammability: @ Health: 2 Reactivity: 9 Special: —-*

Extinguishing Media: Use extinguishing media appropriate to
the surrounding fire since copper does not burn. Finely

Page 2 — FIRE AND EXPLOSION DATA continues on page 3 — Page 2



Material Safety Data Sheet

Genium Publishing Corporation Product: COPPZER
1135 Catalyr Strest, Schenectady, NY 12393
(518) 377-~8854 MSDS No: Genium / 152
From Genium s collection, to be used as reterenc: Revision: A

Date: AuqustT, 1390

[ FIRE AND EXPLOSION OATA continued Trom pages 2 |

—
divided copper burns in air, and in extreme cases ignites Autoignition Temp:
spontanesously. Mone r:2ported

Unusual fire or explosion hazards: Liquid copper explodes on contact with water. High
concentrations of Tine copper particles in the alr
may present an explosion nazard.

-

Special fire-fighting procedures: Since Tire may produce toxic fumes, wear a

self-contained breathning apparatus (SCBA) with a full facepiece operated in the

pressure—-demand or positive-pressure mode and e fully encapsulating suit.

* Genium determinad these hazard wvalues bzcause the NFPA& Guidebook did not.
‘1"’

SECTION V. REACTIVITY DATA

|

Chemical iIncompatibilities: Copper reacts violently with ammonium nitrate, bromates,
iodates, chlorates, ethylene oxide, hydrazoic acid, potassium oxide, dimetChyl
sulfoxide + trichloroacetic acid, hydrogen peroxide, sodium peroxide, sodium azide,
sulfuric acid, hydrogen sulfide + air, and lead azide. A potentially explocsive
reaction occurs with actylenic compounds. Copper ignifes on contact with chlorine,
fluorine [above 258°F (121°C)], chlorine trigguoride, and hydrazinium nitrate (abovse
158°F (70°C)]. It is also incompatible with 1-bromo-2-propyne; and incandescent
reaction occurs with potassium dioxide.

Conditions to avoid: Avoid prolongad exposure to air and moisture. On exposure o
moist air, copper slowly converts to the carbonate.

Hazardous decomposition Products: Thermal oxidative decomposition of copper can
produce metallic oxides (copper fumes)

Stability/Polymerization: Copper is stable at room temperature in closed containers
under normal ctorage and handginq conditions. However on long standing, a white,
wrhighly explosive peroxide deposit may Torm. Copper's vapors are uninhibited and may

form polymers in vents and flame arresters.

SECTION VI. HZALTH HAZARD INFORMATION ) !

4~

Summary of risks: Copper is a necessary human nutrient, excessive intakes levels of
which The kidneys normally eliminate. In individuals with kidney disease or, rarely,
Wilson's disease (abnormal retention and storage of copper in t%e body that damages
the liver, kidneys, brain, blood, bones, and endocrine glands), copper levels may
accumulate. Significant industrial exposure to copper occurs mainly though Inhalation
of fumes during welding, smelting, or refining operations: or through exposure to
copper dusts and mists during mining, extracting, refining, or manuTacturing
processes. Copper particles may irritate, discolor, and damage eyes. Exposure to
copper salts in many applications is potentially toxic. Copper dusts, fumes, and
salts may irritate the upper respiratory tract. Long-term exposure may irritate the
skin and discolor the skin or hair.

Page 3 — HEALTH HAZARD INFORMATION continues on page 4 —— Page 3



Materizl Safety Date Sheet

Ganium Publishing Corporation Product: CJPPER
1145 Catalyn-STreel, -Schenectady, NY 12343
(518) 377-8R54 MSDS No: Senium / 162

Revision: A
Date: &ugust, 1999

(1))
-+
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From Genlum's collection, to bes used as r

HEALTH HAZARD INFORMATION continued from page 3

Medical conditions which may be aggravated by contact: Individuals with imparied
pulmonary or renal function
should avoid exposure.

Target organs: Rzspiratory system, skin, eyes, liver, kidneys.
Primary entry route(s): Inhalation, ingestion.

Acute effects: Inhalation of copper fumes may qive rise to metal fume fever (afTter an
incubation period of about 5 hr?, an allergic reaction with Tlu-like symp toms—high
temperature, metallic taste, nausea, coughing, general weakness, muscle aches, and
exhaustion. These symptoms usually disappear within 24 hr. Direct contact with copper

wpcduses skin and (less ofren) eye irritation, and itching of the linings of the nose,
mouth, and respiratory tract. Exposure to copper dust may cause a greenish-black skin

discoloration. Copper ingestion causes nausea, vomiting, abdominal pain, and diarrhea.
ingestion oT large doses may cause stomach anc intestine ulceration, jaundice, and
kidney and liver damage.

Chronic effect(s): Continued exposure to copper may cause mild dermatitis and
degeneration oT the mucous membranes. Repeated or prolonged exposure To copper dusts
and mists can discolor skin and hair and irritate the skin. Repeated inhalation can
cause chronic respiratory disease. Individuals with Wilson's disease (1 1n 200,099
individuels) are more susceptible to chronic copper poisoning. If undetected and
untreated, this progressive condition 1is eventuaﬁly fatal.

First aid:

Eye contact: Gently lift the eyelids and flush immediately and
continuously with® flooding amounts of water until
transported to an emergency medical facility. Consult a
physician immediately.

Skin contact: Quickly remove contaminated clothing. Rinse with
Tlooding amounts of water for at least 15 min. For
reddened or blistered skin, consult a physician. Wash
affected area with socap and water.

Inhala=<ion: Remove exposed person to fresh air and support
breathing with articial respiration.

Ingestion: Never give anything by mouth to an unconscious or
convulsing person. If ingested. have that conscious
person drink 1 to 2 glasses of water, Then Lnduce
vomiting.
Carcinogenicity: The NTP, IARC, and OSHA do not list copper as & carcinogsn.
Experimental sTudies show tumorigenic and teratogenic effects in laboratory animals.

After first aid, get appropriate in-plant, paramedic, or community medical attention
and support.

dhysician's Note: A blood count shows leucocytosis iT an individual has metal fume

Page 4 — HEALTH HAZARD INFORMATION continues on page 5 —— Page 4



Material Safety Data Sheet

Genium Publishing Corporation Product: COPPZR
1145 Calalyn Stre=t, Sch2nectaedy, NY 123983
(518) 377-8854 MSDS No: Ganlum / 152
From Genium's collection, To be used as reference Revision:

A
Date: August, 1999¢

HEALTH HAZARD INFORMATION continued from pagz 4

fever. Consider chellation with penicillamine or BAL (British Anti-lewisite or
dimercaprol} vor chronic intoxication.

b

SECTION WITI. SPILL, LEAX AND DISPOSAL PROCEDURES

Spill / Leak procedures: Notify savety personnel, remove all heat and ignition

sources, and provide adequate ventilation. Avoid creating dusty conditions. Cleanup

personnel should protect against vapor inhalation and skin and eye contact. Cleanup

methods such as vacuuming (with the appropriate filter) or wet mopping minimizes dust

1ispersion. Absorb liquid containing copper with vermiculite, dry sand, or other

nert materlials. Place in appropriate containers for disposal. Follow applicable OSHA
“roqulations (29 CFR 1910.129).

Waste management / Disposal: Contact your supplier or a licensed contractor for
detailed recommendations. Follow applicable Federal,

state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1809, Table Z-1-A)

EPA Oesignations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as & CERCLA Hazardous Substance* (40 CFR 382.4), Reportables Quantity (RQ):
50092 lb (2270 kg) [* per Clean Water Act, 307 (a)]

SARA Extremely Hazardous Substance (42 CFR 355): Not listad

Listed as a SARA Toxic Chemical (40 CFR 372.65)

i SECTION VIII. SPECIAL PROTECTION INFORMATION

Personal protective equipment:

‘ Goggles: Wear protective eyeglasses or chemical safety qoggles, per OSHA eye-

o and face-protection regulations (2% CFR 1910.133}.

Respirator: Seek professional advice prior to respirator selection and use. Follow
OSHA respirator regulationms (29 CFR 1910.134) .and, if necessary. wear
a NIOSH~approved respirator. Some recommendations follow. For copper
dust and mists greater than 50 mg/m3, wear a high-efficiency
particulate respirator, a supplied-air respirator, or an SCBA, all
with a full facepiece.™ Warning! Air-purifving respirators do _not
protect warkers in oxygen—deticlent atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent
prolonged or repeated skin contact. Eye and face Trotection is
required when grinding, welding, cutting, or remelting. Proftect skin
from molten metal and radiant heat when melting scraﬁ. Machine
turnings may also present a laceration hazard. When handling
oil-contaminated copper, wear rubber gloves to prevent skin contact.

Page 5 — SPECIAL PROTECTION INFORMATION continues on page 6 — Page 5
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Material Safety Data Sheet

Genium Publishing Corporation Product: COPPER
1145 Latalyn Street, Scheneciady, NY 12383
(518) 377-8854 MSDS No: Genium / 162
Trom Genium's collection, to bes usad as reference Revision: A

Date: August, 1836

+—+

! SPECIAL PROTECTION INFORMATION continued from page 5

Workplace considerations:

Ventilation: Provide general and local explosion-proof ventilation systems to
maintain airborne concentrations below OSHA PELs and ACGIH TiLVs (Sec.
2). Local exhaust ventilation is preferred since it frevents
contaminant dispersion into the work area by controlling it at its
source. (1e3)

Safety stations:
Make available in the work area emerﬁency eyeuwash stations,
séTety/quick~drench showers, and ~ashing facilities.

