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AWARENESS CLASS SCHEDULE

Opening
Introductions
Housekeeping issues
Class schedule — lunch/breaks
Review class materials — a walk through of binder
20 minutes

Presentation

SLIDES: Objectives - Definitions
VIDEO: Awareness Video (~ 15 minutes)

Exercise: Short explanation of DOT book - look up placard # in video
40 minutes

Break: 10 minutes

Slides: Chemical Hazards-Physical Hazards-Factors of Toxicity-Fire.
Exercise: Toxicology Fill —in —the —blank
60 minutes

Break: 5 minutes

Slides: Hazard Identification - - Other documentation up to MSDS
45 minutes

LUNCH: 45 minutes

Slides: MSDS

Exercise: Complete MSDS exercise/review answers
30 minutes

Slides: Container Shape
Slides: Dot Book/Practice.

Exercise: Case Study in groups/class discussion
80 minutes

Break

Slides: ERP

Shides: Communications
25 minutes

(Review exercise)/ Game if time permits
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Hazar dous Waste Operations and Emer gency Response
Awar eness

Follow up Activities:
Conducted a pre-planning session at my worksite and identified:
-Potential release points
-Chemicals that could be released
-Hazards created when chemicals are released
Conducted an MSDS inventory for my work area.

Wrote, reviewed, revised or updated my company’s emergency action/response plan.

Determined who in the company will be in charge of security during a spill.
Contacted our local emergency responders to educate them on the hazards at our
workplace.
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Resources Available from the Division of Safety & Hygiene (DSH) Libraries
(800) 644-6292 (614) 466-7388
library@bwec.state.oh.us
www.ohiobwc.com

Safety training:
Safety talks, outlines and scripts - DSH Safety leader’s discussion guide, Training
Center’s One-hour safety presentations, reference books, web resources
Videos — hundreds of safety and health topics
Books and articles on training techniques

Machine and equipment safety:
Safety standards (ANSI, NFPA, CGA)
Books and articles on power presses, material handling equipment, lockout/tagout, etc.

Sample written programs:
DSH program profiles and sample written programs
Reference books
Internet resources

lliness and injury statistics:
Statistics from the U.S. Bureau of Labor Statistics
National Safety Council’s Injury Facts
National Institute of Occupational Safety & Health (NIOSH) studies

Hazard communication and chemical safety:
Chemical safety information
Material safety data sheets (MSDSs)
Sample written programs
Videos
Internet resources

Safety standards

American National Standards Institute (ANSI) standards (including standards for
construction, machinery and equipment, personal protective equipment)

National Fire Protection Association (NFPA) fire codes (including the Life Safety Code
and the National Electrical Code)

Compressed Gas Association (CGA) standards

Other topics of interest (books, articles, magazines, videos and standards):

Confined spaces - Powered industrial trucks
Electrical safety - Respiratory protection
Job safety analysis - Safety culture

New employee orientation - Scaffolds

Directories and lists of vendors of safety equipment
Occupational Safety & Health Administration (OSHA) regulations
Manual of Uniform Traffic Control Devices (MUTCD)
Recommendations of useful Internet sites

BWC publications
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Saving You Time and Research

Requests for copies of OSHA standards, information on starting a safety committee, a video on accident
investigation techniques -- these are some of the thousands of inquiries BWC’s Division of Safety &
Hygiene (DSH) libraries receive each year.

DSH hastwo librariesto serveyou:
The central library in the William Green Building in downtown Columbus;
The resource center and video library located at the Ohio Center for Occupational Safety and
Health (OCOSH) in Pickerington.

Both libraries are open 8 a.m. to 4:45 p.m., Monday through Friday. Your need for information does not
require a visit to the library. You can phone, fax, or e-mail your requests and receive a quick response.

Thecentral libraryprovides free information services on the topics of occupational safety and health,
workers’ compensation and rehabilitation.

The OCOSH resource center provides similar services for those who visit OCOSH for meetings and
training center classes.

Thevideo library offers an extensive collection of videotapes to supplement your organization’s safety
and health training program. It is a convenient and popular source for Ohio employers to borrow quality
occupational safety- and health-related training aids.

Visit our Web site at www.ohiobwc.com.

Central library

30 W. Spring St., Third Floor
Columbus OH 43215-2256
1-800-OHIOBWC

(614) 466-7388

(614) 644-9634 (fax)
library@bwec.state.oh.us

OCOSH resource center

13430 Yarmouth Drive
Pickerington OH 43147
1-800-OHIOBWC

Resource center (614) 728-6464
Video library (614) 644-0018
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1910.120 (q) (6) (i)

FIRST RESPONDERS AWARENESS LEVEL.

First responders at the awareness level are individuals who are likely to witness or discover a
hazardous substance release and who have been trained to initiate an emergency response
sequence by notifying the proper authorities of the release. They would take no further action
beyond notifying the authorities of the release. First responders at the awareness level shall have
sufficient training to objectively demonstrate competency in the following areas:

(a)

(b)

(c)
(d)
(e)

®

An understanding of what hazardous materials are, and the risks associated with
them in an incident.

An understanding of the potential outcomes associated with an emergency created
when hazardous materials are present.

The ability to recognize the presence of hazardous materials in an emergency.
The ability to identify the hazardous material if possible.

An understanding of the role of first responder awareness individual in the
employer’s emergency response plan including the site security and control and

the U.S. Department of Transportation’s Emergency Response Guidebook.

The ability to realize the need for additional resources, and to make the
appropriate notifications to the communication center.
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How Prepared isYour Company for a Disaster?

In 1991, Edwin Zebroski did a study of four major disasters: Three-Mile Island,
Bhopal, Chernobyl, and the Challenger Shuttle. All four have been investigated
thoroughly and impartially, and each was well documented. As a result of the
study, Zebroski identified 11 negative attributes that were common to all four
disasters.

Do you see your organization defined in the following criteria? If your answer for
an item is "Yes! Absolutely," write a score of 0. If your answer is "No. Definitely
not," write a score of 10. If your answer falls somewhere is the middle, write a
score between 1 and 9 to indicate how closely the item fits your organization.

1. There is a fuzziness as to whom is responsible for what throughout the
organization.
Score

2. Mindset that success is routine, everything is "A-OK," "We are good."
Score

3. Belief that rule compliance is enough to ensure safety. ("If we're in
compliance, we're safe.")
Score

4. Team-player concept with dissent not allowed; no whistle-blowers
Score

5. Experience from other facilities not processed systemically for application of
lessons learned. ("We didn't learn from similar experiences at other
facilities.")

Score

6. Lessons that are learned are disregarded, rather than built into the system.
Score

7. Safety is subordinate to other performance goals in production, schedule,
quality, etc.
Score
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10.

1.

Emergency procedures, plans, training, and regular drills for severe events
are lacking.
Score

Design and operating features are allowed even though recognized
elsewhere as hazardous.
Score

Project and risk management techniques are available but not used.
Score

Organization has undefined responsibility, authority, and accountability for
recognizing and integrating safety.
Score

Total Score

To calculate your average score, divide your total score by the number of items
(11). If you scores are low (0-5) for several items, your organization needs to
change the way it approaches safety - and change quickly.

! Source: "Safety Accountability with Dan Petersen,” a new video series from Core Media Training Solutions;
(B00537-8352. Reprinted from Industrial Safety & Hygiene News, September 1999,
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ACROSS

The fire diamond is a symbol from what agency

Warning signs placed on a truck

A reactive chemical can cause an )

The agency that publishes the Emergency Response Guidebook

1. Warning sign placed on a container

2. Contaminants enter the body through four of entry.

3. At the awareness level, training includes of hazards and site control.
4. Approach a spill from uphill &

5. Acids and bases are

6. Document providing comprehensive information about a substance.

7. UN stands for

DOWN

1. An environmental clue of a spill are dead

2. What the seventh letter of HAZWOPER stands for.

3. Trained only at the awareness level, an employee must stay a safe from the spill.
4. Site & Control

5. The type of , such as a box or drum, can give a clue to the substance.
6.

7.

8.

9.

5]
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HAZARDOUS WASTE
OPERATIONS AND
EMERGENCY RESPONSE -
AWARENESS

29 CFR 1910.120

Revised July 2000

Objectives
m Define your role at the Awareness level?

m “Clues” to be gathered upon discovering an
incident.

m Be able to read placards and labels.
m Able to read and interpret the DOT book.
m Able to implement site security and control.

m Understand the basics of an Emergency Response
Plan




Role of First Responder -
Awar eness

29 CFR 1910.120(q)

» Likey towitnessor discover release.
« Trained to initiate emergency response.

 Takeno further action .

FIRST RESPONDER AWARENESS
LEVEL

* Understand what hazardous
materials are and their risks in an
incident.

* Understand the potential outcome
of an emergency created when
hazardous materials are present.

* Ability to recognize the presence
of hazardous materials in an
emergency.




 Ability to identify hazardous
materials if possible

* Role of the First Responder in the
Emergency Response Plan
including site security & control
and DOT’s Emer gency Response
Guidebook.

* Ability to realize the need for
additional resources and to make
appropriate notification to
communication center.

HISTORY

m Superfund Amendments and
Reauthorization Act of 1986 (SARA)
— allocated funds to develop health and safety

training for workers involved in transportation,
storage, or disposal of hazardous waste.




Hazard Recognition

Definitions

Hazardous substance: “OSHA”

Hazardous waste: “EPA”

Hazardous material: “DOT”

Hazar dous Substance - OSHA

m A substance which may result in adverse
affects on the health and safety of
employees

m A substance included as a hazardous
material by DOT and as a hazardous waste
by EPA
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Hazardous Waste - EPA

Poses unreasonable risk to health, safety or
property when transported in commerce for
the purposes of treatment, storage, or
disposal as waste

Hazardous M aterial - DOT

Any substance or material in any form or
quantity which poses an unreasonable risk
to safety and health and property when
transported in commerce




Chemical Hazards

m Flammable —t7 [

m Corrosive

m Reactive

m Toxic W

m Sudden Release of Pressure (explosion)
— detonation and deflagration

Physical Hazards to Employees

m Radiation

m Electricity

m Stress

m Heat/Cold

m Slips, trips, falls

m Steam & Chemical clouds
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Biological Hazards %]ﬁﬁ

m Infectious Hospital Waste ET\‘
: W
m Research Materials }‘}F«

m Raw sewage (hepatitis A, E-coli)
m Bites from vectors (ticks, rats, wild dogs)

Modes and Routes of Entry

= Mode m Route
Inhalation Respiratory System
Ingestion Gastrointestinal Sys.
Injection Skin
Absorption Skin
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Health Effects

m Acute

— body response at time of exposure,
typically a high concentration, or a few
days after exposure.

m Chronic

— body response takes a long time after
repeated or prolonged exposures.

R | [ [ [ [
Definitions
s PPM m C
m LV m STEL
m PEL m IDLH
m REL m OSHA
s TWA m ACGIH
m NIOSH
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Inhalation Hazard?

Handy rules of thumb

— vapor pressure
» <10 mmHg slow
» 10-50 mmHg medium
» >50 mmHg fast
— evaporation rate
» <0.8 slow
» 0.8 - 3 medium
» > 3 fast

Target Organs

m Nephrotoxin - kidneys

m Hepatotoxin - liver

m Neurotoxin - CNS

m Hemotoxin - blood

m Mutagenic - genetic material

m Teratogenic - fetal deformities
m Carcinogenic - cancer causing

2-9



Factors of Toxicity
m Time & Frequency (TWA, STEL)

m Route by which exposure occurs
m Physical & chemical form of the substance

m Dose delivered

Fire & Explosion Characteristics

m Components of Combustion

Fuel Oxidizer

Ignition Sources
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Fire & Explosive Characteristics

Sources of 1 gnition
Cigarettes
Welding

Grinding / Cutting

Unprotected electrical equipment
Open flames
Hot surfaces
Static electricity
Oxidizing chemicals

Classes Of Fires
m Class A m Class C

m Class B m Class D
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m Class A/Ordinary Combustible -Extinguish
with water

m Class B/Flammable Liquids. Use a Dry
Chemical Extinguisher

m Class C/Electrical Equipment. Use a CO,
Extinguisher

m Class D/Combustible Metals. Use a Dry
Powder Extinguisher

Terminology: Flammable

m Flash Point m Upper Flammability

m Ignition Limit

m Auto Ignition m Combustible

m Lower Flammability ~ ™ Flammability Range
Limit m Oxidizers
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Flammable vs. Combustible

m Flammable

— A liquid with a flash point below
100°F (Source: 29 CFR 1910.106)

— A liquid with a flash point below 141°F
(Source: DOT)

Combustible

m A liquid with a flash point at or above
100°F but below 200°F (Source: 29 CFR
1910.106)

m A liquid with a flash point at or above
141°F but below 200°F (Source: DOT)
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Hazard | dentification

m Labels and Placards
m Other Documentation (MSDYS)

m Container Shape
a )
a4
a8

- /

Labels and Placards

m DOT System

m NFPA System 1831

m HMIS System
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DOT System
m Shipping papers
m Markings
m Labeling

m Placarding

Shipping Papers
m Proper shipping name
m Hazard class (9 classes)
m Identification number
m Packing group
m Container type
m Quantity
m Shipper data

m Emergency phone number
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Markings

m Proper shipping name
m Identification number
m Address of the shipper

L abels & Placards

m Graphic representation of the hazard
m Labels on packaging/containers

m Placards on the outside - ends & sides of
trucks, rail cars, freight containers
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. IEEEEEE
NFPA SYSTEM

+ Diamond-shaped

 Color-coded in 4 small diamonds

Blue Health risk

Red Flammability
Yellow Reactivity

White Special information

 Number-coded in thered, blue, and
yellow diamonds

Health Hazard I Chemical Name I Fire Hazard

4-Deadly Flash Points
3-Extremely Hazardous 4-Below 73 F

2-Hazardous / 3-Below 100 F
1-Slightly Hazardous\
0-Normal material

2-Below 200 F
Specific Hazard

1-Above 200 F
O-Will not burn

Reactivity

Oxidizer OoX 4-May detonate

Use NO WATER -W- 3-Shock and heat may
detonate

2-Violent chemical
change

1-Unstable if heated
0-Stable

2-18




ety
2= I
1= :
-

e e
HMIS

Hazard Materials | dentification System

* Rectangular

« Color-coded
Blue Health risk
Red Flammability

Yellow Reactivity
White Special infor mation/PPE
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Hazard M aterials | nformation Sheet

Reactivity

PPE

5) skt

€ HEALTH
2 FLAMMAEILITY
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NFPA vs. HMIS

m NFPA is geared for fire emergencies
m HMIS is geared for everyday use

m NFPA and HMIS numbers are often in
conflict (especially health and reactivity)

m HMIS includes necessary PPE
m NFPA includes special hazards

Other Documentation
m MSDS

m Shipping Containers

m Shipping Papers (Bill of Lading)
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How hazardousisit??

m Percent by weight

m How volatile it is (vapor pressure)

m Lowest exposure limit

m Physical form

m Route of entry

m Chronic vs. acute

m Where is it? (out in open, confined area)

Division of Safety & Hygiene |I|l||-—-llll| Hazard Communication 96-97

Material Safety Data Sheet

Identify (As Used on Label and List)

Note: Blank spaces are not permitted. If any item is not applicable,
or no information is available, the space must be marked to
indicate that.

Manufacturer’s Name Emergency Telephone Number

Address (Number, Street, City, and ZIP Code)

Telephone Number for Information

Date Prepared

Signature of Preparer (optional)
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Division of Safety & Hygiene |I|l||-—-llll| Hazard Communication 96-97

Hazardous Ingredients/Identity Information

Hazardous OSHAPEL || ACGIHTLV || Other Limits %Optional
Components Recommended

(Specific Chemical
Identity; Common
Name(s)

Division of Safety & Hygiene |I|l||-—-llll| Hazard Communication 96-97

Physical/Chemical
Characteristics

Boiling Point Specific Gravity (H20 = 1)

Vapor Pressure (mm Hg.) Melting Point

Vapor Density (AIR 1) Evaporation Rate (Butyl Acetate 1)

Solubility in Water

Appearance and Odor
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Division of Safety & Hygiene |I|l||-—-llll| Hazard Communication 96-97

Fire and Explosion Hazard Data

Flash Point (Method Used) | Flammable Limits | LEL | UEL

Extinguishing Media

Special Fire Fighting Procedures

Unusual Fire and Explosion Hazards

Division of Safety & Hygiene |I|l||-—-llll| Hazard Communication 96-97

Reactivity Data

Stability | Unstable Conditions to Avoid
Stable

Incompatibility (Materials to Avoid)

Hazardous Decomposition or Byproducts

Hazardous May Occur Conditions to Avoid
Polymerization

Will Not Occur
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Division of Safety & Hygiene Ill"-—--llll Hazard Communication 96-97

Health Hazard Data

Route(s) of Entry: | Inhalation? Skin?  Ingestion?

Health Hazards (Acute and Chronic)

Carcinogenicity:| NTP? IARC Monographs? OSHA Regulated?

Signs and Symptoms of Exposure

Medical Conditions Generally Aggravated by Exposure

Emergency and First Aid Procedures

Division of Safety & Hygiene Ill"-—.-llll Hazard Communication 96-97

Precautions for Safe Handling
and Use

Steps to Be Taken in Case Material is Released or Spilled

Waste Disposal Method

Precautions to Be Taken in Handling and Storing

Other Precautions
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Division of Safety & Hygiene ||Ill|-_-...l Hazard Communication 96-97

Control Measures

Respiratory Protection (Specify Type)

Ventilation Local Exhaust Special

Mechanical Other
(General)

Protective Gloves Eye Protection

Other Protective Clothing or Equipment

Work/Hygienic Practices
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Types of Containers

m Drums and Totes

m Above ground tanks

m Underground tanks

m Tanker trailers

m Ponds or lagoons

m Compressed gas cylinders
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Container Inspection
m Symbols, words or markings identifying the
content

m Signs of deterioration - corrosion, rust,
leaks, crystallization around opening
(peroxides)

m Signs of container under pressure - bulges
& swelling

® Drum type

m Drumhead configuration

North American Emergency
Response Guidebook
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. R
EMERGENCY RESPONSE GUIDEBOOK

Y ellow Section

ID # - United Nations# (Numerical Order)
*Guide# - Orange Pages

Material Name

Blue Section

Material Name (Alphabetically)
*Guide Number (Orange Section)
ID#
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Orange Section

*Potential Hazards - (Fire/Explosion, Health)

*Public Safety - (Notification, PPE,
Evacuation)

*Emergency Response -(Fire, Spill/Leak, First
Aid)

Green Section

*Tableof Initial |solation and

Protective Action Distances
» Small And Large Releases
» Day And Night

2-32




Emergency Response Plan

EMERGENCY RESPONSE PLANS

Elements:

« Emergency escape procedures & route
designations

* Proceduresfor employeeswho stay to
operatecritical operations beforethey
evacuate.

» Accountability proceduresfor all on-
Site personnd.
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EMERGENCY RESPONSE PLANS

Elements continued:
» Rescue and medical responsibilities
+ Fireand emergency reporting

« Emergency call list for notification
and assistance

+ PPE & emergency equipment

RISK ASSESSMENT

Probability of an unwanted event.
Hazards associated with event.

«Control measures.
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Hierarchy of Controls

A. Engineering

B. Administrative work
practices

C. Respirators and PPE

Engineering Controls

m Pressurized cabs on heavy machinery
m Control booths

m Remotely operated material handling
equipment
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Work Practices

m Remove all non-essential personnel
m Wetting down dusty operations

m Locating employees upwind of possible
hazards

The potential risk from the many hazardous
properties of any particular material will vary
depending on the conditions during the
emergency.
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In addition to being able to recognize
what has already happened in an
emergency, it is necessary to recognize
the potential for other problems i.e. a
small fire could develop into an
explosion.

For an Emergency Response Plan to be
effective, it requires

m pre-planning
m Training or exercise (Table Top)

m critique/follow-up.
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Additional Resources

A first responder must become familiar with the
capabilities and limitations of the emergency
response team in order to determine the need for
additional help or resources.

i 7,

SITE SECURITY AND CONTROL

. Safe distances
. Evacuation & isolation

- Places of refuge
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Site Security & Control cont.
point of entry

- site maps

- area entry logs

boundaries

Site Security and Control cont.