Contaminated equipment:

’ Never wear contact lenses in the work area: soft lenses may absorb,
and all lenses concentrate, irritants. Launder contaminated clothing
before wearing. Remove this material from your shoes and equipment.

Never eat, drink, or smoke in work areas. Practice good personal hygiene atter using
this material, especlally before eating, drinking, smoking, using the toilet, or
applying cosmetics.

*For copper dust and mists greater than 2008 mg/m3, wear a supplied-air respirator
equipped either with a full fTacepiece operarted in pressure—demand or
positive—pressure mode or with a hood in continous—-flow mode. For copper fumes over
199 mg/m3, wear either a powered air-purifying respirator with a high-efTiciency
filter, or a supplied-air respirator equipped either with a full facepiece operated
in pressure~demand or positive-pressure mode or with a hood in continuous-flow mode.

E SECTION IX. SPECIAL PRECAUTIONS

Storage segregation: Store copper in tightly closed containers in a cool, dry,
well-ventilated area. Avoid exposure to air and moisture.

'Engineering controls: Aveid dust and fume inhalation and direct contact with skin and
eyes. Use only with adequate ventilation and appropriate personal protective gear.
Institute a respiratory protection program that includes regular training,
maintenance, inspection, and evaluation. Practice good personal hygiene and
housekeeping procedures. Maintain exposures below the PEL/TLV. Monitor copper dust
and mist leve.s in the air.

Other precautions: Provide placement and periodic examinations That emphasize the
skin, eyes, and respiratory system. Prevent exposing individuals
with chronic respiratory disease or Wilson's disease.

Transportation Data (49 CFR 172.1081, .182): Not listed

Data source code(s): 26, 38, 73, B84, 88, 89, 1@, 101, 103, 19, 124, 126, 127, 132,
133, 134, 136, 138, 139, 143, 144

Page 6 — SPECIAL PRECAUTIONS continues on page 7 ~— Page 6
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Material Safety Oata Sheet

Genium Publishing Corporation Product: COPPZR
1145 Catalyn Streef, Schenectady, NY 12323
(518) 377-8854 MSO0S No: Senium / 162
from Genium's collection, to be used as reterence Revision: A
Date: AugustT, 1999

| SPECIAL PRECAUTIONS continued from page 5

+

Prepared/revised by: MJ Allison, BS
Augqust, 1990

Judgements as to the suitability of information hsrein for purchaser’'s purposes are
necessarily purchaser's responsigilgty. Therefore, although reasonable care has been
taken in the preparation of such information, Genium Publishing Corporation extends
no warranties, makes no representations and assumes no responsibility as to the
accuracy or suitability of such information for application to purchaser's intended
purposes or Tor the consequences of its use. _

+

age 7 — End of MSDS 162 — Page 7



Material SafTe Ty Data Sheet
Gzrnium Publishing Corporation Product: LEAD (INDRGANIZ)
1185 Cartalyn StreetT, Schensctacy, NY 12323
{513) 377-8852 . MSDS No: Senium / 713
Trom Zernium's collection, To be uz2d "ags ra2Tarence DaTe: A.jusT, 19492
National Paint | REALTH HAZARD [ 3 - Sericus
ard Coatings + +
Association ; FLAMMASILITY HAZARD | 1 - Slight j
e ——
Hazardous Material | REACTIVITY HAZARD | 3 - Minimal |
Idzntification + +
System [ PERSONAL PROTECTION | SEZE SECTION 8 |
' SECTION I. MATERIAL IDENTIFICATION
Trade/Material Name: LEAD (IMORGANIC)
Description: Exists widely throughout the world in & number of ores. Its main
commerzial source is galena (lead sulphide). Lead minzral is separaet2d Trom crude
wwrores Dy blast-furnace smelting, drossing, or electrolytic refining. lead is used

mostly in menutfacturing storaga batteries. Other uses are in manufacturing tetraethyl
lead and both organic and inorganic lead compounds in ceramics, plasZics, and
2lectronic devices; in producing ammunition, and solder.*

Other Designations: Pb; lead oxide; lead salts, inorganic: metallic lead; plumbum.
CAS: 743%8-92-1

R 2

14

S._

¥ o

Manufacturer: Contach your supplizr or distributor. Consull ths latest Chemicalweek
Buyers' Guide<73) Tor suppliers list.

Cautisns: Inorganic lesad is a potent systemic poison. Organic lead (=.q.,
Tetracstnyl Iead) has savere, but difterent, health effects. Occupational lead

soisoning is due to dust and fumes inhalation. Major affected organ systems are the
nervous, blood, and reproductive systems, and kidneys. Health impairment or disease
may result from a severe acute short- or long—term exposurs.

-’
~ Used to produce cable covering, sheet lead, and other metal product (brass, pipes,
caulking); in metallurgy; in weights and as ballast; a chemical intermediate for lead
alkyls and pigments; a construction makerial for fank linings, piping, and equipment
used to handl2 corrosive gases and liguids used to manufacture sulfuric acid, 3
petroleum refining, halogenation, sulfonation, extraction, and condensation; and tTor
x—ray and atomic radiation protection.

Page 1 — MSDS 713 continues on page 2 —— Page 1
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Mmaterial Safety Data Sheet

Genium Pudblishing forporation ProductT: LIAD {INJRGANIT)
1133 Catalyn_Street, 5ch2nactaedy, MY 12393
) (51i8) 377~335: MSCS No: Genium / 713
From Ge2mium's coliection, To be used as revarance Date: Augusz, 1990

! SECTION III. PHYSICAL DATA

Appearance & Cdor: 3luish-white, silvery, gray, very soft mztal.

Boiling poi, z: 3164°F (1749°C) Specitic gravity (H20=1): 11.34
Vapor pressure: 1.77 mm Hg at 1832°F Melting pointT: 521.39F
(19299°C) (327.49C)
Water solubility (%): Relatively insoluble Molecular weight: 297.20

in hot or cold water~®

Visgcosity: 3.7 cp at 621.3° (327.4°C)

* Lead dissolwes more easily at a low pH.

- —_———
| SECTION IV. FIRE ANMC EXPLOSION DATA
Flash Point (method): Non2 reported Limits: LEL %: MHone UEL %: None
raported reported
NFPA Fire Hazard Symbol Codes: Flammability: 1 Health: 3  Reactivity: © Special: —*
Extinguishing Media: Use dry chemical, carbon dioxide, water Autoignition Temp:

spray, or foam fo extinguish Tire. None reported

Unusual fire or explosion hazards: Flammable and moderately explosive in the form of
dust when 2xposad tTo hszat or Tlame.

Special fire-fighting procedures: Isolate hazard area and deny entry. Since fire may
produce toxic fumes, wesar a szlf-contained breathing apparatus (SCBA) with a full
Tacepiece operatad in the pressure-demand or positive-pressure mode and Tull
protective equipment. Be aware of runoff from fire control methods. Do not release to
sewers or waterways.

* Genium determined thase hazard values because the NFPA Guidebook did not.

}

SECTION V. REACTIVITY DATA

+-—1
+

Chemical incompatibilities: tMixtures of hydrogen peroxlide + Trioxane explode on
contact with lead. Lead is incompatible with sodium azide, zirconium, disodium
acetylide, and oxidants. A vioclent reaction on ignition may occur with concentrated
hydrogen psroxide, chlorine trifluoride, sodium acetylidsz, (with powdered lead),
ammonium nitrate (below 200°C with powdered lead). Lead is attacked by pure water and
weak organic acids in the presence of oxygen. Lead is resistant To tap water,
hydrotluoric acid, brine, and solvents.

Conditions to avoid: Rubbar gloves containing lead may ignite in nitric acid.
Hazardous decomposition Products: Thermal oxidative decomposition of lead can produce
highly toxic fumes of lead.

Page 3 — REACTIVITY DATA continues on page 4 -—- Page 3



Material SaTety Data Sheet

Genium Pudblishing Corporation Produc?T: .TAD (INJRGANIZ)
11265 Calaiyn SIreet, Schernectady, NY 12323
) (5318) 277-3&54 MSO0S No: Saniuvm [/ 713
From Genlum's collection, to be usad as refTerencs Date: AugustT, 1393

f REACTIVITY DATA continusd Trom page 3
rization: Lezad is stable at room temperature in clos2d containars
rage and haendling condifticons. II Tarnishes o0 exgosure To alir.
rization cannot occur.

+ —_—

i SECTIOM VI. HEALTH HAZARD IMFORMATION [

Summary of rieks: le2ad is & potent, systemic poison that affects a variety of organ
systems, lacluding The nervous system, kidneys, reproductive system, blood Tormation,
and gastrointestinal (GI) system. The most important way lead enters the body 1is
through inhalation, but it can also be ingested when l2ad dust or unwashed hands
contaminate food, drink, or cigarettes. Mich of ingestad lead passes rthrough feces
~iThout absorption into the body. Adults may absord only S to 15% of ingested lead;

w¥chilidren may absorb a much larger Traction. Once in the body, lead enters the
bloodstream and circulates to various orjans. Lead concentrates and remains in bone
for many years. The amount of lead the body stores increases as exposure continues,
with possibly cumulative effects. Depending on the dose zntering the body, lead can
be deadly within several days or affect health after many years. Very high doses can
cause brain damage (=ncephalopathy).

Medical conditions which may be aggravated by contact: Lead may aggravate narvous
sgstem disorders {(e.g., epilepsy. neuropathies), kidney diseases, high blood pressure
(hypertension}, infertility, and anemia. Lead—induced anemia and its ef7zcU on blood
pressure can aggravate cardiovascular disease.

TargetT organs: Blood, central and peripheral nervous systems, xidneys, and
gastrointestinal (GI) tract.

Primary entry route(s): Inhalation, ingestion.

Acute effects: an acute, short-term dose of lead could cause acute encephalopathy
with seizures, coma, and, rarely, death. R2versible kidney damage can
occur Trom acute exposure, as well as anemia.

Chronic effect(s): Symptoms of chronic long~term overexposur2 include appetite loss,

W’ nausea, metallic taste in the mouth, lead Iime on gingival (gum) tissue, constipation,
anxiety, anamia, pallor of the Tace and the eye grounds, axcessive tiredness,
weaknass, insomnia, headache, nervous irritabilitg, fine tremors, numbness, muscle
end jolint pain, and colic accompanied by severe abdominal pain. Paralysis of the
wrist's and, less often, the ankle's extensor muscles may occur after years o7
increased lead absorption. Kidney disease may also resulT Trom chronic owverexposure,
but few, 17T any, symptoms appear until severe Kidney damage has occurred. o
Reproductive damage is characterized by decreased sex drive, impotence, and shterility
in men; and decreased Tertility, abnormal menstrual cycles, and miscarriages in womszn.
Unborn children may suffer neurologic damage or developmental problems due to
excessive lead exposure in pregnanf women. Lead poisoning's ceverest result is
encephalopathﬁ manifested by severe headache, convulsions, coma, delirium, and
possibly death.

Page 4 —— HEALTH HAZARD INFORMATION continues on page 5 -— Page 4
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Material SaTety Data Sheet

Genium Publisning Corporation Product: LZIAD [INJRGANIT)
1145 Catalyn Stre=7, Sgnenectady, NY 12303
(518) 377-3354 i MSOS No: Go2nium [/ 713
From Genlum's collectTion, Yo be used as reterence Date: AugusT, 1530

w
D
>

HEALTH HATARD INFORMATION continusd Trom 2ag

First aid:

Eye contact: Gently lift the eyeslids and flush immadiately and
continuously with flooding amounts of watzr until
Transported to an emergency medical Tacility. Consul?t a
physician immediately.

Skin contact: Quicklv remove contaminated clothing. Rinss with
Tlooding amounts of water for at least 15 min. Consult
a physiclian L1t any health complaints deswvelop.

Inhalation: Ramove exposed person to frech air and subpport
breathing as nseded. Consult a physician.

Ingestion: N2ver give anything by mouth to an unconscious or
convulsing person. If large amounts of lead were
ingested, induce vomiting wi*h Ipecac syrup. Consult a
ohysician immediately.

Carcinogenicity: although the NTP and OSHA do not list lead as a carcinogen, IARC
lists it as probably carcinogenic To humans, but having (usually) no human evidence.
However, the literaTure reports instances oT lead-induced neoplasms, both benign and
malignant, of the kidney and other organs in laboratory rodents. Excessive exposur=2
to lead has resulted in neurologic disorders in infants. Experimental studies show
lead has rezproductive and teratogsnic effects in laboratory animals. Human male and
Temale reproductive effects are also documented.

Physician's Note: For diagnosis, obtain blood pressure, blood lead level (PbB),

zinc protoporphyrin (ZPP), complete blood count for microcytic anemia and basophilic
stippling, urinalysis, and blood urea nitrogan (BUN) of crezatinine. Examine
paripheral motor neuropathy, pallor, and gingiwval lead line. Use Ca-E0TA ©o treat
poison, but never chelate prophylactically. Consulf an occupational physician or
Toxicologist.

| SECTION WII. SPILL, LEAK AND DISPOSAL PROCEZOURES

Spill / Leak procedures: Notify satety personnel and evacuate all unnecessary
personal immadiately. Cleanup personnel should protect against inhalation of dusts or
fume and contact wiTh skin or eyes. Avolid creating dusty conditions. UWater sprays may
be used in large quantities To prevent the Tormation of dust. Cl=zanup methods such as
wvacuuming (with an aporopriate Tilter) or wet mopping minimizes dust dispersion.
Scoop the spilled material into closed containers Tor disposal or reclamation. Follow
applicable O03HA regulations (29 CFR 1919.12%)

Waste management / Disposal: Contact your supplier or a licensed contractor Tor

detailed recommendations. Follow applicable Federal,
state, and local regulations.

0SHA Designations
Listed acs an Air Contaminant (29 CFR 1910.1009, Table Z-1-A)

£PA Designations

Page 5 — SPILL, LEAK AND DISPOSAL PROCEDURES continues on page 6 —— Page 5



Material Safety Data Sheet

Senium Publishing Corporation Product: LEAD (INDRZANIZ)
1123 ZaZalyn Street, Schenactagy, MY 12322
(518) 377-8554 ] MSDS No: Senium [ 713

From Ga2nlum's ccllection, To be used as raTeren:: Datle: AugustT, 1539
i SPILL, LEAK ANDS DISPCSAL PROCEIDURES continuesd Trom page S )
Listed as a RCRA Hazardous laste (4@ CFR 251.23, Appendix II--EP Toxicity Tastk
Proceduras;
Lizted as & CERCLA Hazardous Substance™ (48 CFR 302.4), Reportable Quantity (RQ): 1
Ib (9.4852 kg) ™ per Clean Warter Act, Sec. 367(a)]
SARA Extremely Hazardous Substance (49 CFR 355): Not listed
Listed as a SARS Toxic Chemical (49 CFR 372.65)
i SECTION VIII. SPECIAL PROTECTION IMNFORMATION
—

Personal protective equipment:

b T4

Goggles:

Respirator:

Other:

Wear protective eyzglasses or chemizal safety gogglas, per 0SHA eye-
and Tace-protection regulations (29 CFR 19192.133).

S2ek professional advice prior fo respirator selection and usz.
JSHA respirator requlations (29 CFR 1919.134) and, iT necessary, w2ar
a NIDSH-approwved respirator. For emergency or nonroutine cperations
(cleaning spills, reactor wvessels, or storage tanks), wzar an SCEA.
Warning! Air-purifying resnirators do not protect workers in
oxygan—-daficient almosphzres.

o
{

Aear imperwvious gloves, boote, aprons, and gauntlats to prevent skin
contact. Protective clothing made of man-made fibers and lacking
turn-ups, pleats, or pockefs rztain less dust from lead.

Workplace considzsrations:

-

MNevar =2af, drink, or smoke in work areas. Practice good personal hygiene affer using

Ventilation:

Provide general and local explosion-proof ventilation systems To
maintain airborne concentrationz below the OSHA PEls (Sec. 2). Local
exhaust wventilartion is preferred since If prevenfts contaminant
?%gg?rsion into the work area by controlling 1% at its source.

Safety staticns:

Contaminated

Make available in the work area emergency eyeuwash staticns,
safety/quick-drench showers, and washing facilirties.

equipment:
Never wear contact lenses in e work area: soft lens2s may absorb,
and all lenses concentrate, irritants. Launder contaminated clothing
before wearing. Remove this material from your shoes and equipment.

th
rr

this meterial, especially before eating, drinking, smoking, using the toilet, or
applying cosmatics.

Pa

g2 6 —

MSDS 713 continues on page 7
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Material Satety Data Sheet

Genium Publiering Corporation ProductT: LEAD (INJRGANIC)
1143 Catalyn.3Treet, _Schenzcrtady. NY 123933
{518) 377-38854 mSDS No: Gznium [/ 713
=rom Genium's collection, To b2 used as refersnce Date: Auqust, 1339

i SECTION IX. SPECIAL PRECAUTIONS

Storage segregaticn: Store in tightly closed containers in & cool, dry, )
well-ventilated area away from all incompatible materials,
direct sunlight, and heeT and ignition sources.

Engineering controls: Educate worker about le2ad's hazards. Follow and inform
employees of the lead standard (29 CFR 1910.1225). Avoid inhalation of lead dust and
Tumes and ingestion of lead. Use only with appropriate personal protective gear and
adequate ventilation. Institute a respiratory protection program that includes
requler Training, maintenarce, inspection, and evaluation. Avold creating dusty
conditicns. Szgregate and launder contaminated clothing. Take precautions To protect
laundry personnel. Practice good personal hygiene and housekeeping procedures. For a
variety o7 reasons, the lead conczntration 1n wo-kroom air may nol correlate with the
blood l2ad lewels in individuals.