Accessibility of potential routes
Multiple evacuation routes
Mark evacuation routes

M ake escape routes known to all
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COMMUNICATIONS

----First Responder - Awareness hasthe
ability to make appropriate notifications to
the communications center.

i)

Communications

I nternal
bells megaphones
whistles bullhorns |
telephones compressed air horns
. stealarms
srens
pagers
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PLUS. ..

colored flags

flares

hand signals

lights

signal boards

External Forms of Communication

Telephone hookups
Céel phones
Radio

2-41
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Hazardous Waste
Operations and
Emergency Response
1910.120(e)(1)(i) and (ii);
(2)(i) through (vii);

(3)(i) through (iv) and

(4) through (9)

Training Requirements in OSHA Standards and Training Guidelines
(2) Elementsto be covered. The training shall thoroughly cover the following:
(1) Names of personnel and alternates responsible for site safety and health;
(i) Safety, health and other hazards present on the site;
(ii1) Use of personal protective equipment;
(iv) Work practices by which the employee can minimize risks from hazards;
(v) Safe use of engineering controls and equipment on the site;
(vi) Medical surveillance requirements, including recognition of symptoms and signs
which might indicate overexposure to hazards; and
(vii) The contents of paragraphs (G) through (J) of the site safety and health plan set forth
in paragraph (b)(4)(ii) of this section.
(3) Initial training.
() General site workers (such as equipment operators, general laborers and supervisory
personnel) engaged in hazardous substance removal or other activities which expose or
potentially expose workers to hazardous substances and health hazards shall receive a
minimum of 40 hours of instruction off the site, and a minimum of three days actual field
experience under the direct supervision of a trained, experienced supervisor.
(if) Workers on site only occasionally for a specific limited task (such as, but not limited
to, ground water monitoring, land surveying, or geophysical surveying) and who are
unlikely to be exposed over permissible exposure limits and published exposure limits
shall receive a minimum of 24 hours of instruction off the site, and the minimum of one
day actual field experience under the direct supervision of a trained, experienced
supervisor.
(iii) Workers regularly on site who work in areas which have been monitored and fully
characterized indicating that exposures are under permissible exposure limits and
published exposure limits where respirators are not necessary, and the characterization
indicates that there are no health hazards or the possibility of an emergency developing,
shall receive a minimum of 24 hours of instruction off the site and the minimum of one
day actual field experience under the direct supervision of a trained, experienced
supervisor.
(iv) Workers with 24 hours of training who are covered by paragraphs (€)(3)(ii) and
(e)(3)(iii) of this section, and who become general site workers or who are required to
wear respirators, shall have the additional 16 hours and two days of training necessary to
total the training specified in paragraph (€)(3)(i)(4).
(4) Management and supervisor training. Onsite management and supervisors directly
responsible for, or who supervise employees engaged in, hazardous waste operations shall
receive 40 hours initial training, and three days of supervised field experience the training may be
reduced to 24 hours and one day if the only area of their responsibility is employees covered by
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paragraphs (€)(3)(ii) and (e)(3)(iii) and at least eight additional hours of specialized training at
the time of job assignment on such topics as, but not limited to, the employer’s safety and health
program and the associated employee training program, personal protective equipment program,
spill containment program, and health hazard monitoring procedure and techniques.

(5) Qualifications for trainers. Trainers shall be qualified to instruct employees about the subject
matter that is being presented in training. Such trainers shall have satisfactorily completed a
training program for teaching the subjects they are expected to teach, or they shall have the
academic credentials and instructional experience necessary for teaching the subjects. Instructors
shall demonstrate competent instructional skills and knowledge of the applicable subject matter.
(6) Training certification. Employees and supervisors that have received and successfully
completed the training and field experience specified in paragraphs (€)(1) through (€)(4) of this
section shall be certified by their instructor or the head instructor and trained supervisor as
having successfully completed the necessary training. A written certificate shall be given to each
person so certified. Any person who has not been so certified or who does not meet the
requirements of paragraph (€)(9) of this section shall be prohibited from engaging in hazardous
waste operations.

(7) Emergency response. Employees who are engaged in responding to hazardous emergency
situations at hazardous waste cleanup sites that may expose them to hazardous substances shall
be trained in how to respond to such expected emergencies.

(8) Refresher training. Employees specified in paragraph (€)(1) of this section, and managers
and supervisors specified in paragraph (€)(4) of this section, shall receive eight hours of refresher
training annually on the items specified in paragraph (€)(2) and/or (€)(4) of this section, critiques
of incidents that have occurred in the past year that can serve as training examples of any related
work, and other relevant topics.

(9) Equivalent training. Employers who can show by documentation or certification that an
employee’s work experience and/or training has resulted in training equivalent to that training
required in paragraphs (€)(1) through (€)(4) of this section shall not be required to provide the
initial training requirements of those paragraphs to such employees. However, certified
employees or employees with equivalent training new to a site shall receive appropriate, site
specific training before site entry and have appropriate supervised field experience at the new
site. Equivalent training includes any academic training or the training that existing employees
might have already received from actual hazardous waste site work experience. However,
certified employees or employees with equivalent training new to a site shall receive appropriate,
site specific training before site entry and have appropriate supervised field experience at the new
site. Equivalent training includes any academic training or the training that existing employees
might have already received from actual hazardous waste site work experience.

2. Training. The training program for employees subject to the requirements of paragraph (€) of
this standard should address: the safety and health hazards employees should expect to find on
hazardous waste clean up sites; what control measures or techniques are effective for those
hazards; what monitoring procedures are effective in characterizing exposure levels; what makes
an effective employer safety and health program; what a site safety and health plan should
include; hands-on training with personal protective equipment and clothing they may be expected
to use; the contents of the OSHA standards relevant to the employee’s duties and functions; and,
employee’s responsibilities under OSHA and other regulations.
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General Industry Training Requirements
Hazardous Waste

Cleanup Workers

1910.120 Appendix C

Training Requirements in OSHA Standards and Training Guidelines
(i) The employer shall develop and implement procedures for the introduction of effective new
technologies and equipment developed for the improved protection of employees working with
hazardous waste clean up operations, and the same shall be implemented as part of the site safety
and health program to assure that employee protection is being maintained.
(iii) Training. (A) Training for emergency response employees shall be completed before they
are called upon to perform in real emergencies. Such training shall include the elements of the
emergency response plan, standard operating procedures the employer has established for the job,
the personal protective equipment to be worn and procedures for handling emergency incidents.
Note: Exception #1: An employer need not train all employees to the degree specified if the
employer divided the work force in a manner such that a sufficient number of employees who
have responsibility to control emergencies have the training specified, and all other employees,
who may first respond to an emergency incident, have sufficient awareness training to recognize
that an emergency response situation exists and that they are instructed in that case to summon
the fully trained employees and not attempt control activities for which they are not trained.
Note: Exception #2: An employer need not train all employees to the degree specified if
arrangements have been made in advance for an outside fully trained emergency response team to
respond in a reasonable period and all employees, who may come to the incident first, have
sufficient awareness training to recognize that an emergency response situation exists and they
have been instructed to call the designated outside, fully trained emergency response team for
assistance.
(B) Employee members of TSD facility emergency response organizations shall be trained to a
level of competence in the recognition of health and safety hazards to protect themselves and
other employees. This would include training in the methods used to minimize the risk from
safety and health hazards; in the safe use of control equipment; in the selection and use of
appropriate personal protective equipment; in the safe operating procedures to be used at the
incident scene; in the techniques of coordination with other employees to minimize risks; in the
appropriate response to overexposure from health hazards or injury to themselves and other
employees; and in the recognition of subsequent symptoms which may result from
overexposures.
(C) The employer shall certify that each covered employee has attended and successfully
completed the training required in paragraph (p)(8)(iii) of this section, or shall certify the
employee’s competency at least yearly. The method used to demonstrate competency for
certification of training shall be recorded and maintained by the employer.
(i) New employees. The employer shall develop and implement a training pro-gram,
which is part of the employer’s safety and health program, for employees exposed to
health hazards or hazardous substances at TSD operations to enable the employees to
perform their assigned duties and functions in a safe and healthful manner so as not to
endanger themselves or other employees. The initial training shall be for 24 hours and
refresher training shall be for eight hours annually. Employees who have received the
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initial training required by this paragraph shall be given a written certificate attesting that
they have successfully completed the necessary training.

1910.120(p)(7)(i)

through (iii)

Hazardous Waste
Operations—Emer-gency
Responders
1910.120(p)(8)(iii)(A)
through (C)

New Technology
Programs

1910.120(0)(i)

(ii) Current employees. Employers who can show by an employee’s previous work experience
and/or training that the employee has had training equivalent to the initial training required by
this paragraph, shall be considered as meeting the initial training requirements of this paragraph
as to that employee. Equivalent training includes the training that existing employees might have
already received from actual site work experience. Current employees shall receive eight hours of
refresher training annually.

(iii) Trainers. Trainers who teach initial training shall have satisfactorily completed a training
course for teaching the subjects they are expected to teach or they shall have the academic
credentials and instruction experience necessary to demonstrate a good command of the subject
matter of the courses and competent instructional skills.

(iii) Training. (A) Training for emergency response employees shall be completed before they
are called upon to perform in real emergencies. Such training shall include the elements of the
emergency response plan, standard operating procedures the employer has established for the job,
the personal protective equipment to be worn, and procedures for handling emergency incidents.
(4) Skilled support personnel. Personnel, not necessarily an employer’s own employees, who are
skilled in the operation of certain equipment, such as mechanized earth moving or digging
equipment or crane and hoisting equipment, and who are needed temporarily to perform
immediate emergency support work that cannot reasonably be performed in a timely fashion by
an employer’s own employees, and who will be or may be exposed to the hazards at an
emergency response scene, are not required to meet the training required in this paragraph for the
employer’s regular employees. However, these personnel shall be given an initial briefing at the
site prior to their participation in any emergency response. The initial briefing shall include
instruction in the wearing of appropriate personal protective equipment, what chemical hazards
are involved, and what duties are to be performed. All other appropriate safety and health
precautions provided to the employer’s own employees shall be used to assure the safety and
health of these personnel.

(5) Specialist employees. Employees who, in the course of their regular job duties, work with and
are trained in the hazards of specific hazardous substances, and who will be called upon to
provide technical advice or assistance at a hazardous substance release incident to the individual
in charge, shall receive training or demonstrate competency in the area of their specialization
annually.
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(6) Training. Training shall be based on the duties and function to be per-formed by each
responder of an emergency response organization. The skill and knowledge levels required for all
new responders, those hired after the effective date of this standard, shall be conveyed to them
through training before they are permitted to take part in actual emergency operations on an
incident. Employees who participate, or are expected to participate in emergency response, shall
be given training in accordance with the following paragraphs:
(i) First responder awareness level. First responders at the awareness level are
individuals who are likely to witness or discover a hazardous substance release and who
have been trained to initiate an emergency response sequence by notifying the proper
authorities of the release. First responders at the awareness

General Industry Training Requirements

1910.120(q)(4)
1910.120(p)(8)(iii)(A)
1910.120(q)(5)
1910.120(q)(6)(i)(A)
through (F); (iii)(A)
Through [; (iv)(A)
through (1); (v)(A)
through (F)

Training Requirements in OSHA Standards and Training Guidelines
level shall have sufficient training or have had sufficient experience to objectively demonstrate
competency in the following areas:
(A) An understanding of what hazardous substances are, and the risks associated
with them in an incident.
(B) An understanding of the potential outcomes associated with an emergency
created when hazardous substances are present.
(C) The ability to recognize the presence of hazardous substances in an
emergency.
(D) The ability to identify the hazardous substances, if possible.
(E) An understanding of the role of the first responder awareness individual in the
employer’s emergency response plan including site security and control and the
U.S. Department of Transportation’s Emergency Response Guidebook.
(F) The ability to realize the need for additional resources, and to make
appropriate notifications to the communications center.
(i) First responder operations level. First responders at the operations level are
individuals who respond to releases or potential releases of hazardous substances as part
of the initial response to the site for the purpose of protecting nearby persons, property, or
the environment from the effects of the release. They are trained to respond in a defensive
fashion without actually trying to stop the release. Their function is to contain the release
from a safe distance, keep it from spreading, and prevent exposures. First responders at
the operational level shall have received at least eight hours of training or have had
sufficient experience to objectively demonstrate competency in the following areas in
addition to those listed for the awareness level and the employer shall so certify:
(A) Knowledge of the basic hazard and risk assessment techniques.
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(B) Know how to select and use proper personal protective equipment provided to

the first responder operational level

(C) An understanding of basic hazardous materials terms.

(D) Know how to perform basic control, containment and/or confinement

operations within the capabilities of the resources and personal protective

equipment available with their unit.

(E) Know how to implement basic decontamination procedures.

(F) An understanding of the relevant standard operating procedures and

termination procedures.
(ii1) Hazardous materials technician. Hazardous materials technicians are individuals
who respond to releases or potential releases for the purpose of stopping the release. They
assume a more aggressive role than a first responder at the operations level in that they
will approach the point of release in order to plug, patch or otherwise stop the release of a
hazardous substance. Hazardous materials technicians shall have received at least 24
hours of training equal to the first responder operations level and in addition have
competency in the following areas and the employer shall so certify:

(A) Know how to implement the employer’s emergency response plan.

(C) Be able to function within an assigned role in the Incident Command System

(D) Know how to select and use proper specialized chemical personal protective

equipment provided to the hazardous materials technician.

(E) Understand hazard and risk assessment techniques.

(F) Be able to perform advance control, containment, and/or confinement

operations within the capabilities of the resources and personal protective

equipment available with the unit.

(G) Understand and implement decontamination.

(H) Understand termination procedures.

(1) Understand basic chemical and toxicological terminology and behavior
(iv) Hazardous materials specialist. Hazardous materials specialists are individuals who
respond with and provide support to hazardous materials technicians. Their duties parallel
those of the hazardous materials technician, however, those duties require a more directed
or specific knowledge of the various sub-stances they may be called upon to contain. The
hazardous materials specialist would also act as the site liaison with Federal, state, local
and other government authorities in regards to site activities. Hazardous materials
specialists shall have received at least 24 hours of training equal to the technician level
and in addition have competency in the following areas and the employer shall so certify:

(A) Know how to implement the local emergency response plan.

(B) Understand classification, identification and verification of known and

unknown materials by using advanced survey instruments and equipment.

(C) Know of the state emergency response plan.

(D) Be able to select and use proper specialized chemical personal protective

equipment provided to the hazardous materials specialist.

(E) Understand in-depth hazard and risk techniques.

(F) Be able to perform specialized control, containment, and/or confinement

operations within the capabilities of the resources and personal protective

equipment available.




(G) Be able to determine and implement decontamination procedures.

(H) Have the ability to develop a site safety and control plan.

(1) Understand chemical, radiological and toxicological terminology and behavior.
(v) On sceneincident commander. Incident commanders, who will assume control of the
incident scene beyond the first responder awareness level, shall receive at least 24 hours
of training equal to the first responder operations level and in addition have competency
in the following areas and the employer shall so certify:

(A) Know and be able to implement the employer’s incident command system.

(B) Know how to implement the employer’s emergency response plan.

(C) Know and understand the hazards and risks associated with employees

working in chemical protective clothing.

(D) Know how to implement the local emergency response plan.
General Industry Training Requirements

Training Requirements in OSHA Standards and Training Guidelines
(E) Know of the state emergency response plan and of the Federal Regional
Response Team.
(F) Know and understand the importance of decontamination procedures.
(7) Trainers. Trainers who teach any of the above training subjects shall have satisfactorily
completed a training course for teaching the subjects they are expected to teach, such as the
courses offered by the U.S. National Fire Academy, or they shall have the training and/or
academic credentials and instructional experience necessary to demonstrate competent
instructional skills and a good command of the subject matter of the courses they are to teach.
(f) Training. (1) The employer shall provide training to each employee who is required by this
section to use PPE. Each such employee shall be trained to know at least the following:
(i) When PPE is necessary;
(it) What PPE is necessary;
(iif) How to properly don, doff, adjust and wear PPE;
(iv) The limitations of the PPE; and,
(V) The proper care, maintenance, useful life, and disposal of the PPE.
(2) Each affected employee shall demonstrate an understanding of the training specified in
paragraph (f)(1) of this section and the ability to use PPE properly before being allowed to
perform work requiring the use of PPE.
(3) When the employer has reason to believe that any affected employee who has already been
trained does not have the understanding and skill required by paragraph (f)(2) of this section, the
employer shall retrain each such employee. Circumstances where retraining is required include,
but are not limited to, situations where:
(1) Changes in the workplace render previous training obsolete, or
(if) Changes in the types of PPE to be used render previous training obsolete; or
(iii) Inadequacies in an affected employee’s knowledge or use of assigned PPE indicate
that the employee has not retained the requisite understanding or skill.
(4) The employer shall verify that each affected employee has received and understood the
required training through a written certification that contains the name of each employee trained,
the date(s) of training, and that identifies the subject of the certification.
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(k) Training and information. (1) The employer shall ensure that each employee can
demonstrate knowledge of at least the following:

(1) Why the respirator is necessary and how improper fit, usage, or maintenance can
compromise the protective effect of the respirator;

(if) What the limitations and capabilities of the respirator are;

(iif) How to use the respirator effectively in emergency situations, including situations in
which the respirator malfunctions;

(iv) How to inspect, put on and remove, use, and check the seals of the respirator;

(V) What the procedures are for maintenance and storage of the respirator;

1910.120(q)(7)3
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1910.120(a)

Scope, application, and definitions. --

1910.120(a)(1)

Scope. This section covers the following operations, unless the employer can demonstrate
that the operation does not involve employee exposure or the reasonable possibility for
employee exposure to safety or health hazards:

1910.120(a)(1)(1)

Clean-up operations required by a governmental body, whether Federal, state local or other
involving hazardous substances that are conducted at uncontrolled hazardous waste sites
(including, but not limited to, the EPA's National Priority Site List (NPL), state priority site

lists, sites recommended for the EPA NPL, and initial investigations of government identified

sites which are conducted before the presence or absence of hazardous substances has been
ascertained);

1910.120(a)(1)(ii)

Corrective actions involving clean-up operations at sites covered by the Resource
Conservation and Recovery Act of 1976 (RCRA) as amended (42 U.S.C. 6901 et seq);
..1910.120(a)(1)(iii)

1910.120(a)(1)(iii)

Voluntary clean-up operations at sites recognized by Federal, state, local or other
governmental bodies as uncontrolled hazardous waste sites;

1910.120(a)(1)(iv)

Operations involving hazardous waste that are conducted at treatment, storage, disposal
(TSD) facilities regulated by 40 CFR Parts 264 and 265 pursuant to RCRA; or by agencies
under agreement with U.S.E.P.A. to implement RCRA regulations; and
1910.120(a)(1)(v)

Emergency response operations for releases of, or substantial threats of releases of,
hazardous substances without regard to the location of the hazard.

1910.120(a)(2)

Application.
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1910.120(a)(2)(i)

All requirements of Part 1910 and Part 1926 of Title 29 of the Code of Federal Regulations
apply pursuant to their terms to hazardous waste and emergency response operations whether
covered by this section or not. If there is a conflict or overlap, the provision more protective
of employee safety and health shall apply without regard to 29 CFR 1910.5(c)(1).
1910.120(a)(2)(ii)

Hazardous substance clean-up operations within the scope of paragraphs (a)(1)(i) through
(a)(1)(1i1) of this section must comply with all paragraphs of this section except paragraphs
(p) and (q).

1910.120(a)(2)(iii)

Operations within the scope of paragraph (a)(1)(iv) of this section must comply only with the
requirements of paragraph (p) of this section.

Notes and Exceptions:

1910.120(a)(2)(iii)(A)

All provisions of paragraph (p) of this section cover any treatment, storage or disposal (TSD)
operation regulated by 40 CFR parts 264 and 265 or by state law authorized under RCRA,
and required to have a permit or interim status from EPA pursuant to 40 CFR 270.1 or from a
state agency pursuant to RCRA.

1910.120(a)(2)(iii)(B)

Employers who are not required to have a permit or interim status because they are
conditionally exempt small quantity generators under 40 CFR 261.5 or are generators who
qualify under 40 CFR 262.34 for exemptions from regulation under 40 CFR parts 264, 265
and 270 ("excepted employers") are not covered by paragraphs (p)(1) through (p)(7) of this
section. Excepted employers who are required by the EPA or state agency to have their
employees engage in emergency response or who direct their employees to engage in
emergency response are covered by paragraph (p)(8) of this section, and cannot be exempted
by (p)(8)(i) of this section.

..1910.120(a)(2)(ii1)(C)

1910.120(a)(2)(iii)(C)

If an area is used primarily for treatment, storage or disposal, any emergency response
operations in that area shall comply with paragraph (p) (8) of this section. In other areas not
used primarily for treatment, storage, or disposal, any emergency response operations shall
comply with paragraph (q) of this section. Compliance with the requirements of paragraph
(q) of this section shall be deemed to be in compliance with the requirements of paragraph
(p)(8) of this section.

1910.120(a)(2)(iv)

Emergency response operations for releases of, or substantial threats of releases of,
hazardous substances which are not covered by paragraphs (a)(1)(i) through (a)(1)(iv) of this
section must only comply with the requirements of paragraph (q) of this section.
1910.120(a)(3)

Definitions --

Buddy system means a system of organizing employees into work groups in such a manner
that each employee of the work group is designated to be observed by at least one other
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employee in the work group. The purpose of the buddy system is to provide rapid assistance
to employees in the event of an emergency.

Clean-up operation means an operation where hazardous substances are removed, contained,
incinerated, neutralized,d stabilized, cleared-up, or in any other manner processed or handled
with the ultimate goal of making the site safer for people or the environment.

Decontamination means the removal of hazardous substances from employees and their
equipment to the extent necessary to preclude the occurrence of foreseeable adverse health
effects.

Emergency response or responding to emergencies means a response effort by employees
from outside the immediate release area or by other designated responders (i.e., mutual aid
groups, local fire departments, etc.) to an occurrence which results, or is likely to result, in an
uncontrolled release of a hazardous substance. Responses to incidental releases of hazardous
substances where the substance can be absorbed, neutralized, or otherwise controlled at the
time of release by employees in the immediate release area, or by maintenance personnel are
not considered to be emergency responses within the scope of this standard. Responses to
releases of hazardous substances where there is no potential safety or health hazard (i.e., fire,
explosion, or chemical exposure) are not considered to be emergency responses.

Facility means (A) any building, structure, installation, equipment, pipe or pipeline
(including any pipe into a sewer or publicly owned treatment works), well, pit, pond, lagoon,
impoundment, ditch, storage container, motor vehicle, rolling stock, or aircraft, or (B) any
site or area where a hazardous substance has been deposited, stored, disposed of, or placed,
or otherwise come to be located; but does not include any consumer product in consumer use
or any water-borne vessel.

Hazardous materials response (HAZMAT) team means an organized group of employees,
designated by the employer, who are expected to perform work to handle and control actual
or potential leaks or spills of hazardous substances requiring possible close approach to the
substance. The team members perform responses to releases or potential releases of
hazardous substances for the purpose of control or stabilization of the incident. A HAZMAT
team is not a fire brigade nor is a typical fire brigade a HAZMAT team. A HAZMAT team,
however, may be a separate component of a fire brigade or fire department.

Hazardous substance means any substance designated or listed under (A) through (D) of this
definition, exposure to which results or may result in adverse effects on the health or safety
of employees:

[A] Any substance defined under section 101(14) of CERCLA;

[B] Any biologic agent and other disease causing agent which after release into the
environment and upon exposure, ingestion, inhalation, or assimilation into any person, either
directly from the environment or indirectly by ingestion through food chains, will or may
reasonably be anticipated to cause death, disease, behavioral abnormalities, cancer, genetic



mutation, physiological malfunctions (including malfunctions in reproduction) or physical
deformations in such persons or their offspring.

[C] Any substance listed by the U.S. Department of Transportation as hazardous materials
under 49 CFR 172.101 and appendices; and

[D] Hazardous waste as herein defined.

Hazardous waste means --

[A] A waste or combination of wastes as defined in 40 CFR 261.3, or
[B] Those substances defined as hazardous wastes in 49 CFR 171.8.

Hazardous waste operation means any operation conducted within the scope of this
standard.

Hazardous waste site or Site means any facility or location within the scope of this standard
at which hazardous waste operations take place.

Health hazard means a chemical, mixture of chemicals or a pathogen for which there is
statistically significant evidence based on at least one study conducted in accordance with
established scientific principles that acute or chronic health effects may occur in exposed
employees. The term "health hazard" includes chemicals which are carcinogens, toxic or
highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins,
nephrotoxins, neurotoxins, agents which act on the hematopoietic system, and agents which
damage the lungs, skin, eyes, or mucous membranes. It also includes stress due to
temperature extremes. Further definition of the terms used above can be found in Appendix
A to 29 CFR 1910.1200.

IDLH or Immediately dangerous to life or health means an atmospheric concentration of
any toxic, corrosive or asphyxiant substance that poses an immediate threat to life or would
interfere with an individual's ability to escape from a dangerous atmosphere.

Oxygen deficiency means that concentration of oxygen by volume below which atmosphere
supplying respiratory protection must be provided. It exists in atmospheres where the
percentage of oxygen by volume is less than 19.5 percent oxygen.

Permissible exposure limit means the exposure, inhalation or dermal permissible exposure
limit specified in 29 CFR Part 1910, Subparts G and Z.

Published exposure level means the exposure limits published in "NIOSH Recommendations
for Occupational Health Standards" dated 1986, which is incorporated by reference as
specified in § 1910.6, or if none is specified, the exposure limits published in the standards
specified by the American Conference of Governmental Industrial Hygienists in their
publication "Threshold Limit Values and Biological Exposure Indices for 1987-88" dated
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1987, which is incorporated by reference as specified in § 1910.6.

Post emergency response means that portion of an emergency response performed after the
immediate threat of a release has been stabilized or eliminated and clean-up of the site has
begun. If post emergency response is performed by an employer's own employees who were
part of the initial emergency response, it is considered to be part of the initial response and
not post emergency response. However, if a group of an employer's own employees, separate
from the group providing initial response, performs the clean-up operation, then the separate
group of employees would be considered to be performing post-emergency response and
subject to paragraph (q)(11) of this section.

Qualified person means a person with specific training, knowledge and experience in the
area for which the person has the responsibility and the authority to control.

Site safety and health supervisor (or official) means the individual located on a hazardous
waste site who is responsible to the employer and has the authority and knowledge necessary
to implement the site safety and health plan and verify compliance with applicable safety and
health requirements.

Small quantity generator means a generator of hazardous wastes who in any calendar month
generates no more than 1,000 kilograms (2,205) pounds of hazardous waste in that month.

Uncontrolled hazardous waste site means an area identified as an uncontrolled hazardous
waste site by a governmental body, whether Federal, state, local or other where an
accumulation of hazardous substances creates a threat to the health and safety of individuals
or the environment or both. Some sites are found on public lands such as those created by
former municipal, county or state landfills where illegal or poorly managed waste disposal
has taken place. Other sites are found on private property, often belonging to generators or
former generators of hazardous substance wastes. Examples of such sites include, but are not
limited to, surface impoundments, landfills, dumps, and tank or drum farms. Normal
operations at TSD sites are not covered by this definition.

1910.120(b)
Safety and health program.

NOTE TO (b): Safety and health programs developed and implemented to meet other federal,
state, or local regulations are considered acceptable in meeting this requirement if they cover
or are modified to cover the topics required in this paragraph. An additional or separate
safety and health program is not required by this paragraph.

1910.120(b)(1)

General.

1910.120(b)(2)(i)

Employers shall develop and implement a written safety and health program for their
employees involved in hazardous waste operations. The program shall be designed to
identify, evaluate, and control safety and health hazards, and provide for emergency response
for hazardous waste operations.

1910.120(b)(2)(ii)
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The written safety and health program shall incorporate the following:
1910.120(b)(2)(i1)(A)

An organizational structure;

1910.120(b)(2)(i1)(B)

A comprehensive workplan;

..1910.120(b)(1)(ii)(C)

1910.120(b)(2)(i1)(C)

A site-specific safety and health plan which need not repeat the employer's standard
operating procedures required in paragraph (b)(1)(ii)(F) of this section;
1910.120(b)(2)(i1)(D)

The safety and health training program;

1910.120(b)(2)(ii)(E)

The medical surveillance program;

1910.120(b)(2)(ii)(F)

The employer's standard operating procedures for safety and health; and
1910.120(b)(2)(i1)(G)

Any necessary interface between general program and site specific activities.
1910.120(b)(2)(iii)

Site excavation. Site excavations created during initial site preparation or during hazardous
waste operations shall be shored or sloped as appropriate to prevent accidental collapse in
accordance with Subpart P of 29 CFR Part 1926.

1910.120(b)(1)(iv)

Contractors and sub-contractors. An employer who retains contractor or sub-contractor
services for work in hazardous waste operations shall inform those contractors, sub-
contractors, or their representatives of the site emergency response procedures and any
potential fire, explosion, health, safety or other hazards of the hazardous waste operation that
have been identified by the employer's information program.

1910.120(b)(1)(Vv)

Program availability. The written safety and health program shall be made available to any
contractor or subcontractor or their representative who will be involved with the hazardous
waste operation; to employees; to employee designated representatives; to OSHA personnel,
and to personnel of other Federal, state, or local agencies with regulatory authority over the
site.

1910.120(b)(2)

Organizational structure part of the site program. --

1910.120(b)(2)(i)

The organizational structure part of the program shall establish the specific chain of
command and specify the overall responsibilities of supervisors and employees. It shall
include, at a minimum, the following elements:

1910.120(b)(2)(i)(A)

A general supervisor who has the responsibility and authority to direct all hazardous waste
operations.

1910.120(b)(2)(i)(B)

A site safety and health supervisor who has the responsibility and authority to develop and
implement the site safety and health plan and verify compliance.
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1910.120(b)(2)(i)(C)

All other personnel needed for hazardous waste site operations and emergency response and
their general functions and responsibilities.

1910.120(b)(2)(i)(D)

The lines of authority, responsibility, and communication.

1910.120(b)(2)(i1)

The organizational structure shall be reviewed and updated as necessary to reflect the current
status of waste site operations.

.1910.120(b)(3)

1910.120(b)(3)

Comprehensive workplan part of the site program. The comprehensive workplan part of the
program shall address the tasks and objectives of the site operations and the logistics and
resources required to reach those tasks and objectives.

1910.120(b)(3)(i)

The comprehensive workplan shall address anticipated clean-up activities as well as normal
operating procedures which need not repeat the employer's procedures available elsewhere.
1910.120(b)(3)(i1)

The comprehensive workplan shall define work tasks and objectives and identify the methods
for accomplishing those tasks and objectives.

1910.120(b)(3)(iii)

The comprehensive workplan shall establish personnel requirements for implementing the
plan.

1910.120(b)(3)(iv)

The comprehensive workplan shall provide for the implementation of the training required in
paragraph (e) of this section.

1910.120(b)(3)(v)

The comprehensive workplan shall provide for the implementation of the required
informational programs required in paragraph (i) of this section.

1910.120(b)(3)(vi)

The comprehensive workplan shall provide for the implementation of the medical
surveillance program described in paragraph (f) if this section.

1910.120(b)(4)

Site-specific safety and health plan part of the program. --

1910.120(b)(4)(i)

General. The site safety and health plan, which must be kept on site, shall address the safety
and health hazards of each phase of site operation and include the requirements and
procedures for employee protection.

1910.120(b)(4)(ii)

Elements. The site safety and health plan, as a minimum, shall address the following:
1910.120(b)(4)(i1)(A)

A safety and health risk or hazard analysis for each site task and operation found in the
workplan.

1910.120(b)(4)(ii)(B)

Employee training assignments to assure compliance with paragraph (e) of this section.
1910.120(b)(4)(i1)(C)
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Personal protective equipment to be used by employees for each of the site tasks and
operations being conducted as required by the personal protective equipment program in
paragraph (g)(5) of this section.

1910.120(b)(4)(i1)(D)

Medical surveillance requirements in accordance with the program in paragraph (f) of this
section.

1910.120(b)(4)(ii)(E)

Frequency and types of air monitoring, personnel monitoring, and environmental sampling
techniques and instrumentation to be used, including methods of maintenance and calibration
of monitoring and sampling equipment to be used.

..1910.120(b)(4)(ii)(F)

1910.120(b)(4)(ii)(F)

Site control measures in accordance with the site control program required in paragraph (d)
of this section.

1910.120(b)(4)(i1)(G)

Decontamination procedures in accordance with paragraph (k) of this section.
1910.120(b)(4)(i1)(H)

An emergency response plan meeting the requirements of paragraph (1) of this section for
safe and effective responses to emergencies, including the necessary PPE and other
equipment.

1910.120(b)(4)(i1)(1)

Confined space entry procedures.

1910.120(b)(4)(i1)(J)

A spill containment program meeting the requirements of paragraph (j) of this section.
1910.120(b)(4)(iii)

Pre-entry briefing. The site specific safety and health plan shall provide for pre-entry
briefings to be held prior to initiating any site activity, and at such other times as necessary to
ensure that employees are apprised of the site safety and health plan and that this plan is
being followed. The information and data obtained from site characterization and analysis
work required in paragraph (c) of this section shall be used to prepare and update the site
safety and health plan.

1910.120(b)(4)(iv)

Effectiveness of site safety and health plan. Inspections shall be conducted by the site safety
and health supervisor or, in the absence of that individual, another individual who is
knowledgeable in occupational safety and health, acting on behalf of the employer as
necessary to determine the effectiveness of the site safety and health plan. Any deficiencies
in the effectiveness of the site safety and health plan shall be corrected by the employer.
1910.120(c)

Site characterization and analysis --

1910.120(c)(1)

General. Hazardous waste sites shall be evaluated in accordance with this paragraph to
identify specific site hazards and to determine the appropriate safety and health control
procedures needed to protect employees from the identified hazards.

1910.120(c)(2)

Preliminary evaluation. A preliminary evaluation of a site's characteristics shall be
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performed prior to site entry by a qualified person in order to aid in the selection of
appropriate employee protection methods prior to site entry. Immediately after initial site
entry, a more detailed evaluation of the site's specific characteristics shall be performed by a
qualified person in order to further identify existing site hazards and to further aid in the
selection of the appropriate engineering controls and personal protective equipment for the
tasks to be performed.

1910.120(c)(3)

Hazard identification. All suspected conditions that may pose inhalation or skin absorption
hazards that are immediately dangerous to life or health (IDLH) or other conditions that may
cause death or serious harm shall be identified during the preliminary survey and evaluated
during the detailed survey. Examples of such hazards include, but are not limited to, confined
space entry, potentially explosive or flammable situations, visible vapor clouds, or areas
where biological indicators such as dead animals or vegetation are located.

1910.120(c)(4)

Required information. The following information to the extent available shall be obtained by
the employer prior to allowing employees to enter a site:

1910.120(c)(4)(i)

Location and approximate size of the site.

1910.120(c)(4)(ii)

Description of the response activity and/or the job task to be performed.

1910.120(c)(4)(iii)

Duration of the planned employee activity.

1910.120(c)(4)(iv)

Site topography and accessibility by air and roads.

1910.120(c)(4)(v)

Safety and health hazards expected at the site.

1910.120(c)(4)(vi)

Pathways for hazardous substance dispersion.

1910.120(c)(4)(vii)

Present status and capabilities of emergency response teams that would provide assistance to
on-site employees at the time of an emergency.

1910.120(c)(4)(viii)

Hazardous substances and health hazards involved or expected at the site and their chemical
and physical properties.

..1910.120(c)(5)

1910.120(c)(5)

Personal protective equipment. Personal protective equipment (PPE) shall be provided and
used during initial site entry in accordance with the following requirements:
1910.120(c)(5)(i)

Based upon the results of the preliminary site evaluation, an ensemble of PPE shall be
selected and used during initial site entry which will provide protection to a level of exposure
below permissible exposure limits and published exposure levels for known or suspected
hazardous substances and health hazards and which will provide protection against other
known and suspected hazards identified during the preliminary site evaluation. If there is no
permissible exposure limit or published exposure level, the employer may use other
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published studies and information as a guide to appropriate personal protective equipment.
1910.120(c)(5)(ii)

If positive-pressure self-contained breathing apparatus is not used as part of the entry
ensemble, and if respiratory protection is warranted by the potential hazards identified during
the preliminary site evaluation, an escape self-contained breathing apparatus of at least five
minute's duration shall be carried by employees during initial site entry.

1910.120(c)(5)(iii)

If the preliminary site evaluation does not produce sufficient information to identify the
hazards or suspected hazards of the site an ensemble providing equivalent to Level B PPE
shall be provided as minimum protection, and direct reading instruments shall be used as
appropriate for identifying IDLH conditions. (See Appendix B for guidelines on Level B
protective equipment.)

1910.120(c)(5)(iv)

Once the hazards of the site have been identified, the appropriate PPE shall be selected and
used in accordance with paragraph (g) of this section.

1910.120(c)(6)

Monitoring. The following monitoring shall be conducted during initial site entry when the
site evaluation produces information which shows the potential for ionizing radiation or
IDLH conditions, or when the site information is not sufficient reasonably to eliminate these
possible conditions:

1910.120(c)(6)(i)

Monitoring with direct reading instruments for hazardous levels of ionizing radiation.
1910.120(c)(6)(ii)

Monitoring the air with appropriate direct reading test equipment for (i.e., combustible gas
meters, detector tubes) for IDLH and other conditions that may cause death or serious harm
(combustible or explosive atmospheres, oxygen deficiency, toxic substances.)
1910.120(c)(6)(iii)

Visually observing for signs of actual or potential IDLH or other dangerous conditions.
1910.120(c)(6)(iv)

An ongoing air monitoring program in accordance with paragraph (h) of this section shall be
implemented after site characterization has determined the site is safe for the start-up of
operations.

1910.120(c)(7)

Risk identification. Once the presence and concentrations of specific hazardous substances
and health hazards have been established, the risks associated with these substances shall be
identified. Employees who will be working on the site shall be informed of any risks that
have been identified. In situations covered by the Hazard Communication Standard, 29 CFR
1910.1200, training required by that standard need not be duplicated.

NOTE TO PARAGRAPH (c)(7). - Risks to consider include, but are not limited to:

[a] Exposures exceeding the permissible exposure limits and published exposure levels.
[b] IDLH Concentrations.

[c] Potential Skin Absorption and Irritation Sources.

[d] Potential Eye Irritation Sources.

[e] Explosion Sensitivity and Flammability Ranges.
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[f] Oxygen deficiency.

1910.120(c)(8)

Employee notification. Any information concerning the chemical, physical, and toxicologic
properties of each substance known or expected to be present on site that is available to the
employer and relevant to the duties an employee is expected to perform shall be made
available to the affected employees prior to the commencement of their work activities. The
employer may utilize information developed for the hazard communication standard for this
purpose.

1910.120(d)

Site control. --

1910.120(d)(1)

General. Appropriate site control procedures shall be implemented to control employee
exposure to hazardous substances before clean-up work begins.

.1910.120(d)(2)

1910.120(d)(2)

Site control program. A site control program for protecting employees which is part of the
employer's site safety and health program required in paragraph (b) of this section shall be
developed during the planning stages of a hazardous waste clean-up operation and modified
as necessary as new information becomes available.

1910.120(d)(3)

Elements of the site control program. The site control program shall, as a minimum,
include: A site map; site work zones; the use of a "buddy system"; site communications
including alerting means for emergencies; the standard operating procedures or safe work
practices; and, identification of the nearest medical assistance. Where these requirements are
covered elsewhere they need not be repeated.

1910.120(e)

Training. --

1910.120(e)(1)

General.

1910.120(e)(2)(i)

All employees working on site (such as but not limited to equipment operators, general
laborers and others) exposed to hazardous substances, health hazards, or safety hazards and
their supervisors and management responsible for the site shall receive training meeting the
requirements of this paragraph before they are permitted to engage in hazardous waste
operations that could expose them to hazardous substances, safety, or health hazards, and
they shall receive review training as specified in this paragraph.

1910.120(e)(2)(ii)

Employees shall not be permitted to participate in or supervise field activities until they have
been trained to a level required by their job function and responsibility.

1910.120(e)(2)

Elements to be covered. The training shall thoroughly cover the following:
1910.120(e)(2)(i)

Names of personnel and alternates responsible for site safety and health;

1910.120(e)(2)(i1)

Safety, health and other hazards present on the site;
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1910.120(e)(2)(iii)

Use of personal protective equipment;

1910.120(e)(2)(iv)

Work practices by which the employee can minimize risks from hazards;
1910.120(e)(2)(v)

Safe use of engineering controls and equipment on the site;

1910.120(e)(2)(vi)

Medical surveillance requirements including recognition of symptoms and signs which might
indicate over exposure to hazards; and

1910.120(e)(2)(vii)

The contents of paragraphs (G) through (J) of the site safety and health plan set forth in
paragraph (b)(4)(ii) of this section.

..1910.120(e)(3)

1910.120(e)(3)

Initial training.

1910.120(e)(3)(i)

General site workers (such as equipment operators, general laborers and supervisory
personnel) engaged in hazardous substance removal or other activities which expose or
potentially expose workers to hazardous substances and health hazards shall receive a
minimum of 40 hours of instruction off the site, and a minimum of three days actual field
experience under the direct supervision of a trained experienced supervisor.
1910.120(e)(3)(ii)

Workers on site only occasionally for a specific limited task (such as, but not limited to,
ground water monitoring, land surveying, or geophysical surveying) and who are unlikely to
be exposed over permissible exposure limits and published exposure limits shall receive a
minimum of 24 hours of instruction off the site, and the minimum of one day actual field
experience under the direct supervision of a trained, experienced supervisor.
1910.120(e)(3)(iii)

Workers regularly on site who work in areas which have been monitored and fully
characterized indicating that exposures are under permissible exposure limits and published
exposure limits where respirators are not necessary, and the characterization indicates that
there are no health hazards or the possibility of an emergency developing, shall receive a
minimum of 24 hours of instruction off the site, and the minimum of one day actual field
experience under the direct supervision of a trained, experienced supervisor.
1910.120(e)(3)(iv)

Workers with 24 hours of training who are covered by paragraphs (e)(3)(ii) and (e)(3)(iii) of
this section, and who become general site workers or who are required to wear respirators,
shall have the additional 16 hours and two days of training necessary to total the training
specified in paragraph (e)(3)(i).