Wther precautions: Provide preplacement and pesriodic medical examinatione emphasizing
blood, narvous system, gastrointestinal tract, and kidneys, including complete blooc
count and urinalysis. Receive a complete history including pregvious surgeries and
hWospitalization, allergies, smoking history, alcohol consumption, propristary drug
intake, and occupational and nonoccupational lead exposure. Maintain rscords for
medical survelilance, airborns axposure monitoring, employe2 complaints, and
physiclan's writlen opinions Tor 40 years or duration of employment plus 29 years.
measuremsnt oT blood lead leval (PbB) and zinc protoporphyrin (ZPP) are useful
indicators oT your body's lead absorption lavel. MainTtain worker PbBs at or below 4@
2g/182 ¢ of whole blood.

Transportation Data (4SS CFR 172.192)

IMD Shipping Name Lead compounds, soluble, n.o.s.

IMO Hazard Class: 6.1

ID No.: UN2291

IMO Label: St. Andrews Cross (X, Stow away from foodstuffs)
IMDG Packagling Group: III

*~ To minimize adverse reproductive health =ffects To parents and developing fetus,
maintain The PbBs oT workers intending to have children bzlow 30 pg/100 g. Slevated
PbBs increase your risk of disecase, and the longer you have eslevated PbB8s, the

""greater your chance of substantial permanent damage.

72, 84, B85, 8%, 89, 94, 1@@, 1@1, 103, 109, 124, 125,

Data source code(s): 2 ,
1 33, 134, 136, 138, 139, 142, 143

Prepared/revicsed by: M3 Allison, B85

August, 199¢

Judgements as to the suitability of information herein for purchaser's purposes are
necessarily purchaser's responsigility. Therefore, although reasonable care has been
taken in tKe preparation of such inTormation, Genium’'Publisning Corporation extends
no warranties, makes no representations and assumes no responsioility as to the
accuracy or suitability of such information Tor application to purchaser's intended
nurposes or tor the consequences of its use.

Page 7 ~— . End of MSDS 713 —— Page 7



Material Safety Data SheetT

Genium Publishing Corporation Product: MERCURY
1125 Cazalyn Strs2f, Schanectady. MY 12363
(318) 377-8854% MSDS No: Genium / 25
From Ganium's collection, To be used as reference Revision:
Date: Augu=sCT, 2988
National Paint | HEALTH HAZARD 3 - Serious

l
and Coatings T

Association FLAMMASILITY HaZARD 3 — Minimal

Hazardous Material REACTIVITY HAZARD | 9 - Minimal
iczntification
Systam | PERSOMAL PROTECTION | SEE SICTIOHN &

—

——
| SECTION I. MATERIAL IDENTIFICATION

‘—

Trade/Material Name: MERCURY

Description: Used in barometers, thermometers, hydrometers, pyrometers; ln mercury

arc lamps procducing ultraviolet rays; in switches and fluorescent lamps: as a
W¥catalyst in oxidations of organic compounds; in alloys; in explosives; and for

extracting gold and silver from ore.

Other Designations: Colloidal Mercury; Metallic Mercury; Quicksilwver; Hg: Hydrargyrum

CAS: 7438-97-¢

RO
Or h

Comments: Inorganic and organic mercury compounds are highly toxic, as is pure
mercury.

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the
Chemicalweek fuvars' Guide (Genium ret. 73) for a list o7 suppliers.

| SECTION II. INGREDIEMNTS AND HAZARDS

-+

W’ 1ngredient Name: CAS Number: Percent: Exposure Limits:
Mercury 78439-97-6 Ca 109 QOSHA PEL
Ceiling: 1 mg per 18
m3
ACGIH TLV (Skin™),
1987-88

TLV-TWA: 0.5 mg/m3
as Hg (Mercury Vapor)
Toxicity Data™*
Rabbit, Inhalation,
LCLo: 29 mg/m3

(3¢ FHrs)

* Mercury can be absorbed Through intact skin, which contributes to overall exposure.

Page 1 — INGREDIENTS AND HAZARDS continues on page 2 —— Page 1
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SECTION III. PHYSICAL DATA

Appearance & QOdor: A silver, heavy liquid; odorless. Danger: Mercury

warning properties.

Boiling point:
Vapor pressure:

\ 14

Water solubility (%):

573°F (357°C)
0.9018 Torr at 77°F
(25°C)

Insoluble

Specific gravity (H20=1):

Melting point:

Molecular weight:

vapor has no

13.546 at

68°F (20°C)
~37.93°F
(~38.85°C)

201 Grams/Mole

!

SECTION IV.

FIRE AND EXPLOSION DATA

Flash Point (method):

NFPA Fire Hazard Symbol Codes:

Extinguishing Media: * Mercury does not burn. Use
extinquishing agents that will put out
the surrounding fire.

Limits:

Flammability: © Health: 3

LEL %: *

Reactivity:

UEL %: ~

P

Special:

Autoignition Temp:

Unusual Tire or explosion hazards: When exposed to the high temperatures Tthat occur
during a fire, mercury can vaporize to form

extremely toxic Tumes.

Special fire-Tighting procedures: Wear a sel¥-contained breathing apparatus
with a full facepiece operatad in the

** Values detarmined by Genium.

(SCBA)

pressure—demand or positive-pressure mode.

Not found in NFPA Guidebook.

1
|
+

SECTION V.

REACTIVITY

DATA

+—+

Material ;
handling conditions.
Chemical
ammonia,
carblde,

Page 2 —

REACTIVITY DATA continues on page 3

is stable in closed containers at room temperature under normal storage and
Hazardous polymerization cannot occur

incompatibilities: Hazardous reactions involving mercury and acetylene,
boron phosphodiiocdide, chlorine. chlorine dioxide, methyl azide,
nitric acld, oleum, and sulfuric aclid are reported (Genium ref. 84).

sodium

— Page 2



Mmaterial Safety Data Sheet

Genium Publishing Corporation Product: MERCURY
1145 Catalyn Strzet, Schnenectady, MY 1233
(518) 377-8854 MSDS No: Gzrnium [/ 25
From Genium's collection, Lo be used as retfezrence Revision: C

Date: August, 1983

( REACTIVITY DATA continuad Trom page 2 !

Conditions to avoid: Do not expose mercury %u incompatible chemicals.

Hazardous decomposition Products: Extremely toxic mercury matal Tumes arz likely To
be producsd during Tire

s,

SECTION VI. HEALTH HAZARD INFORMATION

+—+

This product is not considered a carcinogen by the NTP., IARC, or OSHA.

Summary of risks: Mercury is very toxic due to its liquid and fat solubility, lack of
charge, and membrane permeability. It is a slowly cumulative poison that concentrates

wrin Tth2 brain, kidneys, and liver. It is very hazardous when spilled or heated.
Mercury and its vapor are rapidly absorbed oy the membranes lining the respiratory
Tract, the gastrointestinal (GI) tract, and Che skin. Mercury is a feratogen (causes
physical deTects in embryos).

Medical conditions which may be aggravated by contact: Preexisting problems of the
target organs can bes worsened. Provide preplacement and periodic medical exams
emphasizing the target organs.

Target organs: Skin, eyes, respiratory system., central nervous system (CNS), Kidneys.
Primary entry route(s): Skin absorption/zontact, inhalation.

Acute effects: Erosion of the respiratory/GI tracts, nausaa, vomiting, bloody
diarrhea, shock, headache, metallic taste. Inhalation of high concentrations for
short periods can cause pneumonitis, chest pain, dyspnea, coughing, stoma%titis,
gingivitis, and salivation.

Chronic effect(s): Tremors, emotional problems, loss of concentration, depression,
drowsinecs, fatique, insomnia, weakness, loss of memory, kidney problems, eye lesions,
vision disturbances, sore mouth and throat, problems with The sense of taste or smell,
noseblz2eds, nasal inflammation, loss of weignt or appetite, poor hand-eys

was CoOrdination, awkuwardness, and unsteadiness as well as dermatitis.

First aid:

Eye contact: Immediately flush eyes, including under thz eyelids,
gently but thoroughly with plenty oT running water 7or
at least 15 minutes.

Skin contact: Immediately wash the affected area with soap and water
because oT the increased exposure from skin absorption.

Inhalation: Remove the exposed person to fresh air; restore andj/or
support his or her greathing as needed. Have medica
personnel adminisTer oxygen To treat the chemical
pneumonitis that may develop.

Page 3 — HEALTH HAZARD INFORMATION continues on page A4 -— Page 3



Material Safety Data Shzet

Genium Publisnhing Corporation Product: MIRIURY
185 Cartalyn Streef, Schenectady, NY 12323
(5:18) 377-3852 3 MSOS No: Ga2nium / 25
“rom Genium's collection, to b2 used as reTe-2nce Revision: C
Date: August, 1338

! HEALTH HAZARD INFORMATION continued Trom page 3

—

Ingestion: Never giwve anything by mouth to someona who is
.conscious or convulsing. Note To physician: IT
indicated by degree of ingestion, saline catharrtics and
cahrcoal should be used. Chelation tharapy with
d-pencillamine may also be indicated.