1910.120(e)(4)

Management and supervisor training. On-site management and supervisors directly
responsible for or who supervise employees engaged in hazardous waste operations shall
receive 40 hours initial and three days of supervised field experience (the training may be
reduced to 24 hours and one day if the only area of their responsibility is employees covered
by paragraphs (e)(3)(ii) and (e)(3)(iii) and at least eight additional hours of specialized
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training at the time of job assignment on such topics as, but no limited to, the employer's
safety and health program, personal protective equipment program, spill containment
program, and health hazard monitoring procedure and techniques.

1910.120(e)(5)

Quialifications for trainers. Trainers shall be qualified to instruct employees about the
subject matter that is being presented in training. Such trainers shall have satisfactorily
completed a training program for teaching the subjects they are expected to teach, or they
shall have the academic credentials and instructional experience necessary for teaching the
subjects. Instructors shall demonstrate competent instructional skills and knowledge of the
applicable subject matter.

1910.120(e)(6)

Training certification. Employees and supervisors that have received and successfully
completed the training and field experience specified in paragraphs (e)(1) through (e)(4) of
this section shall be certified by their instructor or the head instructor and trained supervisor
as having completed the necessary training. A written certificate shall be given to each
person so certified. Any person who has not been so certified or who does not meet the
requirements of paragraph (e)(9) of this section shall be prohibited from engaging in
hazardous waste operations.

1910.120(e)(7)

Emergency response. Employees who are engaged in responding to hazardous emergency
situations at hazardous waste clean-up sites that may expose them to hazardous substances
shall be trained in how to respond to such expected emergencies.

1910.120(e)(8)

Refresher training. Employees specified in paragraph (¢)(1) of this section, and managers
and supervisors specified in paragraph (e)(4) of this section, shall receive eight hours of
refresher training annually on the items specified in paragraph (e)(2) and/or (e)(4) of this
section, any critique of incidents that have occurred in the past year that can serve as training
examples of related work, and other relevant topics.

1910.120(e)(9)

Equivalent training. Employers who can show by documentation or certification that an
employee's work experience and/or training has resulted in training equivalent to that training
required in paragraphs (e)(1) through (e)(4) of this section shall not be required to provide
the initial training requirements of those paragraphs to such employees and shall provide a
copy of the certification or documentation to the employee upon request. However, certified
employees or employees with equivalent training new to a site shall receive appropriate, site
specific training before site entry and have appropriate supervised field experience at the new
site. Equivalent training includes any academic training or the training that existing
employees might have already received from actual hazardous waste site experience.
1910.120(f)

Medical surveillance --

1910.120(f)(1)

General. Employees engaged in operations specified in paragraphs (a)(1)(i) through
(a)(1)(iv) of this section and not covered by (a)(2)(ii1) exceptions and employers of
employees specified in paragraph (q)(9) shall institute a medical surveillance program in
accordance with this paragraph.

1910.120(f)(2)
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Employees covered. The medical surveillance program shall be instituted by the employer
for the following employees:

1910.120(F)(2)(i)

All employees who are or may be exposed to hazardous substances or health hazards at or
above the established permissible exposure limit, above the published exposure levels for
these substances, without regard to the use of respirators, for 30 days or more a year;
1910.120(F)(2)(ii)

All employees who wear a respirator for 30 days or more a year or as required by 1910.134;
1910.120(F)(2)(iii)

All employees who are injured, become ill or develop signs or symptoms due to possible
overexposure involving hazardous substances or health hazards from an emergency response
or hazardous waste operation; and

1910.120(F)(2)(iv)

Members of HAZMAT teams.

1910.120(F)(3

Frequency of medical examinations and consultations. Medical examinations and
consultations shall be made available by the employer to each employee covered under
paragraph (f)(2) of this section on the following schedules:

1910.120(F)(3)(i)

For employees covered under paragraphs (f)(2)(i), (f)(2)(i1), and ()(2)(iv);
1910.120(F)(3)(1)(A)

Prior to assignment;

1910.120(F)(3)(i)(B)

At least once every twelve months for each employee covered unless the attending physician
believes a longer interval (not greater than biennially) is appropriate;

..1910.120(f)(3)(1)(C)

1910.120(F)(3)(i)(C)

At termination of employment or reassignment to an area where the employee would not be
covered if the employee has not had an examination within the last six months.
1910.120(F)(3)(i)(D)

As soon as possible upon notification by an employee that the employee has developed signs
or symptoms indicating possible overexposure to hazardous substances or health hazards, or
that the employee has been injured or exposed above the permissible exposure limits or
published exposure levels in an emergency situation;

1910.120(H)(3)(I)(E)

At more frequent times, if the examining physician determines that an increased frequency of
examination is medically necessary.

1910.120(F)(3)(ii)

For employees covered under paragraph (f)(2)(iii) and for all employees including of
employers covered by paragraph (a)(1)(iv) who may have been injured, received a health
impairment, developed signs or symptoms which may have resulted from exposure to
hazardous substances resulting from an emergency incident, or exposed during an emergency
incident to hazardous substances at concentrations above the permissible exposure limits or
the published exposure levels without the necessary personal protective equipment being
used:
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1910.120(f)(3)(ii)(A)

As soon as possible following the emergency incident or development of signs or symptoms;
1910.120()(3)(ii)(B)

At additional times, if the examining physician determines that follow-up examinations or
consultations are medically necessary.

1910.120(f)(4)

Content of medical examinations and consultations.

1910.120(f)(4)(i)

Medical examinations required by paragraph (f)(3) of this section shall include a medical and
work history (or updated history if one is in the employee's file) with special emphasis on
symptoms related to the handling of hazardous substances and health hazards, and to fitness
for duty including the ability to wear any required PPE under conditions (i.e., temperature
extremes) that may be expected at the work site.

1910.120(f)(4)(ii)

The content of medical examinations or consultations made available to employees pursuant
to paragraph (f) shall be determined by the attending physician. The guidelines in the
Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities
(See Appendix D, reference # 10) should be consulted.

1910.120(H)(5

Examination by a physician and costs. All medical examinations and procedures shall be
performed by or under the supervision of a licensed physician, preferably one knowledgeable
in occupational medicine, and shall be provided without cost to the employee, without loss of
pay, and at a reasonable time and place.

1910.120(f)(6)

Information provided to the physician. The employer shall provide one copy of this standard
and its appendices to the attending physician and in addition the following for each
employee:

1910.120()(6)(i)

A description of the employee's duties as they relate to the employee's exposures,
1910.120(f)(6)(ii)

The employee's exposure levels or anticipated exposure levels.

1910.120(f)(6)(iii)

A description of any personal protective equipment used or to be used.

1910.120(f)(6)(iv)

Information from previous medical examinations of the employee which is not readily
available to the examining physician.

1910.120(F)(6)(v)

Information required by §1910.134.

1910.120(f)(7)

Physician’s written opinion.

1910.120(F)(7)(i)

The employer shall obtain and furnish the employee with a copy of a written opinion from
the examining physician containing the following:

1910.120(f)(7)(i)(A)

The physician's opinion as to whether the employee has any detected medical conditions
which would place the employee at increased risk of material impairment of the employee's
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health from work in hazardous waste operations or emergency response, or from respirator
use.

.1910.120(f)(7)(i)(B)

1910.120(H)(7)(i)(B)

The physician's recommended limitations upon the employees assigned work.
1910.120(f)(7)(i)(C)

The results of the medical examination and tests if requested by the employee.
1910.120(F)(7)(i)(D)

A statement that the employee has been informed by the physician of the results of the
medical examination and any medical conditions which require further examination or
treatment.

1910.220(F)(7)(ii)

The written opinion obtained by the employer shall not reveal specific findings or diagnoses
unrelated to occupational exposure.

1910.120(f)(8)

Recordkeeping.

1910.120(f)(8)(i)

An accurate record of the medical surveillance required by paragraph (f) of this section shall
be retained. This record shall be retained for the period specified and meet the criteria of 29
CFR 1910.20.

1910.120(f)(8)(ii)

The record required in paragraph (f)(8)(i) of this section shall include at least the following
information:

1910.120(F)(8)(ii)(A)

The name and social security number of the employee;

1910.120(F)(8)(ii)(B)

Physicians' written opinions, recommended limitations and results of examinations and tests;
1910.120(F)(8)(ii)(C)

Any employee medical complaints related to exposure to hazardous substances;
1910.120(F)(8)(ii)(D)

A copy of the information provided to the examining physician by the employer, with the
exception of the standard and its appendices.

1910.120(g)

Engineering controls, work practices, and personal protective equipment for employee
protection. Engineering controls, work practices and PPE for substances regulated in Subpart
Z. (1) Engineering controls, work practices, personal protective equipment, or a combination
of these shall be implemented in accordance with this paragraph to protect employees from
exposure to hazardous substances and safety and health hazards.

1910.120(g)(1)

Engineering controls, work practices and PPE for substances regulated in Subparts G and
Z.

1910.120(g)(1)()

Engineering controls and work practices shall be instituted to reduce and maintain employee
exposure to or below the permissible exposure limits for substances regulated by 29 CFR
Part 1910, to the extent required by Subpart Z, except to the extent that such controls and

3-24



practices are not feasible.

NOTE TO PARAGRAPH (g)(1)(i): Engineering controls which may be feasible include the
use of pressurized cabs or control booths on equipment, and/or the use of remotely operated
material handling equipment. Work practices which may be feasible are removing all non-
essential employees from potential exposure during opening of drums, wetting down dusty
operations and locating employees upwind of possible hazards.

1910.120(g)(1)(ii)

Whenever engineering controls and work practices are not feasible, or not required, any
reasonable combination of engineering controls, work practices and PPE shall be used to
reduce and maintain to or below the permissible exposure limits or dose limits for substances
regulated by 29 CFR Part 1910, Subpart Z.

1910.120(g)(1)(iii)

The employer shall not implement a schedule of employee rotation as a means of compliance
with permissible exposure limits or dose limits except when there is no other feasible way of
complying with the airborne or dermal dose limits for ionizing radiation.

1910.120(g)(1)(iv)

The provisions of 29 CFR, subpart G, shall be followed.

1910.120(g)(2)

Engineering controls, work practices, and PPE for substances not regulated in Subparts G
and Z. An appropriate combination of engineering controls, work practices, and personal
protective equipment shall be used to reduce and maintain employee exposure to or below
published exposure levels for hazardous substances and health hazards not regulated by 29
CFR Part 1910, Subparts G and Z. The employer may use the published literature and MSDS
as a guide in making the employer's determination as to what level of protection the
employer believes is appropriate for hazardous substances and health hazards for which there
is no permissible exposure limit or published exposure limit.

1910.120(g)(3)

Personal protective equipment selection.

1910.120(g)(3)(i)

Personal protective equipment (PPE) shall be selected and used which will protect employees
from the hazards and potential hazards they are likely to encounter as identified during the
site characterization and analysis.

.1910.120(g)(3)(ii)

1910.120(g)(3)(ii)

Personal protective equipment selection shall be based on an evaluation of the performance
characteristics of the PPE relative to the requirements and limitations of the site, the task-
specific conditions and duration, and the hazards and potential hazards identified at the site.
1910.120(g)(3)(iii)

Positive pressure self-contained breathing apparatus, or positive pressure air-line respirators
equipped with an escape air supply shall be used when chemical exposure levels present will
create a substantial possibility of immediate death, immediate serious illness or injury, or
impair the ability to escape.

1910.120(g)(3)(iv)

Totally-encapsulating chemical protective suits (protection equivalent to Level A protection
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as recommended in Appendix B) shall be used in conditions where skin absorption of a
hazardous substance may result in a substantial possibility of immediate death, immediate
serious illness or injury, or impair the ability to escape.

1910.120(9)(3)(v)

The level of protection provided by PPE selection shall be increased when additional
informationor site conditions show that increased protection is necessary to reduce employee
exposures below permissible exposure limits and published exposure levels for hazardous
substances and health hazards. (See Appendix B for guidance on selecting PPE ensembles.)

NOTE TO PARAGRAPH (g)(3): The level of employee protection provided may be
decreased when additional information or site conditions show that decreased protection will
not result in hazardous exposures to employees.

1910.120(g)(3)(vi)

Personal protective equipment shall be selected and used to meet the requirements of 29 CFR
Part 1910, Subpart I, and additional requirements specified in this section.

1910.120(g)(4)

Totally-encapsulating chemical protective suits.

1910.120(g)(4)(i)

Totally-encapsulating suits shall protect employees from the particular hazards which are
identified during site characterization and analysis.

1910.120(g)(4)(ii)

Totally-encapsulating suits shall be capable of maintaining positive air pressure. (See
Appendix A for a test method which may be used to evaluate this requirement.)
1910.120(g)(4)(iii)

Totally-encapsulating suits shall be capable of preventing inward test gas leakage of more
than 0.5 percent. (See Appendix A for a test method which may be used to evaluate this
requirement.)

1910.120(g)(5)

Personal protective equipment (PPE) program. A personal protective equipment program,
which is part of the employer's safety and health program required in paragraph (b) of this
section or required in paragraph (p)(1) of this section and which isalso a part of the site-
specific safety and health plan shall be established. The PPE program shall address the
elements listed below. When elements, such as donning and doffing procedures, are provided
by the manufacturer of a piece of equipment and are attached to the plan, they need not be
rewritten into the plan as long as they adequately address the procedure or element.
1910.120(g)(5)(i)

PPE selection based upon site hazards,

1910.120(g)(5)(ii)

PPE use and limitations of the equipment,

..1910.120(g)(5)(iii)

1910.120(g)(5)(iii)

Work mission duration,
1910.120(g)(5)(iv)

PPE maintenance and storage,

1910.120(g)(5)(V)
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PPE decontamination and disposal,

1910.120(g)(5)(vi)

PPE training and proper fitting,

1910.120(g)(5)(vii)

PPE donning and doffing procedures,

1910.120(g)(5)(viii)

PPE inspection procedures prior to, during, and after use,

1910.120(g)(5)(ix)

Evaluation of the effectiveness of the PPE program, and

1910.120(g)(5)(x)

Limitations during temperature extremes, heat stress, and other appropriate medical
considerations.

1910.120(h)

Monitoring. --

1910.120(h)(1)

General.

1910.120(h)(2)(i)

Monitoring shall be performed in accordance with this paragraph where there may be a
question of employee exposure to hazardous concentrations of hazardous substances in order
to assure proper selection of engineering controls, work practices and personal protective
equipment so that employees are not exposed to levels which exceed permissible exposure
limits, or published exposure levels if there are no permissible exposure limits, for hazardous
substances.

1910.120(h)(2)(i1)

Air monitoring shall be used to identify and quantify airborne levels of hazardous substances
and safety and health hazards in order to determine the appropriate level of employee
protection needed on site.

1910.120(h)(2)

Initial entry. Upon initial entry, representative air monitoring shall be conducted to identify
any IDLH condition, exposure over permissible exposure limits or published exposure levels,
exposure over a radioactive material's dose limits or other dangerous condition such as the
presence of flammable atmospheres, oxygen-deficient environments.

1910.120(h)(3)

Periodic monitoring. Periodic monitoring shall be conducted when the possibility of an
IDLH condition or flammable atmosphere has developed or when there is indication that
exposures may have risen over permissible exposure limits or published exposure levels
since prior monitoring. Situations where it shall be considered whether the possibility that
exposures have risen are as follows:

1910.120(h)(3)(i)

When work begins on a different portion of the site.

1910.120(h)(3)(ii)

When contaminants other than those previously identified are being handled.
..1910.120(h)(3)(iii)

1910.120(h)(3)(iii)
When a different type of operation is initiated (e.g., drum opening as opposed to exploratory
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well drilling.)

1910.120(h)(3)(iv)

When employees are handling leaking drums or containers or working in areas with obvious
liquid contamination (e.g., a spill or lagoon.)

1910.120(h)(4)

Monitoring of high-risk employees. After the actual clean-up phase of any hazardous waste
operation commences; for example, when soil, surface water or containers are moved or
disturbed; the employer shall monitor those employees likely to have the highest exposures
to those hazardous substances and health hazards likely to be present above permissible
exposure limits or published exposure levels by using personal sampling frequently enough
to characterize employee exposures. The employer may utilize a representative sampling
approach by documenting that the employees and chemicals chosen for monitoring are based
on the criteria stated in the first sentence of this paragraph. If the employees likely to have
the highest exposure are over permissible exposure limits or published exposure limits, then
monitoring shall continue to determine all employees likely to be above those limits. The
employer may utilize a representative sampling approach by documenting that the employees
and chemicals chosen for monitoring are based on the criteria stated above.

NOTE TO PARAGRAPH (h): It is not required to monitor employees engaged in site
characterization operations covered by paragraph (c) of this section.

1910.120(i)

Informational programs. Employers shall develop and implement a program which is part of
the employer's safety and health program required in paragraph (b) of this section to inform
employees, contractors, and subcontractors (or their representative) actually engaged in
hazardous waste operations of the nature, level and degree of exposure likely as a result of
participation in such hazardous waste operations. Employees, contractors and subcontractors
working outside of the operations part of a site are not covered by this standard.

1910.120(])

Handling drums and containers --

1910.120(j)(2)

General.

1910.120(j)(1)(i)

Hazardous substances and contaminated, liquids and other residues shall be handled,
transported, labeled, and disposed of in accordance with this paragraph.

1910.120(5)(1)(ii)

Drums and containers used during the clean-up shall meet the appropriate DOT, OSHA, and
EPA regulations for the wastes that they contain.

1910.120(j)(1)(iii)

When practical, drums and containers shall be inspected and their integrity shall be assured
prior to being moved. Drums or containers that cannot be inspected before being moved
because of storage conditions (i.e., buried beneath the earth, stacked behind other drums,
stacked several tiers high in a pile, etc.) shall be moved to an accessible location and
inspected prior to further handling.

1910.120(j)(1)(iv)

Unlabeled drums and containers shall be considered to contain hazardous substances and
handled accordingly until the contents are positively identified and labeled.
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1910.120(j)(1)(v)

Site operations shall be organized to minimize the amount of drum or container movement.
1910.120(j)(1)(vi)

Prior to movement of drums or containers, all employees exposed to the transfer operation
shall be warned of the potential hazards associated with the contents of the drums or
containers.

1910.120(j)(1)(vii)

U.S. Department of Transportation specified salvage drums or containers and suitable
quantities of proper absorbent shall be kept available and used in areas where spills, leaks, or
ruptures may occur.

1910.120(j)(1)(viii)

Where major spills may occur, a spill containment program, which is part of the employer's
safety and health program required in paragraph (b) of this section, shall be implemented to
contain and isolate the entire volume of the hazardous substance being transferred.
1910.120(j)(1)(ix)

Drums and containers that cannot be moved without rupture, leakage, or spillage shall be
emptied into a sound container using a device classified for the material being transferred.
1910.120(J)(1)(x)

A ground-penetrating system or other type of detection system or device shall be used to
estimate the location and depth of buried drums or containers.

1910.120(j)(1)(xi)

Soil or covering material shall be removed with caution to prevent drum or container rupture.
1910.120(j)(1)(xii)

Fire extinguishing equipment meeting the requirements of 29 CFR Part 1910, Subpart L,
shall be on hand and ready for use to control incipient fires.

1910.120(j)(2)

Opening drums and containers. The following procedures shall be followed in areas where
drums or containers are being opened:

1910.120(j)(2)(i)

Where an airline respirator system is used, connections to the source of air supply shall be
protected from contamination and the entire system shall be protected from physical damage.
1910.120(j)(2)(ii)

Employees not actually involved in opening drums or containers shall be kept a safe distance
from the drums or containers being opened.

1910.120(5)(2)(iii)

If employees must work near or adjacent to drums or containers being opened, a suitable
shield that does not interfere with the work operation shall be placed between the employee
and the drums or containers being opened to protect the employee in case of accidental
explosion.

1910.120(j)(2)(iv)

Controls for drum or container opening equipment, monitoring equipment, and fire
suppression equipment shall be located behind the explosion-resistant barrier.

.1910.120()(2)(v)

1910.120(J)(2)(v)
When there is a reasonable possibility of flammable atmospheres being present, material
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handling equipment and hand tools shall be of the type to prevent sources of ignition.
1910.120(j)(2)(vi)

Drums and containers shall be opened in such a manner that excess interior pressure will be
safely relieved. If pressure cannot be relieved from a remote location, appropriate shielding
shall be placed between the employee and the drums or containers to reduce the risk of
employee injury.

1910.120(j)(2)(vii)

Employees shall not stand upon or work from drums or containers.

1910.120(j)(3)

Material handling equipment. Material handling equipment used to transfer drums and
containers shall be selected, positioned and operated to minimize sources of ignition related
to the equipment from igniting vapors released from ruptured drums or containers.
1910.120(j)(4)

Radioactive wastes. Drums and containers containing radioactive wastes shall not be handled
until such time as their hazard to employees is properly assessed.

1910.120(j)(5)

Shock sensitive wastes. As a minimum, the following special precautions shall be taken
when drums and containers containing or suspected of containing shock-sensitive wastes are
handled:

1910.120(5)(5)(i)

All non-essential employees shall be evacuated from the area of transfer.

1910.120(5)(5)(ii)

Material handling equipment shall be provided with explosive containment devices or
protective shields to protect equipment operators from exploding containers.
1910.120(5)(5)(iii)

An employee alarm system capable of being perceived above surrounding light and noise
conditions shall be used to signal the commencement and completion of explosive waste
handling activities.

1910.120(j)(5)(iv)

Continuous communications (i.e., portable radios, hand signals, telephones, as appropriate)
shall be maintained between the employee-in-charge of the immediate handling area and both
the site safety and health supervisor and the command post until such time as the handling
operation is completed. Communication equipment or methods that could cause shock
sensitive materials to explode shall not be used.

1910.120(j)(5)(v)

Drums and containers under pressure, as evidenced by bulging or swelling, shall not be
moved until such time as the cause for excess pressure is determined and appropriate
containment procedures have been implemented to protect employees from explosive relief
of the drum.

1910.120(j)(5)(vi)

Drums and containers containing packaged laboratory wastes shall be considered to contain
shock-sensitive or explosive materials until they have been characterized.

Caution: Shipping of shock sensitive wastes may be prohibited under U.S. Department of

Transportation regulations. Employers and their shippers should refer to 49 CFR 173.21 and
173.50.
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1910.120(j)(6)

Laboratory waste packs. In addition to the requirements of paragraph (j)(5) of this section,
the following precautions shall be taken, as a minimum, in handling laboratory waste packs
(lab packs):

1910.120(j)(6)(i)

Lab packs shall be opened only when necessary and then only by an individual
knowledgeable in the inspection, classification, and segregation of the containers within the
pack according to the hazards of the wastes.

1910.120(j)(6)(ii)

If crystalline material is noted on any container, the contents shall be handled as a shock-
sensitive waste until the contents are identified.

1910.120(j)(7)

Sampling of drum and container contents. Sampling of containers and drums shall be done
in accordance with a sampling procedure which is part of the site safety and health plan
developed for and available to employees and others at the specific worksite.
1910.120(j)(8)

Shipping and transport.

1910.120(j)(8)(i)

Drums and containers shall be identified and classified prior to packaging for shipment.
1910.120(5)(8)(ii)

Drum or container staging areas shall be kept to the minimum number necessary to safely
identify and classify materials and prepare them for transport.

1910.120(j)(8)(iii)

Staging areas shall be provided with adequate access and egress routes.

1910.120(j)(8)(iv)

Bulking of hazardous wastes shall be permitted only after a thorough characterization of the
materials has been completed.

1910.120(j)(9)

Tank and vault procedures.

1910.120(j)(9)(i)

Tanks and vaults containing hazardous substances shall be handled in a manner similar to
that for drums and containers, taking into consideration the size of the tank or vault.
1910.120(5)(9)(ii)

Appropriate tank or vault entry procedures as described in the employer's safety and health
plan shall be followed whenever employees must enter a tank or vault.

1910.120(k)

Decontamination --

1910.120(k)(1)

General. Procedures for all phases of decontamination shall be developed and implemented
in accordance with this paragraph.

..1910.120(k)(2)

1910.120(k)(2)

Decontamination procedures.

1910.120(k)(2)(i)

A decontamination procedure shall be developed, communicated to employees and
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implemented before any employees or equipment may enter areas on site where potential for
exposure to hazardous substances exists.

1910.120(k)(2)(ii)

Standard operating procedures shall be developed to minimize employee contact with
hazardous substances or with equipment that has contacted hazardous substances.
1910.120(k)(2)(iii)

All employees leaving a contaminated area shall be appropriately decontaminated; all
contaminated clothing and equipment leaving a contaminated area shall be appropriately
disposed of or decontaminated.

1910.120(k)(2)(iv)

Decontamination procedures shall be monitored by the site safety and health supervisor to
determine their effectiveness. When such procedures are found to be ineffective, appropriate
steps shall be taken to correct any deficiencies.

1910.120(k)(3)

Location. Decontamination shall be performed in geographical areas that will minimize the
exposure of uncontaminated employees or equipment to contaminated employees or
equipment.

1910.120(k)(4)

Equipment and solvents. All equipment and solvents used for decontamination shall be
decontaminated or disposed of properly.

1910.120(k)(5)

Personal protective clothing and equipment.

1910.120(k)(5)(i)

Protective clothing and equipment shall be decontaminated, cleaned, laundered, maintained
or replaced as needed to maintain their effectiveness.

1910.120(k)(5)(i1)

Employees whose non-impermeable clothing becomes wetted with hazardous substances
shall immediately remove that clothing and proceed to shower. The clothing shall be
disposed of or decontaminated before it is removed from the work zone.

1910.120(k)(6)

Unauthorized employees. Unauthorized employees shall not remove protective clothing or
equipment from change rooms.

1910.120(k)(7)

Commercial laundries or cleaning establishments. Commercial laundries or cleaning
establishments that decontaminate protective clothing or equipment shall be informed of the
potentially harmful effects of exposures to hazardous substances.

1910.120(k)(8)

Showers and change rooms. Where the decontamination procedure indicates a need for
regular showers and change rooms outside of a contaminated area, they shall be provided and
meet the requirements of 29 CFR 1910.141. If temperature conditions prevent the effective
use of water, then other effective means for cleansing shall be provided and used.
1910.120(I

Emergency response by employees at uncontrolled hazardous waste sites --
1910.120(1)(2)

Emergency response plan.

1910.220(N(2)(i)
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An emergency response plan shall be developed and implemented by all employers within
the scope of paragraphs (a)(1)(i) through (ii) of this section to handle anticipated emergencies
prior to the commencement of hazardous waste operations. The plan shall be in writing and
available for inspection and copying by employees, their representatives, OSHA personnel
and other governmental agencies with relevant responsibilities.

1910.220(1)(2)(i1)

Employers who will evacuate their employees from the danger area when an emergency
occurs, and who do not permit any of their employees to assist in handling the emergency,
are exempt from the requirements of this paragraph if they provide an emergency action plan
complying with 29 CFR 1910.38.

1910.120(1)(2)

Elements of an emergency response plan. The employer shall develop an emergency
response plan for emergencies which shall address, as a minimum, the following:
1910.120(1)(2)(1)

Pre-emergency planning.

1910.120(1)(2)(i1)

Personnel roles, lines of authority, training, and communication.

1910.220(1)(2)(ii1)

Emergency recognition and prevention.

1910.120(1)(2)(iv)

Safe distances and places of refuge.

1910.120(I)(2)(v)

Site security and control.

1910.120(1)(2)(vi)

Evacuation routes and procedures.

..1910.120(1)(2)(vii)

1910.120(1)(2)(vii)

Decontamination procedures which are not covered by the site safety and health plan.
1910.120(1)(2)(viii)

Emergency medical treatment and first aid.

1910.120(1)(2)(ix)

Emergency alerting and response procedures.

1910.120(1)(2)(x)

Critique of response and follow-up.

1910.120(1)(2)(xi)

PPE and emergency equipment.

1910.120(1)(3)

Procedures for handling emergency incidents.

1910.120(1)(3)(i)

In addition to the elements for the emergency response plan required in paragraph (1)(2) of
this section, the following elements shall be included for emergency response plans:
1910.1220(D(3)()(A)

Site topography, layout, and prevailing weather conditions.

1910.120(D(3)(i)(B)

Procedures for reporting incidents to local, state, and federal governmental agencies.
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1910.220(1)(3)(ii)

The emergency response plan shall be a separate section of the Site Safety and Health Plan.
1910.220(1)(3)(iii)

The emergency response plan shall be compatible and integrated with the disaster, fire and/or
emergency response plans of local, state, and federal agencies.

1910.120(1)(3)(iv)

The emergency response plan shall be rehearsed regularly as part of the overall training
program for site operations.

1910.120(D(3)(v)

The site emergency response plan shall be reviewed periodically and, as necessary, be
amended to keep it current with new or changing site conditions or information.
1910.120(1)(3)(vi)

An employee alarm system shall be installed in accordance with 29 CFR 1910.165 to notify
employees of an emergency situation, to stop work activities if necessary, to lower
background noise in order to speed communication, and to begin emergency procedures.
1910.120(1)(3)(vii)

Based upon the information available at time of the emergency, the employer shall evaluate
the incident and the site response capabilities and proceed with the appropriate steps to
implement the site emergency response plan.

1910.120(m)

IHlumination. Areas accessible to employees shall be lighted to not less than the minimum
illumination intensities listed in the following Table H-120.1 while any work is in progress:

TABLE H-120.1. -- MINIMUM ILLUMINATION INTENSITIES IN FOOT-CANDLES

|Foot—candles ||Area or operations |

|5 ||General site areas. |

3 Excavation and waste areas, accessways, active storage areas, loading
platforms, refueling, and field maintenance areas.

|5 ||Ind00rs: warehouses, corridors, hallways, and exitways. |

5 Tunnels, shafts, and general underground work areas; (Exception:

minimum of 10 foot-candles is required at tunnel and shaft heading
during drilling, mucking, and scaling. Mine Safety and Health
Administration approved cap lights shall be acceptable for use in the
tunnel heading.

10 General shops (e.g., mechanical and electrical equipment rooms, active
storerooms, barracks or living quarters, locker or dressing rooms, dining
areas, and indoor toilets and workrooms.

|30 ||First aid stations, infirmaries, and offices. |

1910.120(n)

Sanitation at temporary workplaces --
1910.120(n)(1)

Potable water.

1910.120(n)(2)(i)
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An adequate supply of potable water shall be provided on the site.

1910.120(n)(2)(ii)

Portable containers used to dispense drinking water shall be capable of being tightly closed,
and equipped with a tap. Water shall not be dipped from containers.

1910.120(n)(2)(iii)

Any container used to distribute drinking water shall be clearly marked as to the nature of its
contents and not used for any other purpose.

1910.120(n)(2)(iv)

Where single service cups (to be used but once) are supplied, both a sanitary container for the
unused cups and a receptacle for disposing of the used cups shall be provided.
1910.120(n)(2)

Nonpotable water.

1910.120(n)(2)(i)

Outlets for nonpotable water, such as water for firefighting purposes shall be identified to
indicate clearly that the water is unsafe and is not to be used for drinking, washing, or
cooking purposes.

1910.120(n)(2)(ii)

There shall be no cross-connection, open or potential, between a system furnishing potable
water and a system furnishing nonpotable water.

..1910.120(n)(3)

1910.120(n)(3)

Toilet facilities.

1910.120(n)(3)(1)

Toilets shall be provided for employees according to Table H-120.2.
TABLE H-120.2. -- TOILET FACILITIES

|Number of employees ||Minimum number of facilities |

|20 or fewer ||One. |

More than 20, fewer than 200 ||One toilet seat and 1 urinal per 40
employees.

More than 200 One toilet seat and 1 urinal per 50
employees.

1910.120(n)(3)(ii)

Under temporary field conditions, provisions shall be made to assure not less than one toilet
facility is available.

1910.120(n)(3)(iii)

Hazardous waste sites, not provided with a sanitary sewer, shall be provided with the
following toilet facilities unless prohibited by local codes:

1910.120(n)(3)(iii)(A)

Chemical toilets;

1910.120(n)(3)(iii)(B)

Recirculating toilets;

1910.120(n)(3)(iii)(C)

Combustion toilets; or

1910.120(n)(3)(iii)(D)
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Flush toilets.

1910.120(n)(3)(iv)

The requirements of this paragraph for sanitation facilities shall not apply to mobile crews
having transportation readily available to nearby toilet facilities.

1910.120(n)(3)(Vv)

Doors entering toilet facilities shall be provided with entrance locks controlled from inside
the facility.

..1910.120(n)(4)

1910.120(n)(4)

Food handling. All food service facilities and operations for employees shall meet the
applicable laws, ordinances, and regulations of the jurisdictions in which they are located.
1910.120(n)(5)

Temporary sleeping quarters. When temporary sleeping quarters are provided, they shall be
heated, ventilated, and lighted.

1910.120(n)(6)

Washing facilities. The employer shall provide adequate washing facilities for employees
engaged in operations where hazardous substances may be harmful to employees. Such
facilities shall be in near proximity to the worksite; in areas where exposures are below
permissible exposure limits and which are under the controls of the employer; and shall be so
equipped as to enable employees to remove hazardous substances from themselves.
1910.120(n)(7)

Showers and change rooms. When hazardous waste clean-up or removal operations
commence on a site and the duration of the work will require six months or greater time to
complete, the employer shall provide showers and change rooms for all employees exposed
to hazardous substances and health hazards involved in hazardous waste clean-up or removal
operations.

1910.220(n)(7)(i)

Showers shall be provided and shall meet the requirements of 29 CFR 1910.141(d)(3).
1910.220(n)(7)(ii)

Change rooms shall be provided and shall meet the requirements of 29 CFR 1910.141(e).
Change rooms shall consist of two separate change areas separated by the shower area
required in paragraph (n)(7)(1) of this section. One change area, with an exit leading off the
worksite, shall provide employees with an area where they can put on, remove and store
work clothing and personal protective equipment.

1910.220(n)(7)(iii)

Showers and change rooms shall be located in areas where exposures are below the
permissible exposure limits and published exposure levels. If this cannot be accomplished,
then a ventilation system shall be provided that will supply air that is below the permissible
exposure limits and published exposure levels.

1910.120(n)(7)(iv)

Employers shall assure that employees shower at the end of their work shift and when
leaving the hazardous waste site.

1910.120(0)

New technology programs.

1910.120(0)(1)
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The employer shall develop and implement procedures for the introduction of effective new
technologies and equipment developed for the improved protection of employees working
with hazardous waste clean-up operations, and the same shall be implemented as part of the
site safety and health program to assure that employee protection is being maintained.
1910.120(0)(2)

New technologies, equipment or control measures available to the industry, such as the use of
foams, absorbents, absorbents, neutralizers, or other means to suppress the level of air
contaminants while excavating the site or for spill control, shall be evaluated by employers or
their representatives. Such an evaluation shall be done to determine the effectiveness of the
new methods, materials, or equipment before implementing their use on a large scale for
enhancing employee protection. Information and data from manufacturers or suppliers may
be used as part of the employer's evaluation effort. Such evaluations shall be made available
to OSHA upon request.

1910.120(p)

Certain Operations Conducted Under the Resource Conservation and Recovery Act of
1976 (RCRA). Employers conducting operations at treatment, storage and disposal (TSD)
facilities specified in paragraph (a)(1)(iv) of this section shall provide and implement the
programs specified in this paragraph. See the "Notes and Exceptions" to paragraph (a)(2)(iii)
of this section for employers not covered.

1910.120(p)(1)

Safety and health program. The employer shall develop and implement a written safety and
health program for employees involved in hazardous waste operations that shall be available
for inspection by employees, their representatives and OSHA personnel. The program shall
be designed to identify, evaluate and control safety and health hazards in their facilities for
the purpose of employee protection, to provide for emergency response meeting the
requirements of paragraph (p)(8) of this section and to address as appropriate site analysis,
engineering controls, maximum exposure limits, hazardous waste handling procedures and
uses of new technologies.

1910.120(p)(2)

Hazard communication program. The employer shall implement a hazard communication
program meeting the requirements of 29 CFR 1910.1200 as part of the employer's safety and
program.

NOTE TO §1910.120 - The exemption for hazardous waste provided in 1910.1200 is
applicable to this section.
..1910.120(p)(3)

1910.120(p)(3)

Medical surveillance program. The employer shall develop and implement a medical
surveillance program meeting the requirements of paragraph (f) of this section.
1910.120(p)(4)

Decontamination program. The employer shall develop and implement a decontamination
procedure meeting the requirements of paragraph (k) of this section.

1910.120(p)(5)

New technology program. The employer shall develop and implement procedures meeting
the requirements of paragraph (o) of this section for introducing new and innovative
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equipment into the workplace.

1910.120(p)(6)

Material handling program. Where employees will be handling drums or containers, the
employer shall develop and implement procedures meeting the requirements of paragraphs
()(1)(i1) through (viii) and (xi) of this section, as well as (j)(3) and (j)(8) of this section prior
to starting such work.

1910.120(p)(7)

Training program --

1910.220(p)(7)(i)

New employees. The employer shall develop and implement a training program which is part
of the employer's safety and health program, for employees exposed to health hazards or
hazardous substances at TSD operations to enable the employees to perform their assigned
duties and functions in a safe and healthful manner so as not to endanger themselves or other
employees. The initial training shall be for 24 hours and refresher training shall be for eight
hours annually. Employees who have received the initial training required by this paragraph
shall be given a written certificate attesting that they have successfully completed the
necessary training.

1910.120(p)(7)(i1)

Current employees. Employers who can show by an employee's previous work experience
and/or training that the employee has had training equivalent to the initial training required
by this paragraph, shall be considered as meeting the initial training requirements of this
paragraph as to that employee. Equivalent training includes the training that existing
employees might have already received from actual site work experience. Current employees
shall receive eight hours of refresher training annually.

1910.120(p)(7)(iii)

Trainers. Trainers who teach initial training shall have satisfactorily completed a training
course for teaching the subjects they are expected to teach or they shall have the academic
credentials and instruction experience necessary to demonstrate a good command of the
subject matter of the courses and competent instructional skills.

1910.120(p)(8)

Emergency response program --

1910.120(p)(8)(i)

Emergency response plan. An emergency response plan shall be developed and
implemented by all employers. Such plans need not duplicate any of the subjects fully
addressed in the employer's contingency planning required by permits, such as those issued
by the U.S. Environmental Protection Agency, provided that the contingency plan is made
part of the emergency response plan. The emergency response plan shall be a written portion
of the employer's safety and health program required in paragraph (p)(1) of this section.
Employers who will evacuate their employees from the worksite location when an
emergency occurs and who do not permit any of their employees to assist in handling the
emergency are exempt from the requirements of paragraph (p)(8) if they provide an
emergency action plan complying with 29 CFR 1910.38.

1910.120(p)(8)(ii)

Elements of an emergency response plan. The employer shall develop an emergency
response plan for emergencies which shall address, as a minimum, the following areas to the
extent that they are not addressed in any specific program required in this paragraph:
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1910.120(p)(8)(i1)(A)

Pre-emergency planning and coordination with outside parties.
1910.120(p)(8)(ii)(B)

Personnel roles, lines of authority, training, and communication.
1910.120(p)(8)(i1)(C)

Emergency recognition and prevention.

1910.120(p)(8)(ii)(D)

Safe distances and places of refuge.

1910.120(p)(8)(ii)(E)

Site security and control.

1910.120(p)(8)(ii)(F)

Evacuation routes and procedures.

1910.120(p)(8)(i1)(G)

Decontamination procedures.

1910.120(p)(8)(ii)(H)

Emergency medical treatment and first aid.
1910.120(p)(8)(ii)(1)

Emergency alerting and response procedures.
..1910.120(p)(8)(ii)(J)

1910.120(p)(8)(i1)(J)

Critique of response and follow-up.

1910.120(p)(8)(i1)(K)

PPE and emergency equipment.

1910.120(p)(8)(iii)

Training.

1910.120(p)(8)(ii1)(A)

Training for emergency response employees shall be completed before they are called upon
to perform in real emergencies. Such training shall include the elements of the emergency
response plan, standard operating procedures the employer has established for the job, the
personal protective equipment to be worn and procedures for handling emergency incidents.

Exception #1: an employer need not train all employees to the degree specified if the
employer divides the work force in a manner such that a sufficient number of employees who
have responsibility to control emergencies have the training specified, and all other
employees, who may first respond to an emergency incident, have sufficient awareness
training to recognize that an emergency response situation exists and that they are instructed
in that case to summon the fully trained employees and not attempt control activities for
which they are not trained.