GZT MEDICAL HELP (IW PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Sez2k prompt
medical assisiance for Turther treatment, observation, and supporf atter Tirst aid.
Treatmant of chronic mercury noisoning requireec expert medical care. At the first
signs, immediately remove the exposed person Trom Turther exposurs and have him or
her examined and Treated by a physician trained in occupational mercury poisoning.
- | SECTION VII. SPILL, LEAKX ANO 0ISPOSAL PROCEDURES f

+
Spill / Leak procedures: Motify safaty personnel, restrict access to the spill area
to necassary perconnel, and provide adeguate ventilation. Clean up spills promptly.

o

Specialized equipment and/or techniques may be required to sately .deal with large
mercury spille: if large quantities of mercury are used in the workplace, detailed,
prior spill-managemznt planning is recommended. Collect spilled mercury b{ using &
suction pump and an asplrator boTtle with a long capillary tube. For fina2ly divided
mercury in inaccessible cracks, corners, etc., Treatmeny with calcium polysul7ide and
excess sulfur is recommandad to convart the mercury globules into mercury sulfide. .
Vacuum cleaners may bz used if they are equipped wirth specially designed
mercury~absorbent exhaust filters. Collest th2 mercury into tightly szaled containers
for later disposal or reclamation. Cleanup personnel must use The recommended
personal protective =squipment (see sect. §).

Waste management / Disposal: Concider reclamation, recyclying, or destruction rather
than disposal in a landfill. Do not pour marcury down a drain. Mercury is very
harmful to the environment. Contact your supplier or a licensed contractor Tor
detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations
Alr Contaminant (29 CFR 1910.1000 Subpart 2)

EPA DOesignations (40 CFR 3@2.4)

RCRA Hazardous Waste No. U151

CERCLA Hazardous Substance, Reportable Quantity: 1 lb (©.454 kg)™*
* Per the Clean Water Act, Section 407 (a); Clean Air Act, Section 112; and Resource
Conservation and Recowvery Act, Section 3091

Page 4 — MSDS 26 continues on page 5 —— Page 4



material Satety Data Shest

Ge2nium Publisning Corporation Product: MZRCURY

12235 Catalyn SutreeT, 3Schensctady. NY 12323 )
. (518) 377-8385¢ ) MSDS No: Genium / 28
from Genium's collection, To be used as reterencs Revision: C
Date: August, 1987
! SEZTION VIII. SPECIAL PROTECTIOMN IMNFORMATION
Personal protzctive equipment:
Goggles: Always wear protective eyszglasszs or chemical safelty goggles. Where
splashing of mercury may occur, wear a 7ull faceshizld or splash guard.
Follow 05HA eyz- and Tace-protection requlations (29 CFR 1912.133).
Respirator: Wzar a NIOSH-approved respirator per the MIOSH Pocket Guide to
Chemical Hazards (Gznium ref: 88) Tor the maximum—us2 concantrations
and/or The exposurs limits cited in section 2. Follow OSHA respirator
regulations (2% CFR 1910.134).
Other: Wear impervious gloves, boots, aprons, gauntlets, etc., To prevent any

contact with mercury and the skin.

wr

Workplace consideratizns:

Ventilation: Install and operate general and local ventilation systems powerful
enough To continuously maintain airbornz lavels of mercury belouw the
OSHA PEL standard cited 1n section 2.

Safety stations: )
Make emergancy eyewash stations, washing
saTety/quick-drench showers available in

facilities, and

work areas.

Contaminated equipment: i o
Contact lanse2s pose & special hazard; soTC lenses may absorb irritants
and all lenses concentrate them. Do noft wear contact lenses in any

. Ang——— - £ -
work area. Remove contaminated clothing and launder it betore wearing
it again; clean mercury from shoes and equipment. Separate work and
street clothes; sTtore work clothes in speclial lockers and always

shower before changing to street clothes.

7 -

good personal hygiene; always wash thoroughly after using this material.

T off of your clothing and equipment. Avoid transterring it from your hands to
mouth while eating, drinking, or smoking. 0o npot eat, drink, or smoke in any
area. _

SPECIAL PRECAUTIONS |

—————

SECTION IX.

Store mercury in a cool, dry, well-ventilated area in tightly
closzd unbreakable polyethylene containers. Protect these
containers from physical damage.

Storage seqgregation:

Special handling / storage: Construct storage areas To have smooth, hard, nonporous
floors with no cracks or spaces so that spilled mercury
globules do not form in inaccessible areas.

Mercury 2vaporates slouwly, but If it is spilled it can form many tiny globules that
evaporate much faster than a single pool of it will. In an unventilated area,
significant concentration of mercury vapor can develop from this enhanced evaporation

Page 5 — SPECIAL PRECAUTIONS continues on page 6 —- Page S



Material Safety Data Sheet

Genium Publishing Corporation ProductT: MIRTURY
1145 Catalyn Streetf, Schensctady, NY 12303
(%18) 377-8854 MSDS No: Genmium [/ 25
from Genium's colleactinon, to be used as reverense Revision: ©

Date: august, 1983

e

SPECIAL PRECAUTIONS continued from page S |

-

e¥vect. This poisonous vapor is particularly hazardous i¥ breathsd over a long period
of time, so spills or releases of mercury requirz very meticulous cleaning procedures.

Transportation Oata (49 CFR 1
00T 3Shipping Mame: Mercury, Me
00T Label: Nore

IMO Latel: Corrosiwve

IMQ0 Class: §©

007 Class: ORK-B UN Reclister: NAZE03
Data source code(s): 1, 2, &, 26, 38, §4-34, 109.

A T4
Prepared/revised by: G2nium Publishing Corporation

August, 1988

of information herein for purchaser's purposes are
lity. Therefore, although reasonable care has been
taken in the preparation of such information, Genium Publishing Corporation extends
no warranties, makes no representations and assumes no responsibility as to the
accuracy or suitability of such information for application To purchaser's intended
purposes or fTor the consequances of its use.

Judgements as to the suitabilitg‘
necessarily purchaeser's responsibl

—

Page 6 —— End of MSDS 26 —— Page 6
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Mater L a L Safe Ty Cata Shee=1T

Genium Publishing Corporation Product: ZINC METAL/POWDER
1as Cartalyn Streez, 3chenaciady, Ny 12323
. (51%) 377~-8352 . MSSS MNo: S2nium [ 73
Srom Genium's collsctiosn, %o be uszd as rzTzr2ncse Revision: &

Data: Nowamda2r, 1883

HEIALTH HAZARD | 9 - Mirimal |

FLAMMASILITY HAZARC !

-_— -

REACTIVITT YAZARD !

PERSOMAL PROTECTIONM

+

-~ —_——

! SECTION I. MATERIAL IOENTIFICATION

o ————— —_—

Trade/Material Name: ZINC METAL/POLIDER

Jescription: A m27I3llizc elament extracted from orzs which are first roasted to form

¥zinc oxide and then: 1) the zinc oxide is leached Trom the roastad material with
sulTuric acid to Torm 2 zinc sulfate solution which is elescfrolyzed in cells ©a
deposit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retor:is
Idl’rlllLﬂg wvessels) ©to yield distilled and condensed z;nv. Used as ingredienT in
alloys such a¢ brass, bronze, and dis-casting alloys.~

Other Designazions: Blus powder; speslter; granular zinc; jasad; merrillite; pasco; ZIn.

CAS: 7440-55-5

R -1
I-1
5 -1
K-1

ManuTacturer: Contact your quop‘zo" or distribucz —. Consult tThe latest Chemicaiwesk
Buyers' Guide (Genium ref. 73) for a suppliers LI

* Also used as ingredient in galvanizing shezt iron; for =2lectrical apparatus,
especially castings, building marterials, dry cell oartorles, automotive equipmznt
household utensils, railroad car anlnq as a fungicide; in nutrition (osbsnLVal

- growrth element); 23 reagant LH ana ,-L”al chemistry; 1In bloa”nlng bone glue
manuTacturing sodium hydrosul fite, and insulin zinc salts.

[ SECTION II. INGREQIENTS AMD HAZARDS

Ingredient Neme: CAS Number: Percent: Exposure Limits:

Zinc matal/powder 7439-556-6 ca 99 OSH& PEL
None establishesd™
ACGIH TLY, 1989-90
None establish=zd~
NIOS3H REL, 1637
None established™

Page 1 —— INGREDIENTS AND HAZARDS continues on page 2 ~— Page 1
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Material Safety Data Sheet

Produc<T: ZINI “ITAL/PluLDIR
12383
HSDS No: Ger-ium T3
referen:s Revision: A
Date: Movambar, 1383
—
| INGREDIENTS AND HAZARDS continued Trom pages 1
e
ToxiciTy Dﬁ’=‘*
Hur=an, 1 haletion,
TCLo: 124
mg/m3/39 min,
cUlmonary system
2 ¥ T2Ccts.
Y The currant OSHA standard and ACGIH (1939-1999) TWA for zinc oxide (Zn0) fumes 1s S
mg/m3. The ACGIH TWf Tor zinc oxide dust iz 19 mg/m- providing that total contains
no asbestos and is {1% crystalline silica. MNIOSH has recommendad e 19-hr TW4 o7 5
ma/m* and & ceiling lzvel oF 15 mg/m3 (15-min sample) for zinc oxide fumz. The
Tiw=TuWe l2vel was s20 to pravent meral Tume fever.