Exception #2: An employer need not train all employees to the degree specified if
arrangements have been made in advance for an outside fully-trained emergency response
team to respond in a reasonable period and all employees, who may come to the incident
first, have sufficient awareness training to recognize that an emergency response situation
exists and they have been instructed to call the designated outside fully-trained emergency
response team for assistance.
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1910.120(p)(8)(iii)(B)

Employee members of TSD facility emergency response organizations shall be trained to a
level of competence in the recognition of health and safety hazards to protect themselves and
other employees. This would include training in the methods used to minimize the risk from
safety and health hazards; in the safe use of control equipment; in the selection and use of
appropriate personal protective equipment; in the safe operating procedures to be used at the
incident scene; in the techniques of coordination with other employees to minimize risks; in
the appropriate response to over exposure from health hazards or injury to themselves and
other employees; and in the recognition of subsequent symptoms which may result from over
exposures.

1910.120(p)(8)(iii)(C)

The employer shall certify that each covered employee has attended and successfully
completed the training required in paragraph (p)(8)(iii) of this section, or shall certify the
employee's competency for certification of training shall be recorded and maintained by the
employer.

1910.120(p)(8)(iv)

Procedures for handling emergency incidents.

1910.120(p)(8)(iv)(A)

In addition to the elements for the emergency response plan required in paragraph (p)(8)(ii)
of this section, the following elements shall be included for emergency response plans to the
extent that they do not repeat any information already contained in the emergency response
plan:

1910.120(p)(8)(iv)(A)(1)

Site topography, layout, and prevailing weather conditions.

1910.120(p)(8)(iv)(A)(2)

Procedures for reporting incidents to local, state, and federal governmental agencies.
1910.120(p)(8)(iv)(B)

The emergency response plan shall be compatible and integrated with the disaster, fire and/or
emergency response plans of local, state, and federal agencies.

1910.120(p)(8)(iv)(C)

The emergency response plan shall be rehearsed regularly as part of the overall training
program for site operations.

1910.120(p)(8)(iv)(D)

The site emergency response plan shall be reviewed periodically and, as necessary, be
amended to keep it current with new or changing site conditions or information.
..1910.120(p)(8)(iv)(E)

1910.120(p)(8)(iv)(E)

An employee alarm system shall be installed in accordance with 29 CFR 1910.165 to notify
employees of an emergency situation, to stop work activities if necessary, to lower
background noise in order to speed communication; and to begin emergency procedures.
1910.120(p)(8)(iv)(F)

Based upon the information available at time of the emergency, the employer shall evaluate
the incident and the site response capabilities and proceed with the appropriate steps to
implement the site emergency response plan.

1910.120(q)
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Emergency response program to hazardous substance releases. This paragraph covers
employers whose employees are engaged in emergency response no matter where it occurs
except that it does not cover employees engaged in operations specified in paragraphs
(a)(1)(1) through (a)(1)(iv) of this section. Those emergency response organizations who have
developed and implemented programs equivalent to this paragraph for handling releases of
hazardous substances pursuant to section 303 of the Superfund Amendments and
Reauthorization Act of 1986 (Emergency Planning and Community Right-to-Know Act of
1986, 42 U.S.C. 11003) shall be deemed to have met the requirements of this paragraph.
1910.120(q)(1)

Emergency response plan. An emergency response plan shall be developed and
implemented to handle anticipated emergencies prior to the commencement of emergency
response operations. The plan shall be in writing and available for inspection and copying by
employees, their representatives and OSHA personnel. Employers who will evacuate their
employees from the danger area when an emergency occurs, and who do not permit any of
their employees to assist in handling the emergency, are exempt from the requirements of
this paragraph if they provide an emergency action plan in accordance with 29 CFR 1910.38.
1910.120(q)(2)

Elements of an emergency response plan. The employer shall develop an emergency
response plan for emergencies which shall address, as a minimum, the following areas to the
extent that they are not addressed in any specific program required in this paragraph:
1910.120(q)(2)(i)

Pre-emergency planning and coordination with outside parties..

1910.120(q)(2)(ii)

Personnel roles, lines of authority, training, and communication.

1910.120(q)(2)(iii)

Emergency recognition and prevention.

1910.120(q)(2)(iv)

Safe distances and places of refuge.

1910.120(q)(2)(v)

Site security and control.

1910.120(q)(2)(vi)

Evacuation routes and procedures.

1910.120(q)(2)(vii)

Decontamination.

1910.120(q)(2)(viii)

Emergency medical treatment and first aid.

1910.120(q)(2)(ix)

Emergency alerting and response procedures.

..1910.120(q)(2)(x)

1910.120(q)(2)(x)

Critique of response and follow-up.

1910.120(q)(2)(xi)

PPE and emergency equipment.

1910.120(q)(2)(xii)

Emergency response organizations may use the local emergency response plan or the state
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emergency response plan or both, as part of their emergency response plan to avoid
duplication. Those items of the emergency response plan that are being properly addressed
by the SARA Title III plans may be substituted into their emergency plan or otherwise kept
together for the employer and employee's use.

1910.120(q)(3)

Procedures for handling emergency response.

1910.120(a)(3)(1)

The senior emergency response official responding to an emergency shall become the
individual in charge of a site-specific Incident Command System (ICS). All emergency
responders and their communications shall be coordinated and controlled through the
individual in charge of the ICS assisted by the senior official present for each employer.

NOTE TO PARAGRAPH (q)(3)(i). - The "senior official" at an emergency response is the
most senior official on the site who has the responsibility for controlling the operations at the
site. Initially it is the senior officer on the first-due piece of responding emergency apparatus
to arrive on the incident scene. As more senior officers arrive (i.e. , battalion chief, fire chief,
state law enforcement official, site coordinator, etc.) the position is passed up the line of
authority which has been previously established.

1910.120(q)(3)(ii)

The individual in charge of the ICS shall identify, to the extent possible, all hazardous
substances or conditions present and shall address as appropriate site analysis, use of
engineering controls, maximum exposure limits, hazardous substance handling procedures,
and use of any new technologies.

.1910.120(q)(3)(iii)

1910.120(q)(3)(iii)

Based on the hazardous substances and/or conditions present, the individual in charge of the
ICS shall implement appropriate emergency operations, and assure that the personal
protective equipment worn is appropriate for the hazards to be encountered. However,
personal protective equipment shall meet, at a minimum, the criteria contained in 29 CFR
1910.156(e) when worn while performing fire fighting operations beyond the incipient stage
for any incident.

1910.120(a)(3)(iv)

Employees engaged in emergency response and exposed to hazardous substances presenting
an inhalation hazard or potential inhalation hazard shall wear positive pressure self-contained
breathing apparatus while engaged in emergency response, until such time that the individual
in charge of the ICS determines through the use of air monitoring that a decreased level of
respiratory protection will not result in hazardous exposures to employees.

1910.120(q)(3)(v)

The individual in charge of the ICS shall limit the number of emergency response personnel
at the emergency site, in those areas of potential or actual exposure to incident or site
hazards, to those who are actively performing emergency operations. However, operations in
hazardous areas shall be performed using the buddy system in groups of two or more.
1910.120(a)(3)(vi)

Back-up personnel shall be standing by with equipment ready to provide assistance or rescue.
Qualified basic life support personnel, as a minimum, shall also be standing by with medical
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equipment and transportation capability.

1910.120(9)(3)(vii)

The individual in charge of the ICS shall designate a safety officer, who is knowledgeable in
the operations being implemented at the emergency response site, with specific responsibility
to identify and evaluate hazards and to provide direction with respect to the safety of
operations for the emergency at hand.

1910.120(q)(3)(viii)

When activities are judged by the safety officer to be an IDLH and/or to involve an imminent
danger condition, the safety officer shall have the authority to alter, suspend, or terminate
those activities. The safety official shall immediately inform the individual in charge of the
ICS of any actions needed to be taken to correct these hazards at the emergency scene.
1910.120(q)(3)(ix)

After emergency operations have terminated, the individual in charge of the ICS shall
implement appropriate decontamination procedures.

1910.120(a)(3)(x)

When deemed necessary for meeting the tasks at hand, approved self-contained compressed
air breathing apparatus may be used with approved cylinders from other approved self-
contained compressed air breathing apparatus provided that such cylinders are of the same
capacity and pressure rating. All compressed air cylinders used with self-contained breathing
apparatus shall meet U.S. Department of Transportation and National Institute for
Occupational Safety and Health criteria.

1910.120(q)(4)

Skilled support personnel. Personnel, not necessarily an employer's own employees, who are
skilled in the operation of certain equipment, such as mechanized earth moving or digging
equipment or crane and hoisting equipment, and who are needed temporarily to perform
immediate emergency support work that cannot reasonably be performed in a timely fashion
by an employer's own employees, and who will be or may be exposed to the hazards at an
emergency response scene, are not required to meet the training required in this paragraph for
the employer's regular employees. However, these personnel shall be given an initial briefing
at the site prior to their participation in any emergency response. The initial briefing shall
include instruction in the wearing of appropriate personal protective equipment, what
chemical hazards are involved, and what duties are to be performed. All other appropriate
safety and health precautions provided to the employer's own employees shall be used to
assure the safety and health of these personnel.

1910.120(q)(5)

Specialist employees. Employees who, in the course of their regular job duties, work with
and are trained in the hazards of specific hazardous substances, and who will be called upon
to provide technical advice or assistance at a hazardous substance release incident to the
individual in charge, shall receive training or demonstrate competency in the area of their
specialization annually.

1910.120(q)(6)

Training. Training shall be based on the duties and function to be performed by each
responder of an emergency response organization. The skill and knowledge levels required
for all new responders, those hired after the effective date of this standard, shall be conveyed
to them through training before they are permitted to take part in actual emergency
operations on an incident. Employees who participate, or are expected to participate, in
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emergency response, shall be given training in accordance with the following paragraphs:
1910.120(q)(6)(i)

First responder awareness level. First responders at the awareness level are individuals who
are likely to witness or discover a hazardous substance release and who have been trained to
initiate an emergency response sequence by notifying the proper authorities of the release.
They would take no further action beyond notifying the authorities of the release. First
responders at the awareness level shall have sufficient training or have had sufficient
experience to objectively demonstrate competency in the following areas:
..1910.120(q)(6)(i)(A)

1910.120(q)(6)(i)(A)

An understanding of what hazardous substances are, and the risks associated with them in an
incident.

1910.120(q)(6)(1)(B)

An understanding of the potential outcomes associated with an emergency created when
hazardous substances are present.

1910.120(q)(6)(i)(C)

The ability to recognize the presence of hazardous substances in an emergency.
1910.120(q)(6)(i)(D)

The ability to identify the hazardous substances, if possible.

1910.120(q)(6)(i)(E)

An understanding of the role of the first responder awareness individual in the employer's
emergency response plan including site security and control and the U.S. Department of
Transportation's Emergency Response Guidebook.

1910.120(q)(6)(i)(F)

The ability to realize the need for additional resources, and to make appropriate notifications
to the communication center.

1910.120(a)(6)(ii)

First responder operations level. First responders at the operations level are individuals who
respond to releases or potential releases of hazardous substances as part of the initial
response to the site for the purpose of protecting nearby persons, property, or the
environment from the effects of the release. They are trained to respond in a defensive
fashion without actually trying to stop the release. Their function is to contain the release
from a safe distance, keep it from spreading, and prevent exposures. First responders at the
operational level shall have received at least eight hours of training or have had sufficient
experience to objectively demonstrate competency in the following areas in addition to those
listed for the awareness level and the employer shall so certify:

1910.120(q)(6)(i1)(A)

Knowledge of the basic hazard and risk assessment techniques.

1910.120(q)(6)(ii)(B)

Know how to select and use proper personal protective equipment provided to the first
responder operational level.

1910.120(q)(6)(i1)(C)

An understanding of basic hazardous materials terms.

1910.120(q)(6)(ii)(D)

Know how to perform basic control, containment and/or confinement operations within the
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capabilities of the resources and personal protective equipment available with their unit.
1910.120(q)(6)(i1)(E)

Know how to implement basic decontamination procedures.

1910.120(q)(6)(i1)(F)

An understanding of the relevant standard operating procedures and termination procedures.

.1910.120(q)(6)(iii)

1910.120(a)(6)(iii)

Hazardous materials technician. Hazardous materials technicians are individuals who
respond to releases or potential releases for the purpose of stopping the release. They assume
a more aggressive role than a first responder at the operations level in that they will approach
the point of release in order to plug, patch or otherwise stop the release of a hazardous
substance. Hazardous materials technicians shall have received at least 24 hours of training
equal to the first responder operations level and in addition have competency in the following
areas and the employer shall so certify:

1910.120(q)(6)(iii)(A)

Know how to implement the employer's emergency response plan.

1910.120(q)(6)(iii)(B)

Know the classification, identification and verification of known and unknown materials by
using field survey instruments and equipment.

1910.120(q)(6)(iii)(C)

Be able to function within an assigned role in the Incident Command System.
1910.120(q)(6)(iii)(D)

Know how to select and use proper specialized chemical personal protective equipment
provided to the hazardous materials technician.

1910.120(q)(6)(iii)(E)

Understand hazard and risk assessment techniques.

1910.120(q)(6)(iii)(F)

Be able to perform advance control, containment, and/or confinement operations within the
capabilities of the resources and personal protective equipment available with the unit.
1910.120(q)(6)(ii1)(G)

Understand and implement decontamination procedures.

1910.120(q)(6)(ii1)(H)

Understand termination procedures.

1910.120(q)(6)(iii)(1)

Understand basic chemical and toxicological terminology and behavior.

1910.120(q)(6)(iv)

Hazardous materials specialist. Hazardous materials specialists are individuals who respond
with and provide support to hazardous materials technicians. Their duties parallel those of the
hazardous materials technician, however, those duties require a more directed or specific
knowledge of the various substances they may be called upon to contain. The hazardous
materials specialist would also act as the site liaison with Federal, state, local and other
government authorities in regards to site activities. Hazardous materials specialists shall have
received at least 24 hours of training equal to the technician level and in addition have
competency in the following areas and the employer shall so certify:

1910.120(q)(6)(iv)(A)
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Know how to implement the local emergency response plan.

1910.120(q)(6)(iv)(B)

Understand classification, identification and verification of known and unknown materials by
using advanced survey instruments and equipment.

1910.120(q)(6)(iv)(C)

Know the state emergency response plan.

1910.120(q)(6)(iv)(D)

Be able to select and use proper specialized chemical personal protective equipment provided
to the hazardous materials specialist.

1910.120(q)(6)(iv)(E)

Understand in-depth hazard and risk techniques.

1910.120(q)(6)(iv)(F)

Be able to perform specialized control, containment, and/or confinement operations within
the capabilities of the resources and personal protective equipment available.
1910.120(q)(6)(iv)(G)

Be able to determine and implement decontamination procedures.

1910.120(q)(6)(iv)(H)

Have the ability to develop a site safety and control plan.

1910.120(q)(6)(iv)(1)

Understand chemical, radiological and toxicological terminology and behavior.
1910.120(a)(6)(v)

On scene incident commander. Incident commanders, who will assume control of the
incident scene beyond the first responder awareness level, shall receive at least 24 hours of
training equal to the first responder operations level and in addition have competency in the
following areas and the employer shall so certify:

1910.120(q)(6)(v)(A)

Know and be able to implement the employer's incident command system.
1910.120(q)(6)(v)(B)

Know how to implement the employer's emergency response plan.

1910.120(q)(6)(v)(C)

Know and understand the hazards and risks associated with employees working in chemical
protective clothing.

1910.120(q)(6)(v)(D)

Know how to implement the local emergency response plan.

..1910.120(q)(6)(v)(E)

1910.120(q)(6)(v)(E)

Know of the state emergency response plan and of the Federal Regional Response Team.
1910.120(q)(6)(v)(F)

Know and understand the importance of decontamination procedures.

1910.120(q)(7)

Trainers. Trainers who teach any of the above training subjects shall have satisfactorily
completed a training course for teaching the subjects they are expected to teach, such as the
courses offered by the U.S. National Fire Academy, or they shall have the training and/or
academic credentials and instructional experience necessary to demonstrate competent
instructional skills and a good command of the subject matter of the courses they are to
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teach.

1910.120(q)(8)

Refresher training.

1910.120(q)(8)(1)

Those employees who are trained in accordance with paragraph (q)(6) of this section shall
receive annual refresher training of sufficient content and duration to maintain their
competencies, or shall demonstrate competency in those areas at least yearly.
1910.120(q)(8)(i1)

A statement shall be made of the training or competency, and if a statement of competency is
made, the employer shall keep a record of the methodology used to demonstrate competency.
1910.120(q)(9)

Medical surveillance and consultation.

1910.120(q)(9)(i)

Members of an organized and designated HAZMAT team and hazardous materials specialist
shall receive a baseline physical examination and be provided with medical surveillance as
required in paragraph (f) of this section.

1910.120(q)(9)(ii)

Any emergency response employees who exhibit signs or symptoms which may have
resulted from exposure to hazardous substances during the course of an emergency incident
either immediately or subsequently, shall be provided with medical consultation as required
in paragraph (f)(3)(ii) of this section.

1910.120(q)(10)

Chemical protective clothing. Chemical protective clothing and equipment to be used by
organized and designated HAZMAT team members, or to be used by hazardous materials
specialists, shall meet the requirements of paragraphs (g)(3) through (5) of this section.
1910.120(q)(11)

Post-emergency response operations. Upon completion of the emergency response, if it is
determined that it is necessary to remove hazardous substances, health hazards and materials
contaminated with them (such as contaminated soil or other elements of the natural
environment) from the site of the incident, the employer conducting the clean-up shall
comply with one of the following:

1910.120(a)(11)(i)

Meet all the requirements of paragraphs (b) through (o) of this section; or
..1910.120(q)(11)(ii)

1910.120(g)(11)(ii)

Where the clean-up is done on plant property using plant or workplace employees, such
employees shall have completed the training requirements of the following: 29 CFR 1910.38,
1910.134, 1910.1200, and other appropriate safety and health training made necessary by the
tasks they are expected to perform such as personal protective equipment and
decontamination procedures.

APPENDICES TO §1910.120 - HAZARDOUS WASTE OPERATIONS AND
EMERGENCY RESPONSE

NOTE: The following appendices serve as non-mandatory guidelines to assist employees and
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employers in complying with the appropriate requirements of this section. However
paragraph 1910.120(g) makes mandatory in certain circumstances the use of Level A and

Level B PPE protection.
[61 FR 9227, March 7, 1996; 67 FR 67964, Nov. 7, 2002]
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In order to recognize the potential for an emergency, pre-planning should be done ahead
of time to identify the following:

* Potential release points
¢ Chemicals that could be released
e Hazards created when chemicals are released

The following section will help identify some potential release points at your facility.
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POTENTIAL RELEASE POINTS — EQUIPMENT & EQUIPMENT PROCESSES

Electroplating — tank leaks or failures
- Acids

— Caustics

— Cyanide solutions

Parts cleaning — tank leaks or failures
— Trichorethylene

— Perchlorethylene

— Freon

Painting

— Dip tank leaks

— Spray system failure

— Cleaning solvents container spills

Electrical equipment
— Oil spills from transformers, regulators, switch gear, capacitors; any of the above
may contain PCB material

Batch process vessels
— Mixers, blenders, reactors, vessel failure —
overfilling, run away reaction

Waste water treatment

— Spill or release of chemicals

— Overflow of process tanks

— Spill or release elsewhere causing system malfunction

Piping systems

— Failure to move material caused by corrosion
— Valve and fitting failure

— Struck by forklifts, trucks

Continuous process (oil refining, chemicals)

— Potential for large releases due to high volumes

— Inability to shut down quickly and simply

— Large amount of piping & process equipment

— Covers large area, harder to monitor, fewer workers




Information in this section concerns the basic hazards which may exist and general

methods of determining the nature of the hazard.

Health and safety hazards can be grouped into three main types:

CHEMICAL

BIOLOGICAL

PHYSICAL

Flammable liquids
Toxic gases
Carcinogens
Poisons

Infectious hospital wastes
Research materials

Radiation

Electricity

Stress

Heat and cold

Slips, trips and falls

Steam and chemical clouds
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HEALTH EFFECTS
The health effects due to a hazardous substance can be acute or chronic.
ACUTE EFFECTS

An acute health effect means the body’s response occurs at the time of exposure or within
a few days. Acute effects may result from exposure to high concentrations of a
substance.

— Choking

— Coughing

— Dizziness

— Nausea

— Burning in eyes, throat or skin

CHRONIC EFFECTS

A chronic health effect means that the body’s response takes a long time to show up.
Chronic effects involve repeated or prolonged exposure to a chemical. Examples:

— Cancer

— Liver disease

— Mental deterioration
— Lead poisoning

— Impotence
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Chemical reactions can cause harm to people and the environment by:

— Releasing toxic gases
— Putting out large amounts of heat
— Causing a fire or explosion

Chemical terms used to describe the chemical and physical properties of substances help
the first responder to anticipate the hazards that may be present during an incident.