W See NIOIH, RTECT (258500003), for additional date with references To irritative
e7fferts
—— -+
; SECTIOM III. PHYSICAL DATA
—

1y

Appearance & Odor: 3luish-white lustrous metal, also finely dividesd Form

Boiling point: 9@7°F (1563°C) Specific gravity (Hz20=1): 7.13 at 77°F
Vapor pressure: 1 mm Hg at 908°fF (25°C)™ ~
(ag7eCy Melting point: 4199F (737°C)
Water solubility (%): Insoluble
Brinell kardness: 31
GTomic WeightT: 65.37 g/mol
Tndex o7 cxplosibility, Zn Pouder ({D.1 weak, D10 ssvers): 0.1
* Watar's specific gravity is 1 at 399F (4°C)
| SECTION IV. FIRE AND EXPLOSION DATA
e —— —
Flash Point (method): None reported Limits: LEL %: Qust cloud UEL %: Mone
explosion® recorited

NFPA Fire Hazard Symbol Codes: Flammability: 2 Health: 1 Reactivity: 1 Special: —

Extinguishing Media: Use special dry chemical or clean dry Autoignition Temp:
sand. Never use CO0z2. Using e direct streem of wate; e

scatter tne Vire or disperce dust, creating a pofentla{ly

e=plo sive mixturs LT gxpesed Lo heat or Ignition sources. A

water spray may be used to cool Tire-exposed containers and

dispaerse vapors.

Unusual fire or explosion hazards: Flammable hydrogen gas is liberatec by rzaction

Page 2 — FIRE AND EXPLOSION DATA continues on page 3 —— Page 2



Material Satety Data Sheet

corporation Product: ZIINT MZTaAL/2IWD
2na2ccady, NY O 123e3

8854 MSCS No: Z2nium 7 73

be used as referance Ravision: A

Date: Nowvember, 1232

! FIRE ANMD ZXPLNSION DATA continued from page 2 .
——
(sodium, potassium, and caiclum hydrowides}, asids, or even

$ 10 Qust Torm) and is an zwolcsion hazard In 2 confined spacs

lt, vaporize, and burn to Torm Zn0 fumes (Sec. 2)
Special fire-fighting procedures: For major firss, or if large quantities o7 this
material 72 Involved, fire fighters should wear appropriate protective clothing and
resplraiory pr stection. Wear & selTv-containzd treaining apparatus (3734) with a3 Tull
Taceplece operated in the pressure-demand or posit 1v°—.ressure mod=e
¥ 9.5 ozfTE®
“r ClouZ, 12%32F (5&2°C);»** dust layer, 850 ©F (23Q9C);**~ powder, 65¢ ml*=~

o f Ce the oproduct of zinc vapor condensztion., and zinc powder to
The proguct 27 mo c atomization {(Zinc Du-t and Zinc Powder: Their Produstion,
Pronerfias, and A ons, B.C. Ha¥ford, W.E. Fepper, and 1.8. vloyd, 13382).
: Thru 74~4im sleve: & 9.96-J s arm can lgnite a cloud. The ignition
ture in 02 is B9E6>F (4302C). The reaction temperaturz in a nitrogen
atmospnﬂr~ 1g 1112°F (800°C).

Jus T

e
ION V. REACTIVITY DATA

'
)
i

-+

Chemical incompatibilities: Zinc dust is an explosion hazard when reacted with acidgs,
chlorates, 3\ldl"‘ng agents (sulfur and o=ygen), halogenatzd hydrocarbsns, hydrazine
monanitrate, hydroxylamine, amcnium nitrate, barium dioxide, barium nirratz, cadmium,
performic abld manganese Phlorld nitric acid, ethyl acstoascetate and

Tribromonzo oe“r'l alcohol, Tellurilim, carbon disuliide, lead zzide, magnesium and
barium nifrate and barium dioxide selenium, sodium p2roxide, £o t3:91um nitrate, angd
water. In huw=n=. a Toxic etfect r¢>ul"s Trom inhaling 124 mg/m3 of zinc

matal/pawdar Tor S0 min.

rdous decomposition Products: Thermal oxidative decomposition of zinc can produce
toxic Tumes. Above 9999F (537°C) vaporizaed zinc burne in air with a blus—greszn

: 1
lamz %To producz zinc oxide Tumes.

/Polymerization: Zinc is stable at room femperature. Moist zinc dust can
o"hD“ﬁLPa‘ly and ignite spontaneously in 2ir. Hazardeus polymerization cannot

e

Pages 3 — MSDS 73 continues on page 4 — Page 3



Material Safaty Data Shest

Jenium Publ ng Corcoratior Product: ZINT MIT2_,20WCEIR
1148 Czzalyn 3trazt sherectacy, MY 12303
(313 77-2%54 i MSO0S No: 73
From Ge2nlum's collentli O he usec as rezierence Revision: &
Date: ®owvemper, 1238
' SZCTION VI. HIALTH HAZARD SORMATION !
Summary oT riesks: Zinc is relatively nantoxic, 2ut whan combined ui Ther malterials
z a3 ONyg2n Or M . aclds, Thz rezulting <ompounds Can have ettectz. I
: e dily.abeo. o win, gastrolintestinel (GI =racst), or lungs
DT 1norgs S dare patﬁnnlal ceuses of gastroznieric
5, & high-1 tively nontToxic when ingezsted. Zinc is
; zssential on of soludle salts may cause nausea and
sliiggishness, decness. Inhalation of zinc fumes normally
by zinc and 2xtreme heat may cause metnal fume Tever, which is accompaniad
dryness and irritation, coughing, w2aknsss, spnea, and gen2ralized aching
] ally passes withlin 24 hr. Thess S%mptoma usuall/ boqan 3 To 19 hr atter
2vposure and resclve within 24 To 43 hr. Inhzlazion of zinc dust may causs milc
ircitation To the uppesr respiratory Tract. Prolonged skin contact with zinc may cause
* mild, drying dermanitis.
T4
Medical conditions which may be aggravatad by contact: Since metallic zinc
particulartes can ©02 considered a nuisance dust, repeated irnhalation of zinc dust
could lead to respiratory complications.
Target organs: Respiratory system.
Primary entry route(s): Inhalation, ingezstion
Acute effects: Mzizl fume faver is an acute, s2li-limiting condi-lun, withs
recognized ”DmplL::CLOHS, afteretfoc s, or chronic forms. Symptoms app2ar :nvbral
nours ataar 2. Reomoval Trom exposure normally elleviates symptoms with no
"D”ljual or aic efrecrtz. A4 dzgree of tolerance may result from continuead 2uposure
ourt is QU‘”'l/ 1937 afiter & day or Lwo OT nonsxposure.
Chronic effect(s): Zinc and zinc powder have little history of causing chronic
eTfeocts
First aid:
Eye contact: Flush immediately, including undar the =y~lld-. gently
but thoroughly with Tlosding amounts of running water
-y’ for at lzast 15 min.
Skin contact: After rinsing affecrted arez with flooding amounte of
waler, wash LT with soap and walter.
Inhalation: Remowe =xposad nersor To Tresh ailr and support
breathing as nesded.
Ingestion: HMa2var give anything by mouth to an unconscious or
convuleing person. IT ingested, have that conscious
person drink 1 Lo 2 glasses of uaror then induce
repeated wvomiting unTil vomit 1¢ clear. Physician's
Mofe: Calcium disodium edetarte (CaNaz~ED7A) nas been
ussd medically to increase the rate of zinc removal
Trom Th2 bhady; however, this usually results from
chron1P fume exposure or exposure To zinc salts, not to
zinc metal powders.
HEALTH HAZARD INFORMATION continues on page S —— Page 4
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S2nium Punlisaing Corporaticon ProductT: IZINMI mITAL/POWIZR
1123 Cataryn S5T-220, Scnh2ne2cTagdy, MY 123873
{312 377-8354 . MSDS No: Cenium [ 72
From Senium's collectlon, To be us2d as reTerzace Revision: A
Date: Movember, 1382
i HEALTH HAZARD INFORMATION continued from pagse 2 j
Carcinoganicity: Hzither tThe MTP, IARC, rnor OSHA lists zinc as a carcinogen.
S¥Tar Tirst ald, get approoriate in-plant, paramedic, or community madicel aTtizntion
ang support.
- — ——— —
j SZCTION WII. SPILL, LEAX AMND DISPOSAL PROCEDURES :
e
Spill / Leak procedures~ Notify safery personnal of powder spills. E“ﬂinatn e 1 heat
and lgnlLLOH sources. Clezanup po*sonncl should protect aﬂalnst dust innhalat and
eve contach. Use nonaparkxng tonls fTor cleanun. Sween or otherwise place »ha spllled
~izl in an z2pprepriat nressurs-vented, dry-metal conta1n~r {with lid) Tor latsr
1. Avoid cr2ating airborne dust conditions.
Waste management / Disposal: Contact your supplier or a licensed contra
detailed recommendationrs. rollou applicavle
state, and local requlaftion
03HA Cesignations
air Contaminant {23 CFR 191¢.1200 Zubpart Z): Not listad
ZPa Qesignations
RCRE Hazardouz WaszTe (40 CFR 251.332): Not listed )
Lis=es asz & CERCLA Hazardous Substance™ (489 CFR 392.3): Recortable Quantity (RY):
1289 b (452 kg) [3a54 kq) [~ per Clean Water Act, Sec. 237(&)]
3ARS Txfremsly Hazardous Substance (49 CFR 355): Mol listed
Zinz {Tume or dust) 13 listed as SHRA To»Lc Chnemical (49 CFR 372.56%)
i SECTION WIII. SPEZCIAL PROATECTION INFIRMATION ;
Personal protective equipment
- Goggles: Wzar protective eyeqlassezs or chemical s afet y 939 3les, p=2r 0OSHA =zyz-
and facz~protaction regulations (29 CrR 191¢.133) ¢
Respirator: For zinc oxide dust or Tume concentratione up to 53 mg/m¥ and 250
mg/m3, use, respactively, a Yume (high-2fficiency particulate) i
respiretor or an elir- :unpl¢=d or seilfT-contained resnirator with a full
facepisce. Follow OSHA respirator regulations (29 CFR 1919.1334). For
emergency or nonroutine operations (rlsanlng prl1b, rzactor vessels
or sSterage tanks), w2ar an ‘,UH Warning: Air-purifying rzspirators do
not proftect worksrs in owxyg2n-deticient atmospheres.
Other: Wear impervious gloves, bools, aprons, and gauntlets Lo pravent
prolong or repeatad skin contact.
Page 5 — SPECIAL PROTECTION INFORMATION continues on pages 5 —— Page 5
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Storage segregation:
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in a dry
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REAVE:
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2
or

or

strong alkalis.

e with acids,

halogenated hydrocarbons,

Engineering controls: Avolid breathing dust or_fumes. Use qgood housekezping and
cleaning techniques To minimize alrborne particulates and to pravent dust
accumulition. Pr ovide suitable traininmg in personal hyglene and in the cause and
zffact of mztal fume fover. Prevent exposure of workers with respiratory problems or
‘.'gaszroint 257inal disordars.

Trancportation Date (49 CFR 172.122)
IMD Shioping Mame Llnu, powder or dust, nonpyrophoric
IM0 Hazard Class: 4.
IMN Lab2i: Dangerous uhen weat
IM) Shipping *ame: Zinc, powdar or dust, pyrophoric

= M0 Hu-ard Class: 6.2 )
IMD Label: Spontaneously combustible
IMDG Packaging Group: II

R Data source code(s): 2, 4-11, 24, 31, 3%-41, 80, 31, 84, 85, 31, 109
Prepared/revised by: M) Allison, BS

Page 6 —-

SPECIAL PRECAUTIONS continues on page 7
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Material SaTety Data Sheet

A4

Genium Pudl ing Zorzoration ProduztT: ZIMI MZTAL/AIUWCIR
1145 ZTartalyn 3Lr22%, Schanacstady, NY  1I323
(513) 277-3554 i MSDS No: S=2nium [/ 73
T-am Genium's =ollection, ©o be ussd as reTerence Revision: A

Bate: Mov2mb2r, 1933
—— ———
: TPECIAL PRICAUTIONS continueg Trom page S !

Navamsezr, 13329

Judgements as o the ;uitabili*g ot information herein for purchaser's purposes are
nzcessarily purchaser’'s responsil llxty Therefore, although reasonable care has beaﬁ
Genium Pub ishing Corporation extends

taken in the preparation oF such information,
no warranties, makes no representations nd_ assumes  no responsibility as to the

accuracy or bULrab‘lLt, el :uuh informazion Tor application %To purchaeser's intengad
purpos2s Oor Tor The conseguances otF its uss.

Page 7 —— End of MSDS 73 . — Page 7



Material SafTety Data Sheeset

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Catalyn Street, Schenectady, NY 12333
(518) 377-8854 MSOS No: Genium / 296
From Genium's c¢ollection, to be used as reference Date: April, 1950

National Paint HEALTH HAZARD | 3 ~ Serious

and Coatings

— e

o

Association | FLAMMABILITY HAZARD | 2 ~ Moderate |
Hazardous Material | REACTIVITY HAZARD | 2 - Moderat |
Identification + -+ +
System | PERSONAL PROTECTION | SEE SECTION 8 {

f SECTION I. MATERIAL IDENTIFICATION ,

Trade/Material Name: ARSENIC AND COMPOUNDS

"ﬂéscription: Obtained from flue dust of copper and lead smelters as white arsenic
(arsenic trioxide). Reduction with charcoa% and sublimation in an N2 current yields
pure arsenic. Metallic arsenic is used for hardening copper, lead, and alloys; as a
doping agent in germanium and silicon solid-~state products, special solders, and
medicline; and to make gallium arsenide Tor dipoles and other electronic devices.™

Other Designations: arsen; arsenic black; As; gray arsenic; metallic arsenic.
CAS: 7440-38-2

R 1
I 4
S 2
K @

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek
Buvers' Guidet¢”73) for a suppliers list.

* Arsenic compounds are used in manufacturing certain types of glass; in textile

printing, tanning, taxidermy, pharmaceuticals, insecticides and fungicides, pigment

sroduction, and antifouling paints; and to control sludge formation in lubricating
wwils. Arsenic trioxide is the source for 97% of all arsenic products.

[ SECTION II. IMGREDIENTS AND HAZARDS |

Ingredient Name: CAS Number: Percent: Exposure Limits:

Arsenic and soluble coumpounds, as As7449-38-2 OSHA PEL
8-hr TWA: ©.5 mg/m3,
) * 0.91 mg/m3*~
%C@*)' S ACGIM TLV, 1989-90
- TLV-TWA: .2 mg/m3
NIOSH REL, 198?
Ceiling; €.0902 mg/m3

Page 1 — INGREDIENTS AND HAZARDS continues on page 2 —— Page 1



Material Safety Data Sheet

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Catalyn Street, Schenectady, NY 12303
(518) 377-8854 MSDS No: Genium / 296
From Genium's zollection, to be used as reference Date: April, 1992

i INGREDIENTS AND HAZARDS continued from page 1 |

Toxicity Data**~
Man, oral, TDio:
76 mg/kg
administered
intermittently over
a l2~year period
affects the liver
étumors) and blood
hemorrhage)
Man, oral: 7857
mg/kg administered
over 55 years
produces
gastrointestinal (in
the structure or
function of the
esophagus), blood
(hemorrhage), and
skin and appendage
(dermatitis) changes
Rat, oral, TCiLo:
605 pg/kg
adminlstered to a
35—uweek pregnant rat
affects fertility
(pre- and
post-implantation
mortality)

14

*~ 0Organic compounds

=** Inorganic compounds

=»* See NIOSH, RTECS (CGO525000), for additional mutative, reproductive,
‘.Itumorigenic. and toxicity data.

i SECTION III. PHYSICAL DATA

+

Appearance & Odor: A brittle, crystalline, silvery to black metalloid. Odorless.

Boiling point: sublimes at Melting point: 1497°F/Bl4aoC*
T 1134°F/612°C*
Vapor pressure: 1 mm at 702°F/372°C
(sublimes)™
Water solubility (%): Insoluble™~*

Atomic Weight: 74.92
Density: 5.724 at S57°F/14°C

* This data pertains to arsenic only
** Arsenic is soluble in nitric acid (NHO3)

Page 2 — MSDS 296 cortinues on page 3 ~— Page 2



Material Safety Data Sheet

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Cactalyn Street, Schenectady, NY 12303
(518) 377-8854 MSDS No: Genium / 296
From Genium's collection, to be used as reTerence Date: April, 1999

J SECTION IV. FIRE AND EXPLOSION DATA

—

Flash Point (method): None reported Limits: LEL %: None UEL %: None
reported reported

NFPA Fire Hazard Symbol Codes: Flammability: 3 Health: 3 Reactivity: 2 Special: —*
Extinguishing Media: Use dry chemical, CO2, water spray, or Autoignition Temp:
foam to fight fires. None reported
Unusual fire or explosion hazards: Flammable and slightl% explosive in the form of
~ dust when exposed to heat or flame.
r
Special fire-fighting procedures: Since fire may produce toxic fumes, wear a
self-containec breathing apparatus (SCBA) with a full facepiece operated in the

pressure-—-demand or positive-pressure mode. Do not release to sewers or waterways.

* Genium determined these hazard values because the NFPA Guidebook did not.

SECTION V. REACTIVITY DATA f

+—1

Chemical incompatibilities: Arsenic can react vigorously on contact with powerful
oxidizers such as bromates, peroxides, chlorates, iodates, lithium, silver nitrate,
potassium nitrate, potassium permanganate, and chromium (VI) oxide. This material is
also incompatible with halgens, bromine azide, palladium, dirubidium acetylide, zinc,
and platinum.

Hazardous decomposition Products: Thermal oxidative decomposition of arsenic and its
compounds produces irritating or poisonous gases.

Stability/Peolymerization: Arsenic is stable at room temperature in closed containers
wunder normal storage and handling conditions. Hazardous polymerization cannot occur.