— Flash point

— Vapor pressure
— Boiling point
— Vapor density
— Flammability
— Solubility

Knowing the upper and lower explosive limits help the first responder determine if the
atmosphere is potentially explosive. If the concentration of a flammable vapor or gas is
greater that 10% of the LEL, the area should be evacuated.

There are three main ways that chemicals and other harmful substances can enter the

body:
1. Mouth
2. Lungs
3. Skin

Once chemicals enter the body, they can affect organs like the liver, the blood, and bone
marrow, kidneys and bladder, and the nervous system.

Proper use of Personal Protective Equipment and safe work practices can protect workers
from many chemical hazards. Signs of chemical exposure can be immediate or delayed.
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CHEMICAL EFFECTS

Toxicology is the capacity of a substance to produce injury. Toxicity is the quality,
relative or specific degree of being toxic or poisonous.

Central element of toxicology is the depiction of the safe use of chemicals. As
establishing the probability that injury will result from the chemical under certain
conditions and the establishment of limits of safety. Safety is the practical certainty that
injury will not result from use of a substance under specified conditions of quantity and
manner of use.

The measurement of toxicity has many factors:

Types

Time and frequency

Route by which exposure occurs
Physical and chemical form of substance
Dose delivered

Site of first contact, e.g., local: lungs or skin
Systemic: site distant from contact point to which toxicant is absorbed and
distributed

Major routes of entry:

Respiratory
Skin
Gastrointestinal
Injection

Major routes of excretion:

Lungs
Urine/Feces
Skin
Hair/Nails
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Chemical & Physical Characteristics

Understanding the way chemicals behave can help the first responder anticipate the
hazards a substance might present in an emergency. Scientists have developed many
terms to describe the chemical and physical properties of substances. A general
understanding of these terms’ meanings would be helpful.

PHYSICAL STATES

The physical characteristics of a substance at a given temperature, pressure, and volume.
Substances can exist as solids, liquids, or gases --- water — ice; water; steam. The
importance of its physical state can determine the type of response activity that will be
most appropriate.

BOILING POINT

The temperature at which a liquid changes into gas. Water boils at 212°F. The air’s
temperature will determine whether it will be a liquid or gas during an emergency
response.

Corrosive

A compound which can damage or destroy skin, metal, or other solids. Corrosives need
to be kept in appropriate containers such as glass or special plastics. Corrosives can harm
your skin, lungs, mouth and stomach.

FLAMMABILITY

It is the potential for a liquid or gas to catch on fire; gasoline and kerosene are liquids;
propane a gas.

The flammability of a substance is important to know to determine the probability of a
fire.

FLASH POINT

It is the lowest temperature at which a material will give off enough vapor to start
burning. The flash point is used to classify the relative fire hazards of liquids. A low
flash point means it is considered flammable.
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OXIDIZER

A chemical with the capability of giving off large amounts of oxygen such as perchloric
acid and sodium peroxide.

Fires or explosions are more likely to occur if oxidizers are stored near flammables.
VAPOR PRESSURE

A measurement of how much vapor is given off by a chemical at a specific temperature.
It is measured in millimeters of mercury, like atmospheric pressure. Materials with high
vapor pressures overcome a first responder who is not protected.

pH

Is a measurement scale to determine whether a substance is an acid or a base. A range of
1 to 6 is considered an acid and a range of 8 to 14 a base. A pH of 7 is considered
neutral. pH is important because mixing a strong acid with a strong base could result in a
violent and harmful reaction. In addition, acids and bases by themselves can cause skin
burns or corrode certain metals. pH can be measured by a pH meter or litmus paper.

SOLUBILITY

Is the measurement of how readily a chemical dissolves in a liquid. Alcohol mixes with
water and oil floats on water. If liquid spills into a waterway and is not soluble, it will
either float or sink. SPECIFIC GRAVITY is the relative weight of a liquid compared
with an equal volume of water. Oil with a specific gravity of less than (<) 1 floats on
water. Lead has a specific gravity of more than (>) 1 and sinks in water.

CHEMICAL REACTIONS

Various types of chemical reactions can occur when two or more compounds combine.
— Toxic gases
— Heat
— Fire or explosion
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I ncompatible chemicals can be dangerous such as ammonia and chlorine which can
produce a toxic gas when combined.

SPONTANEOUS COMBUSTION

Some chemicals can catch on fire without a flame. When white phosphorus is exposed to
air a fire and a dense fog of toxic materials results.

VAPOR DENSITY

Relative weight of a gas as compared to an equal volume of air. Helium is < than 1 and
rises. Phosgene is > than 1 is heavier than air and will sink.

If a vapor is denser it may accumulate in low areas such as a trench or hole and could
lead to an oxygen decrease in the air, a fire, explosion and other dangers to a first
responder.
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FIRE TRIANGLE AND FIRE TETRAHEDRON

Fire is considered a chemical reaction. This chemical reaction is known as combustion.
The fire triangle and fire tetrahedron are useful in explaining what is necessary for
combustion to occur and how combustion can be extinguished.

Firetriangle
For a fire to burn, there must be at least three things: fuel, oxygen and heat (flame or
spark). These three things make up the fire triangle. Fuel, oxygen, and heat in the proper

proportions will allow for a fire to occur. Removing any one of the three will cause the
fire to be extinguished.

fire

oxygen
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RECOGNIZING CHEMICAL HAZARDS -
CONTAINER SHAPES

Containers are used to store and ship materials. Although the identity of materials in
containers may be generally known at a facility, in an emergency, the labels and placards
may be damaged or blocked from view. It is important to recognize specific types of
containers.

Some of the types of containers and their common contents are identified here. There
are, also, special types of containers that may be used at the plant that require review as
part of preplanning.

Compressed gas cylinders

May contain flammable gases, corrosive gases, toxic gases, or a wide variety of gas and
liquids. Gas is normally released through a valve on top of the cylinder. Failure of the
cylinder valve, rupture disk, or wall may release liquid and gas and propel the cylinder
like a rocket.

Totetanks

Tote tanks are used when the required quantity is more than a drum and less than a tank
truck. Empty tanks are normally returned to the supplier for refilling and reuse. They
could be made of steel, aluminum, plastic. Normally, they drain through a bottom valve
and have no remote shut-off.

Some common materials stored are:
— paints
— solvents
— resins
— corrosives
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RECOGNIZING CHEMICAL HAZARDS FROM CONTAINER SHAPES

Infectious M aterials

This type of waste should be in boxes, plastic containers or red plastic bags. Examples
include used needles and syringes, soiled bandages, test tubes, etc.

S

\"%

Infectious materials symbol
Fluorescent orange
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CONTAINER SHAPES

Drums

e (Closed-top metal — noncorrosive liquids

e Closed-top plastic or composite — corrosive liquids

e Open-top metal — solids or sludges

*  Open-top plastic — corrosive solids or sludges

» Stainless steel, nickel, MONEL — chemicals that require special containers for safe
confinement

Open-top (left) and closed-top drums (right)
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Drum Type

Hazards

Polyethylene or PVC-lined Drums

Often contain strong acids or bases. If the
lining is punctured, the substances usually
quickly corrode the steel, resulting in a
significant leak or spill.

Exotic Metal Drums (i.e. aluminum, nickel or
other unusual metal)

Very expensive drums that usually contain an
extremely dangerous material.

Single-walled drums used as a pressure vessel

These drums have fittings for both product
filling and placement of an inert gas, such as
nitrogen. May contain reactive, flammable, or
explosive substances.

Laboratory Packs

Used for disposal of expired chemicals and
process samples from university laboratories,
hospitals, and similar institutions. Individual
containers within the lab pack are often packed
in absorbent material. They may contain
incompatible materials, radioisotopes, shock-
sensitive, highly volatile, highly corrosive, or
very toxic exotic chemicals. Laboratory packs
can be an ignition source for fires at hazardous
waste sites.

Drumhead Configuration

| nformation

Whole lid removable

Designed to contain a solid material

Has a bung

Designed to contain a liquid

Contains a liner

May contain a highly corrosive or otherwise
hazardous material.
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SPHERE TANKS

These tanks may be round or elliptical and have large relief devices at the very top of the

tank. They store pressurized materials such as methane, propane, LPG, heptane, ethane,
and other light gasses

l

\ I

\?
'f' A At
Mt

Sphere Tanks
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HORIZONTAL TANKS

Horizontal tanks are horizontal cylinders which sit on the ground or on legs. These tanks
usually store flammable liquids, corrosives, and poisons, but may contain anything.

Horizontal Tanks
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CONE ROOF TANKS

Cone roof tanks have a distinctive roof design. These tanks store liquids that will burn or
explode.




FLOATING ROOF TANKS

stairs to ledge
top around top

manway

External Floating Roof Tanks

Roof appears flat actually floats up and down.
Normally store flammable liquid.
Common use in petroleum bulk storage facilities.
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PRESSURIZED TANK CARS

Horizontal tanks with rounded ends. Usually carry flammable and non-flammable gases

and poisons.
IINENE g INREEE

NON-PRESSURIZED RAIL TANK CARS

Horizontal tank with flat ends and a manway with valves and fittings. Carry flammable
and combustible liquids, solids, oxidizers, organic peroxides, and corrosives.

I

T

(o
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RECOGNIZING PHYSICAL HAZARDS

Physical hazards include a wide range of potential exposures. These include radiation,
electricity, and slips, trips, and falls. The potential for injury from these hazards may
increase during an emergency due to poor visibility and tendency to rush.

Radiation

Radioactive sources are used in industry and medicine. Radioactive wastes result from
energy and weapons production. As a first responder you should keep as far away as
possible from anything bearing the radiation symbol.

Radiation Symbol
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PHYSICAL HAZARDS

Electricity

Power lines or sources may be damaged in accident or incidents. They represent a major
risk of electrocution. Other risks of electrical and hazardous material exposure may be
present at transformers and circuit boxes.

HEAT AND COLD
Extreme temperatures put extra physical stress on the body.
SLIPS, TRIPS, AND FALLS

Injured backs and broken limbs may result. To the first responder an incident might
result in a delayed response or exposure to hazardous materials.

STEAM

May cause severe burns or, the steam and the heat from it, may react with other materials
to compound the problem at a hazardous materials incident scene. It is possible that what
appears to be steam is actually toxic clouds or gases escaping from a pressurized
container.

CONFINED SPACES

Emergency responders must be aware of the dangers of entering into areas such as
ditches, stream beds, trailers, tanks, rail cars, basements, and storage closets.
Accumulations of chemical vapors can occur quickly in confined spaces.
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RECOGNIZING AND IDENTIFYING HAZARDOUS MATERIALS

GENERAL CHARACTERISTICS AND EXAMPLES

OF HAZARDOUS MATERIALS

GENERAL CATEGORY
DOT CLASSIFICATIONS

EXAMPLES

GENERAL HAZARDOUS PROPERTIES

Explosives and

Blasting Agents
Class A Explosive
Class B Explosive

Class C Explosive

Blasting Agent

Dynamite, Dry TNT, Black Powder
Propellant Explosives, Rocket Motors,
Special Fireworks

Common Fireworks, Small Arms
Ammunition Ammonium Nitrate - Fuel Oil
Mixtures

Sensitive to heat and shock
Contamination could cause explosion
Thermal and mechanical impact potential

Gases (Compressed,

Liquefied or Dissolved

under Pressure)
Flammable Gas

Nonflammable Gas

Cryogenic

Liquefied Petroleum Gas, Acetylene,
Hydrogen

Carbon Dioxide, Sulfur Dioxide, Anhydrous
Ammonia
Ethylene, Nitrogen

Explosion potential
BLEVE
Vapor-air
Flammability hazard

Liquefied gases - cold temperatures -
frostbite-high expansion ratio

Flammable and
Combustible Liquids
Flammable Liquid
Pyroforic Liquid

Combustible Liquid

Acetone, Gasoline, Methyl Alcohol
Aluminum Alkyls, Alkyl Boranes

Fuel Qils, Ethylene Glycols

Flammability hazard
Explosion potential
BLEVE
Vapor-air
Potentially corrosive, toxic, thermally
unstable

Flammable Solids
Flammable Solid

Water Reactive

Spontaneously Combustible

Pyroxylin Plastics, Magnesium-Aluminum

Powder

Sodium and Potassium Metals, Calcium
Carbide

Phosphorus

Readily ignite and burn explosively, some
spontaneously

Water reactive potential

Toxic and corrosive potentials

Oxidizers and Organic Peroxides
Oxidizer

Organic Peroxide

Ammonium Nitrate Fertilizer, Hydrogen
Peroxide Solution
Benzoyl Peroxide, Peracetic Acid Solution

Supply oxygen to support combustion of
normally nonflammable materials

Explosively sensitive to heat, shock, friction.
Potentially toxic

Poisonous and Infectious Substances

Poison A Arsine, Hydrocyanic Acid, Phosgene Harm from inhalation, ingestion, absorption
Poison B Aniline, Arsenic, Methyl Bromide

Irritant Tear Gas, Xylyl Bromide Flammability potential

Etiologic Agent Anthrax, Botulism, Rabies, Tetanus

Radioactive Substances
Radioactive Material

Plutonium, Cobalt, Uranium, Uranium
Hexafluoride

Harm: Particulate - alpha and beta
particles
Radiation - gamma rays

Internal and external

Corrosives
Corrosive Material

Acids - Hydrochloric Acid, Oleum, Sulfuric
Acid
Bases - Caustic Soda, Caustic Potash

Harm: Disintegration of tissues, external
Fuming potential

Oxidizing effect

Splatter potential

Other Regulated Materials

Dry Ice, Carbon Tetrachloride

Quicklime, Metallic Mercury

Oakum, Bleaching Powder

Consumer Commodity

Hazardous Substances - Pentachloro-
phenol, Adipic Acid - and Hazardous
Wastes

Toxic
Corrosive

Refer to Appendix A for definitions

NATIONAL FIRE ACADEMY 9 NATIONAL EMERGENCY TRAINING CENTER
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M SDS Practice Exercise

Instructions: Using the MSDS the instructor provides, answer the following
questions:

1.

If more information is needed on the hazards of this product, what other name
might a person look under?

Is this substance a mixture? If so, what?

. What 1s the NFPA numerical ratings for this product?

A small spill of the product has caught fire. What can be used to extinguish it?
Are there any special fire fighting procedures to be taken?

What could happen to a person if they were exposed to this product?

What is the recommended first aid procedures?

What is the minimum protective clothing necessary while handling this
product?

A small spill has occurred. What is the procedure for clean-up?
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CLOROX -- CLOROX GERM Cl DAL BLEACH

MATERI AL SAFETY DATA SHEET

NSN: 793000F046054

Manuf acturer's CAGE: 93098

Part No. Indicator: A

Part Nunber/ Trade Nanme: CLOROX GERM Cl DAL BLEACH

Conpany's Nane: CLOROX CO ( HEADQUARTERS)
Conpany's Street: 1221 BROADVWAY
Conmpany's P. O Box: 24305

Conpany's City: QAKLAND

Conpany's State: CA

Conpany's Country: US

Conpany's Zip Code: 94623

Conpany's Emerg Ph #: 510-847-6100
Conpany's Info Ph #: 510-847-6796

Record No. For Safety Entry: 001

Tot Safety Entries This Stk#: 001

Status: SE

Dat e MBDS Prepared: 01NOV92

Safety Data Review Date: 18JAN96
Preparer's Conpany: CLOROX CO (HEADQUARTERS)
Preparer's St O P. O Box: 1221 BROADWAY
Preparer's City: QAKLAND

Preparer's State: CA

Preparer's Zip Code: 94623

MBDS Serial Nunmber: BYMVQ

Proprietary: NO

I ngredi ent: SODI UM HYPOCHLORI TE, HYPOCHLOROUS ACI D SODI UM SALT
I ngredi ent Sequence Nunber: 01

Percent: 5.25

NI OSH ( RTECS) Nunber: NH3486300

CAS Nunber: 7681-52-9

Appear ance And Odor: CLEAR, LIGHT YELLOW LI QU D W CHLORI NE ODOR
Boi ling Point: 212F

Specific Gavity: 1.085

Solubility In Water: COVPLETE

pH 11.4

Special Fire Fighting Proc: IN A FIRE, COOL CONTAI NERS TO PREVENT RUPTURE
& RELEASE OF SODI UM CHLORATE.
Unusual Fire And Expl Hazrds: NON- FLAMVABLE/ EXPLOSI VE.

Stability: YES

Materials To Avoi d: STRONG OXI DI ZI NG AGENT, ACI DS, AMVONI A

Hazar dous Deconp Products: HAZARDOUS GASES, CHLORI NE & OTHER CHLORI NATED
SPECI ES.

Hazar dous Poly Cccur: NO




Route O Entry - Inhalation: YES

Route O Entry - Skin: NO

Route O Entry - Ingestion: YES

Heal th Haz Acute And Chronic: EYES: CORNEAL | NJURY. SKIN. | RRI TATI ON.

| NHALATI ON:  EXPCSURE TO VAPOR/ M ST MAY | RRI TATE NOSE, THROAT & LUNGS.
PROLONGED CONTACT W METAL MAY CAUSE PI TTI NG DI SCOLORATI ON.

Carcinogenicity - NTP: NO

Carcinogenicity - 1ARC. NO

Carcinogenicity - OSHA: NO

Expl anati on Carci nogenicity: NONE

Si gns/ Synptons O Overexp: | RRI TATI ON, NAUSEA, VOM Tl NG

Med Cond Aggravated By Exp: HEART CONDI TI ONS/ CHRONI C RESPI RATORY PROBLEMS,
ASTHWVA, CHRONI C BRONCHI TI S/ OBSTRUCTI VE LUNG DI SEASE.

WASH AREA W WATER. | NGESTI ON: DRI NK A GLASSFUL OF WATER. | NHALATI ON: REMOVE
TO FRESH Al R. OBTAIN MEDI CAL ATTENTI ON | N ALL CASES.

Steps If Matl Rel eased/Spill: SMALL(<5 GALLONS)/LARGE(5 GALLONS): ABSORB,
CONTAI NERI ZE & LANDFI LL I N ACCORDANCE W LOCAL REGULATI ONS. WASH DOWN

RESI DUAL TO SANI TARY SEWER. PUMP MATERI AL TO WASTE DRUMS & DI SPCSE.

Wast e Di sposal Met hod: CONTACT THE SANI TARY TREATMENT FACI LI TY | N ADVANCE
TO ASSURE ABI LI TY TO PROCESS WASHED- DOAN MATERI AL. DI SPOSE COF | AW FEDERAL,
STATE & LOCAL REGULATI ONS.

Precautions-Handl i ng/ Storing: USE GENERAL VENTI LATION TO M NI M ZE EXPQOSURE
TO VAPOR/ M ST.

O her Precautions: AVO D CONTACT WEYE, SKIN & | NHALATI ON OF VAPOR/ M ST.
KEEP QUT OF REACH OF CH LDREN.

Ventil ation: GENERAL

Protective d oves: REQU RED

Eye Protection: SAFETY GLASSES

Work Hygi enic Practices: REMOVE/ LAUNDER CONTAM NATED CLOTHI NG BEFORE REUSE.