“+

| SECTION VI. HEALTH HAZARC INFORMATION

-+

This product is considered a human (Group 1) carcinogen by OSHA, IARC, and NTP. >

Summar¥ of risks: Arsenic compounds are irritants of the skin, mucous membranes, and
eyes. The moist mucous membranes are most sensitive to irritation. Prolonged contact
results in local h{peremia (blood congestion) and later vesicular or pustular
eruption. Epidermal carcinoma is a reported risk of exposure. Peripheral neuropathy
(degenerative state of the nerwvous system) is common after either acute or chronic
arsenlc polsoning. ?ymptoms include decreased sensation to touch, pinprick, and
temperature; loss of vibration sense; and profound muscle weakness and wasting. Other
complications of acute and chronic arsenic poisoning are encephalopathy (alterations
of brain structure) and toxic delirium.

Medical conditions which mag be aggravated by contact: Damage to the liver, nerwvous.
1

and hematopoietic (responsible for the formation of blood or blood cells in the body)
system may be permanent. Pulmonary and lymphatic cancer may also occur.

Page 3 — HEALTH HAZARD INFORMATION continues on page 4 ~— Page 3



Material Safety Data Sheet

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Catalyn Street, Schenectady, NY 12303
(518) 377-8854 MSDS No: Genium / 296
From Genium's collection, to be used as reference Date: April, 1990

4+

i HEALTH HAZARD INFORMATION continued from page 3

+

Target organs: Liver, kidneys, skin, lungs, lymphatic system.
Primary entry route(s): Inhalation, ingestion of dust and fumes, via skin absorption.

Acute effects: Acute industrial intoxication is more likely to arise from inhalation
of arsine. However, with corrosive arsenical vapors, conjunctivitis, eyelid edema,
and ever corneal erosion may result. Inhalation may result in nasal irritation with
performation of the septum, cough, chest pain, hoarseness, pharyngitis, and
inflammation of the mouth. If ingested, metalliz or garlic taste, intense thirst,
nausea, vomiting, abdominal pain, diarrhea, and cardiovascular arrhythmias (heartbeat
‘rregularities) may occur. Symptoms generally occur within 36 minutes, but may be
~.ﬂdela{ed for several hours if ingested with food. Acute poisoning may result in acute
nemolysis (breakdown of red blood cells).

Chronic effect(s): Chronic symptoms include weight loss, hair loss, nausea, and
diarrhea alternating with constipation, palmar and plantar hyperkeratoses (thickening
of the corneous layer of skin on palms and soles of feet), and skin eruptions, and
peripheral neuritis (inflammation of the nerves). Leukemia, bone marrow depression.
or aplastic anemia (dysfunctioning of blood-forming organs) may occur after chronic
exposure.

First aid:

Eye contact: Flush immediately, including under the eyelids, gently
but thoroughly with flooding amounts of running water
for at least 15 min.

Skin contact: Quickly remove contaminated clothing. after rinsing
aTtected skin with flooding amounts of water, wash it
with soap and water.

Inhalation: Remove exposed person to Tresh air and support
breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or
convulsing person. If ingested, have a conscious
person drink 1 to 2 glasses of water, then induce
repeated vomiting until vomit is clear.

* This evaluation applies to arsenic and its compounds as a whole, not necessarily to
individual chemicals within the group. Studies report both the tri- and pentavalent
compounds are strongly implicated as causes of skin, lung, and lymphatic cancers.
Experimental studies show arsenic has tumorigenic and teratogenic effects in
lagoratory animals.

after first aid, get appropriate in-plant., paramedic, or community medical attention
and support.

Physician's Note: If emesis is unsuccessful after two does of Ipecac, consider
gastric lavage. Monitor urine arsenic level. Alkalinizmn? urine may prevent
disposition c¢f red cell breakdown products in renal tubular cells. If acute exgosure
is significart, maintain high urine output and monitor volume status, preferably with
central venous pressure line. Abdominal X-ray should be done routinely for all

Page 4 — HEALTH HAZARD INFORMATION continues on page 5 —— Page 4



Material Safety Data Sheet

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Catalyn Street, Schenectady, NY 12303
) {(518) 377-8854 MSDS No: Genium / 296
From Genium's collection, to be used as reference Date: April, 1980

| HEALTH HAZARD INFORMATION continued from page 4 |

-

ingestions. Chelation therapy w/BAtL, followed by n-penicillamine, is recommended. but
specific dosing guidelines are not clearly estaglis ed.

f SECTION VII. SPILL, LEAK ANO DISPOSAL PROCEDURES [

Spill / Leak procedures: Notify safety personnel of spill, evacuate all unnecessary
personnel, remove all heat and ignition sources, and provide adequate ventilation.
Cleanup personnel should protect against dust inhalation and contact with skin and

w’eyes. Use nonsparking tools. With a clean shovel, scoop material into a clean, dry

A 14

container and cover. Absorb liquid material with sand or noncombustible inert
material and Elace in disposal containers. Do not release to sewers, drains, or
waterways. Follow applicable 0SHA regulations (29 CFR 1910.129).

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

OSHA Designations™

Air Contaminant (29 CFR 1918.10806, Subpart Z): Not listed

EPA Designations**

RCRA Hazardous Waste (49 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance*** (49 CFR 302.4), Reportable Quantity (RQ): 1
lb (@.454 kg) {=*= per Clean Water Act, Sec. 387(a); per Clean Air Act, Sec. 112]
SARA Extremely Hazardous Substance (4@ CFR 355): Not listed

Listed as a SARA Toxic Chemical (4@ CFR 372.65)

* Listed as arsenic organic compounds (as As)
** Designations for arsenic only.

| SECTION VIII. SPECIAL PROTECTION INFORMATION ]

Personal protective eguipment:

Goggles: Wear protective eyeglasces or chemical safety goggles, per 0OSHA eye-
and face-protection regulations (29 CFR 1910.133?.

Respirator: Follow 0OSHA respirator regulations (29 CFR 1918.134) and. if necessary,
wear a NIOSH-approved respirator. For emer?ency or nonroutine
operations (cleaning spilEs, reactor vessels, or storage tanks), wear
an SCBA. Warning: Alr—purifying respirators do not protect workers
in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin
contact.

Page S5 — SPECIAL PROTECTION INFORMATION continues on page 6 —— Page 5



Material Safety Data Sheet

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Catalyn Street, Schenectady, NY 12303
(518) 377-8854 MSDS No: Genium /[ 296
From Genium's collection, to be used as reference Date: April, 1990

| SPECIAL PROTECTION INFORMATION continued from page 5

Workplace considerations:

Ventilation: Provide general and local explosion-proof ventilation systems to
maintain airborne concentrations below the OSHA PELs, ACGIH TLV, and
NIOSH REL (Sec. 2). Local exhaust ventilation is preferred since it
drevents contaminant dispersion into the work area by controlling it
at its source.(1©3)

Safety stations:
Make available in the work area emergency eyewash stations,
safety/quick—drench showers, and washing facilities.
A T4
Contaminated equipment: i

Never wear contact lenses in the work area: soft lenses may absorb,

and all lenses concentrate, irritants. Launder contaminated clothing

before wearing. Remove this material from your shoes and equipment.

Never eat, drink, or smoke in work areas. Practice good personal hygiene after using
this material, especially before eating, drinking, smoking, using the toilet, or
applying cosmetics.

I SECTION IX. SPECIAL PRECAUTIONS |

o

Storage segrecation: Store in closed, properly labeled containers, in a cool,
well-ventilated area away from all incompatible materials (Sec.
5) and heat and ignition sources. Protect containers from
physical damage.

Engineering controls: Avoid inhalation or ingestion of dust and fumes, and skin or
eye contact. Practice good personal hygiene and housekeeping procedures. Use only
~ With adequate ventilation and appropriate personal protective gear. Institute a
“=-respiratory protection program with training, maintenance, inspection, and evaluation.
All engineering systems should be of maximum explosion—proof design and electrically
grounded and bonded. Provide preplacement and annual physical examination with
emphasis on the skin, respirastory system, and blood.

Transportation Data (49 CFR 172.1081, .102)

DOT Shipping Hame: Arsenic, solid
DOT Hazard Class: Poison B

ID No.: UN1553

DOT Label: Polison

0OT Packaging Requirements: 173.366
DOT Packaging Exceptions: 173.364

IMO Shipping Name: Arsenic, metallic
IMO Hazard Class: 6.1

IMO Label: Poison

IMDG Packaging Group: II

ID No.: UN1558

Page 6 — SPECIAL PRECAUTIONS continues on page 7 —— Page 6



Material Safety Data Sheet

Genium Publishing Corporation Product: ARSENIC AND COMPOUNDS
1145 Catalyn Street, Schenectady, NY 12393
) (518) 377-8854 MSOS No: Genium / 296
From Genium's collection, to be used as reference Date: April, 1999
j SPECIAL PRECAUTIONS continued from page 6 T
: —

fQata source code(s): 7, 26, 38, 53, 73, 85. 87, 88, 89, 106e, 103, 109, 123, 124, 126,
127, 138, 136, 138

Prepared/revised by: M3 Allison., BS
April, 1990

T4

Judgements as to the suitabilitg_of information herein for purchaser's purposes are
necessaril% purchaser's responsibi

taken in the

no warranties, makes no representations and assumes no responsibility as to the
accuracy or suitability of such information for application to purchaser's intenced
purposes or for the consequences of its use.

ility. Therefore, althou?h reasonable care has been
preparation of such information, Genium Publishing Corporation extends

Page 7 — End of MSDS 296 —— Page 7
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