Label Required: YES

Label Status: G

Comon Nanme: CLOROX GERM Cl DAL BLEACH

Speci al Hazard Precautions: EYES: CORNEAL | NJURY. SKIN: | RRI TATI ON.

| NHALATI ON:  EXPOSURE TO VAPOR/ M ST MAY | RRI TATE NOSE, THROAT & LUNGS.
PROLONGED CONTACT W METAL NMAY CAUSE PI TTI NG DI SCOLORATI ON. | RRI TATI ON,
NAUSEA, VOM TI NG

Label Nane: CLOROX CO (HEADQUARTERS)

Label Street: 1221 BROADWAY

Label P. O Box: 24305

Label City: OAKLAND

Label State: CA

Label Zip Code: 94623
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Label
Label

Country: US
Enmer gency Number :

510-847-6100




GABELS COSMETI CS -- AFTER SHAVE LOTI ON, BAY RUM
MATERI AL SAFETY DATA SHEET

NSN: 852000N084704

Manuf acturer's CAGE: GABEL

Part No. Indicator: A

Part Nunber/ Trade Nanme: AFTER SHAVE LOTI ON, BAY RUM

Conpany' s Nanme: GABELS COSMETI CS | NC
Conpany's Street: 126 SOUTH AVENUE 18
Conpany's City: LOS ANGELES
Conpany's State: CA
Conpany's Country: US
Conpany's Zip Code: 90031-1777

s

Emerg Ph #: 800-424-9300 ( CHEMIREC)
Conpany's Info Ph #: 213-221-2430

Safety Data Action Code: A

Record No. For Safety Entry: 001

Tot Safety Entries This Stk#: 001

Status: SMJ

Dat e MBDS Prepared: 17DEC93

Saf ety Data Review Date: 03APRO8

MBDS Serial Number: CGTSR

Proprietary: NO

I ngredi ent: ETHYL ALCOHCL

I ngredi ent Sequence Nunber: 01

Percent: 50

I ngredi ent Action Code: A

NI OSH ( RTECS) Nunber: KQ300000

CAS Nunber: 64-17-5

OSHA PEL: 1000 PPM

ACG H TLV: 1000 PPM 9495

Proprietary: NO

I ngredi ent: BRUCI NE SULFATE

I ngredi ent Sequence Number: 02

Percent: <0.1

I ngredi ent Action Code: A

NI OSH (RTECS) Nunber: 1006998BS

CAS Nunber: 4845-99-2

OSHA PEL: N K (FP N)

ACG H TLV: N K (FP N)

Proprietary: NO

I ngredi ent: TERT-BUTYL ALCOHOL ( SARA 313)
I ngredi ent Sequence Number: 03

Percent: <0.1

I ngredi ent Action Code: A

Nl OSH ( RTECS) Number: EO1925000

CAS Nunber: 75-65-0

OSHA PEL: 100 PPM

ACA H TLV: 100 PPM 9495

Proprietary: NO

I ngredi ent: SUPDAT: EYES SHOULD BE FLUSHED FOR AT LEAST 15 M NUTES. REMOVE
AND WASH CONTAM NATED CLOTHI NG BEFORE REUSE. (I NG 5)
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I ngredi ent Sequence Nunber: 04

I ngredi ent Action Code: A

NI OSH (RTECS) Nunber: 999999977

OSHA PEL: NOT APPLI CABLE

ACG H TLV: NOT APPL| CABLE

Proprietary: NO

Ingredient: ING 4: GET MEDI CAL ATTENTI ON | MVEDI ATELY.

I ngredi ent Sequence Nunber: 05

I ngredi ent Action Code: A

NI OSH ( RTECS) Nunber: 999999977

OSHA PEL: NOT APPLI CABLE

ACG H TLV: NOT APPL| CABLE

Proprietary: NO

I ngredi ent: OTHER PREC. PROTECTI VE MEASURES DURI NG MAI NTENANCE OF
CONTAM NATED EQUI PMENT: EMPTI ED CONTAI NERS SHOULD BE (I NG 7)
I ngredi ent Sequence Nunber: 06

I ngredi ent Action Code: A

NI OSH ( RTECS) Nunber: 999999977

OSHA PEL: NOT APPLI CABLE

ACG H TLV: NOT APPL| CABLE

Proprietary: NO

I ngredi ent: ING 6: FLUSHED THOROUGHLY SI NCE RESI DUAL VAPOR MAY REMAI N
BEH ND. KEEP AWAY FROM HEAT, SPARKS, FLAME AND ALL (I NG 8)
I ngr edi ent Sequence Nunber: 07

I ngredi ent Action Code: A

NI OSH ( RTECS) Nunber: 999999977

OSHA PEL: NOT APPLI CABLE

ACG H TLV: NOT APPL| CABLE

Proprietary: NO

Ingredient: ING 7: OTHER | GNI TI ON SOURCES. VAPORS MAY BE FLAMVABLE. NAY BE
HARMFUL | F SWALLOWED.

I ngredi ent Sequence Nunber: 08

I ngredi ent Action Code: A

NI OSH ( RTECS) Nunber: 999999977

OSHA PEL: NOT APPLI CABLE

ACE H TLV: NOT APPLI CABLE

Proprietary: NO

I ngredi ent: PROT GLOVES: (WORN VWHEN MANUFACTURI NG ONLY)

I ngredi ent Sequence Number: 09

I ngredi ent Action Code: A

NI OSH (RTECS) Nunber: 999999977

OSHA PEL: NOT APPLI CABLE

ACE H TLV: NOT APPLI CABLE

Appearance And Qdor: CLEAR SOLN. AMBER, GREEN, PURPLE, WH TE; BAY RUM
LI LAC, LIMEg, SPICE, MENTHOL.

Boi ling Point: 173F, 78C

Melting Point: NA

Vapor Pressure (MM Hg/70 F): 45 @ 20C

Vapor Density (Air=1): 1.6

Specific Gravity: 0.8

Evaporati on Rate And Ref: NOT APPLI CABLE

Solubility In Water: COVPLETE
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Fl ash Point: 78.0F, 25.6C

Fl ash Point Method: TCC

Lower Explosive Limt: 4.3%

Upper Explosive Lint: 19%

Exti ngui shing Medi a: USE WATER SPRAY, FQAM CARBON DI OXI DE, DRY CHEM H+-20
MAY BE | NEFFECTI VE, BUT H*20 SHOULD BE USED TO KEEP ( SUPDAT)

Special Fire Fighting Proc: USE NI OSH APPROVED SCBA & FULL PROTECTI VE

EQUI PMENT (FP N).

Unusual Fire And Expl Hazrds: NOT APPLI CABLE.

Stability: YES

Cond To Avoid (Stability): AVO D GENERATI ON OF Al RBORNE DUST.
Materials To Avoi d: STRONG OXI DI ZI NG AGENTS, ACETYL CHLORI DE.

Hazar dous Deconp Products: (1 NCLUDI NG COVBUSTI ON PRODUCTS): CARBON
MONOXI DE.

Hazar dous Poly Cccur: NO

Conditions To Avoid (Poly): NOT RELEVANT.

LD50-LC50 M xture: NONE SPECI FI ED BY MANUFACTURER.

Route O Entry - I|nhalation: YES

Route O Entry - Skin: YES

Route OF Entry - Ingestion: YES

Heal th Haz Acute And Chronic: | NHALATI ON: MAY CAUSE HEADACHE, DROWSI NESS,
LI QU D OR VAPOR MAY CAUSE | RRI TATI ON. ABSORBED THROUGH SKI N: SLI GHT
ABSORPTI ON. | NGESTI ON: CAN CAUSE DEPRESSI ON OF CENTRAL NERVQUS SYSTEM
NAUSEA, VOM TI NG AND DI ARRHEA. NOTE: (EFTS OF OVEREXP)

Carcinogenicity - NTP: NO

Carcinogenicity - 1ARC. NO

Carcinogenicity - OSHA: NO

Expl anati on Carci nogeni city: NOT RELEVANT.

Si gns/ Synptons O Overexp: HLTH HAZ: CONDI TI ONS DO NOT APPLY TO NORMAL
USE.

Med Cond Aggravated By Exp: ASTHVA AND OTHER RESPI RATORY CONDI TI ONS.
Enmergency/ First Aid Proc: INGEST:IF VICTIMIS CONSCI OUS & ABLE TO SWALLOW
HAVE VI CTI M DRI NK H*2O'M LK TO DI LUTE. NEVER G VE ANYTHI NG BY MOUTH | F
VICTIM S UNCOV HAVI NG CONVL. CALL A MD OR PO S CTL CTR | MVED. | NDUCE VOM T
ONLY | F ADVI SED BY MD. | NHAL: | MMED REMOVE VICTIM TO FRESH AIR. | F VICTIM
HAS STOPPED BRTHG d VE ARTF RESP, PREFERABLY MOUTH TO- MOUTH. GET MED ATTN

| MVED. CNTCT W EYE/ SKI N: | MVED FLUSH AFFECTED ( SUPDAT)

Steps If Matl Rel eased/ Spill: FLUSH W TH WATER. AVQO D | NHALATI ON OF VAPOR.
Neutralizing Agent: NONE SPECI FI ED BY MANUFACTURER

Wast e Di sposal Method: DI SPOSE OF ALL WASTES | N ACCORDANCE W TH FEDERAL,
STATE AND LOCAL REGULATI ON.

Precautions-Handl i ng/ Stori ng: PROTECT CONTAI NER AGAI NST PHYSI CAL DANAGE.
SMOKI NG SHOULD BE PROHI BI TED | N STORAGE AREAS. WHEN I N USE REPLACE CLOSURE
SECURELY AFTER EACH OPEN NG

O her Precautions: KEEP PACKAGED MATL OUT OF SUN & AVWAY FROM HEAT. KEEP
CLOSURE UP TO PVNT LEAKAGE. CNTNRS ARE HAZ WHEN EMPTY. SI NCE EMPTY CNTNRS
RETAI N RESI DUAL PROD (VAP/ LI Q, ALL PREC DESCRIBED ON THI S MSDS MJST BE
OBSERVED. (| NG 6)
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Respiratory Protection: USE Nl OSH APPROVED RESPI RATOR ( NOT FOR NORMAL

USE) .

Ventil ati on: NECESSARY | F VAPOR CONCENTRATI ONS ARE LI KELY TO EXCEED

PERM SSI BLE LI M TS.

Protective d oves: RUBBER GLOVES (I NG 9)

Eye Protection: ANSI APPROVED CHEM WORKERS GOGGS (FP N).

O her Protective Equi pnent: EYE WASH FOUNTAI N & DELUGE SHOWER WHI CH MEET
ANSI DESIGN CRITERIA (FP N). RUBBER APRON (WORN WHEN MFR ONLY).

Wor k Hygi enic Practices: AVA D | NHALATI ON OF VAPORS AND SKI N CONTACT.

Suppl . Safety & Health Data: EXTING MEDI A: FI RE- EXPOSED CNTNRS COOL. | F A
LEAK/ SPI LL HAS NOT | GNI TED, USE WATER SPRAY TO DI SPERSE VAPS & TO PROTECT
MEN ATTEMPTI NG TO STOP A LEAK. WATER SPRAY MAY BE USED TO FLUSH SPILL AVWAY
FROM EXPOS & TO DI LUTE SPILLS TO NONFLAMMABLE M X. FI RST Al D PROC. AREA W
PLENTY OF COOL WATER. (I NG 4)

Label Required: YES

Techni cal Revi ew Date: 03APR98

Label Date: O03APRO8

Label Status: M

Common Nane: AFTER SHAVE LOTI ON, BAY RUM

Chroni ¢ Hazard: NO

Si gnal Word: DANGER!

Acute Health Hazard-Slight: X

Cont act Hazard-Slight: X

Fire Hazard- Severe: X

Reactivity Hazard- None: X

Speci al Hazard Precautions: FLAMVABLE. ACUTE: | NHALATI ON: MAY CAUSE
HEADACHE, DROWSI NESS, | NABI LI TY TO CONCENTRATE, | RRI TATI ON OF THROAT.
CONTACT WTH SKIN OR EYES: LI QU D OR VAPOR MAY CAUSE | RRI TATI ON. ABSORBED
THROUGH SKI N: SLI GHT ABSORPTI ON. | NGESTI ON: CAN CAUSE DEPRESSI ON OF CENTRAL
NERVOUS SYSTEM NAUSEA, VOM TI NG AND DI ARRHEA. CONDI TI ONS DO NOT APPLY TO
NORMAL USE. CHRONI C. NONE SPECI FI ED BY MANUFACTURER.

Protect Eye: Y

Protect Skin: Y

Protect Respiratory: Y

Label Nane: GABELS COSMETI CS | NC

Label Street: 126 SOUTH AVENUE 18

Label City: LOS ANGELES

Label State: CA

Label Zip Code: 90031-1777

Label Country: US

Label Emergency Nunmber: 800-424-9300 ( CHEMIREC)
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CLOROX -- PRO FORMULA 409 DEGREASER AND MULTI - PURPOSE CLEANER

MATERI AL SAFETY DATA SHEET

NSN: 793000N062618

Manuf acturer's CAGE: CLORO

Part No. Indicator: A

Part Nunber/Trade Nane: PRO FORMULA 409 DEGREASER AND MULTI - PURPOSE CLEANER

Conpany' s Nane: CLOROX CO

Conpany's Street: 7200 JOHANSON DR

Conpany's City: PLEASANTON

Conpany's State: CA

Conpany's Country: US

Conpany's Zip Code: 94588

Conpany's Emerg Ph #: 800-424-9300( CHEMIREC)
Conpany's Info Ph #: 510-847-6100

Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Status: SMJ

Dat e MBDS Prepared: 01DEC93

Saf ety Data Review Date: 18AU&5
MBDS Serial Number: BYGVK

Proprietary: NO

I ngredi ent: ETHANOL, 2-BUTOXY-; (2-BUTOXYETHANCL)
I ngredi ent Sequence Nunber: 01
Percent: 5-10

NI OSH (RTECS) Nunber: KJ8575000

CAS Nunber: 111-76-2

OSHA PEL: S, 50 PPM

ACG H TLV: S, 25 PPM

Proprietary: NO

I ngredi ent: SODI UM HYDROXI DE ( CERCLA)
I ngredi ent Sequence Nunber: 02
Percent: 0.1-0.5

NI OSH ( RTECS) Nunber: WB4900000

CAS Nunber: 1310-73-2

OSHA PEL: 2 ME M3

ACA@H TLV: C2 Md M

Appearance And Qdor: NONE SPECI FI ED BY MANUFACTURER.
Specific Gravity: 1.0 (H+*20=1)

Solubility In Water: COVPLETE

pH 12.5

Fl ash Point: 105F, 41C

Fl ash Poi nt Method: SCC

Exti ngui shing Media: MEDI A SU TABLE FOR SURROUNDI NG FIRE (FP N).
Special Fire Fighting Proc: WEAR NI OSH MSHA APPROVED SCBA & FULL
PROTECTI VE EQUI PMENT (FP N).

Unusual Fire And Expl Hazrds: NONE SPECI FI ED BY MANUFACTURER.
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Reactivity Data

Stability: YES

Cond To Avoid (Stability): NONE SPECI FI ED BY MANUFACTURER.
Materials To Avoi d: NONE SPECI FI ED BY MANUFACTURER.

Hazar dous Deconp Products: NONE SPECI FI ED BY MANUFACTURER.
Hazar dous Poly Cccur: NO

Conditions To Avoid (Poly): NOT RELEVANT

LD50-LC50 M xture: NONE SPECI FI ED BY MANUFACTURER.

Route O Entry - I|nhalation: YES

Route O Entry - Skin: YES

Route O Entry - Ingestion: YES

Heal th Haz Acute And Chronic: WARNING SKIN & EYE | RRIT. DI RECT EYE CONT/
PRLNGD & RPTD SKIN CONT WLIQ IS EXPECTED TO CAUSE SI GNI FI CANT, BUT
REVERSI BLE, IRRIT. HARMFUL | F SWALLOAED. OVEREXP TO PROD MAY CAUSE WORKER
EXPCS LIM OF NG 1 TO BE EXCEEDED. RPTS HAVE ASSCC BLOOD & BONE MARROW DMG
W EXPGS TO I NG 1. UNDER NORVAL CONSUMER ( EFTS OF OVEREXP)

Carcinogenicity - NTP: NO

Carcinogenicity - 1ARC. NO

Carcinogenicity - OSHA: NO

Expl anati on Carci nogeni city: NOT RELEVANT

Si gns/ Synptons O Overexp: HLTH HAZS: CNDTNS, LI KELI HOOD OF ANY ADVERSE
HLTH EFTS ARE LON AN MAL STUDI ES CLEARLY DEMONSTRATED DOSE- RELATED ADVERSE
EFFECTS ON CNS, HEMATOPO ETIC TISS, BLOOD, KIDNEYS & LIVER, ASSOC W ADM N
OF ETHYLENE GLYCOL MONBUTYL ETHER (EGBE). (EXTRACTED FROM DHHS ( NI OSH)
PUBLI CATI ON NO. 90-118 (FP N).

Med Cond Aggravated By Exp: NO MEDI CAL CONDI TI ONS ARE KNOAN TO BE
AGCGRAVATED BY EXPCSURE TO THI S PRODUCT.

Emergency/ First Aid Proc: EYES: | MVEDI ATELY RINSE W TH WATER FOR AT LEAST
15 M NUTES. CALL A PHYSI Cl AN. SKI N: WASH THOROUGHLY W TH SOAP AND WATER.

| NGESTI ON: DRI NK A GLASSFUL OF WATER. CALL A PHYSI CI AN. | NHALATI ON: | F
BREATH NG PROBLEMS DEVELOP REMOVE TO FRESH Al R

Steps If Matl Rel eased/ Spill: ABSORB AND CONTAI NERI ZE. WASH RESI DUAL DOMN
TO SANI TARY SEVER. CONTACT THE SANI TARY TREATMENT FACILITY I N ADVANCE TO
ASSURE ABI LI TY TO PROCESS WASHED- DOAN MATERI AL.

Neutralizing Agent: NONE SPECI FI ED BY MANUFACTURER

Wast e Di sposal Method: DI SPOSE OF | N ACCORDANCE W TH FEDERAL, STATE AND
LOCAL REGULATI ONS.

Precautions-Handl i ng/ Storing: AVO D BREATH NG VAPORS. AVO D EYE AND SKI N
CONTACT AND | NHALATI ON OF VAPOR OR M ST. KEEP OQUT OF REACH OF CHI LDREN.

O her Precautions: NOT RECOWENDED FOR USE ON SOFT VI NYL, VARN SHES OR
ALUM NUM | F SPRAYED ON THESE SURFACES, RINSE AND W PE DRY | MVEDI ATELY.

Respiratory Protection: USE N OSH MSHA APPROVED RESPI RATOR APPROPRI ATE FOR
EXPOSURE OF CONCERN (FP N).

Ventilation: USE GENERAL VENTILATION TO M NI M ZE EXPOSURE TO VAPOR OR

M ST.

Protective doves: N TRILE, NEOPRENE/ NATURAL RUBBER GLOVES.

Eye Protection: ANSI APPROVED CHEM WORKERS GOGGS (FP N).

O her Protective Equi pnent: | N MANUFACTURI NG SETTI NGS, ALSO WEAR A

CHEM CAL APRON.

Work Hygienic Practices: WASH AFTER CONTACT W TH PRODUCT. AVO D BREATHI NG

5-11



VAPORS.
Suppl . Safety & Health Data: NONE SPECI FI ED BY MANUFACTURER.

Label Required: YES

Techni cal Revi ew Date: 18AU®I5

Label Status: G

Common Nanme: PRO FORMULA 409 DEGREASER AND MULTI - PURPOSE CLEANER

Chroni ¢ Hazard: YES

Si gnal Word: WARNI NG

Acute Heal th Hazard- Moderate: X

Contact Hazard-Slight: X

Fire Hazard-None: X

Reactivity Hazard- None: X

Speci al Hazard Precautions: ACUTE: SKIN AND EYE | RRI TANT. DI RECT EYE
CONTACT OR PROLONGED AND REPEATED SKIN CONTACT WTH LIQUID IS EXPECTED TO
CAUSE SI GNI FI CANT, BUT REVERSI BLE, | RRI TATI ON. HARMFUL | F SWALLOWED.
CHRONI C: ANl MAL STUDI ES CLEARLY DEMONSTRATED DOSE- RELATED ADVERSE EFFECTS ON
CNS, BLOOD FORM NG Tl SSUES, BLOOD, KIDNEYS AND LI VER ASSOCI ATED W TH THE
ADM NI STRATI ON OF ETHYLENE GLYCOL MONOBUTYL ETHER (EGBE) (FP N).

Protect Eye: Y

Protect Skin: Y

Protect Respiratory: Y

Label Nane: CLOROX CO

Label Street: 7200 JOHNSON DR

Label City: PLEASANTON

Label State: CA

Label Zip Code: 94588

Label Country: US

Label Emergency Nunber: 800-424-9300( CHEMIREC)
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Material Safety Data Sheet gggI?M
Genium Publishing Corporation (Revision A)
1145 Catalyn Street
Schenectady, By Traaes C DoA . [Issued: October 1983
GENIUM PUBLISHING CORP. | Revised: February 1986
SECTION 1. MATERIAL IDENTIFICATION 19
MATERIAL NAME: OLEUM
HMIS
DESCRIPTION: “Solution” of sulfur trioxide in anhydrous sulfuric acid (HySOy). H: 4
Commercial material: 10-70% SO3. F:0
R:3
] ) ) . ) PPE: * Not Found
OTH SIGNATIONS: Fuming Sulfuric Acid, CAS #8014-95-7; Pyrosulfuric Acid, . Se.c Sect. 8
or Disulfuric Acid, HyS,07, CAS #7783-05-3 : R 1
I 2
MANUFACTURER: Available from several suppliers, including, 20%, 25%, and 30% oleum, from Monsanto S 4
Chemical Intermediates Co., 800 N. Lindberg Blvd., St. Louis, MO 63167; Telephone: (314) 694-1000 Ko
SECTION 2. INGREDIENTS AND HAZARDS ¥ HAZARD DATA
Sulfuric Acid (HpSO4) >30** | 8-hr TWA: | mg/m3
Sulfur Trioxide (SO3) <70**  INo TLYV established
Material can contain low impurity levels of iron (75 ppm max) and nitrate Rat, Oral, LD5:
(50 ppm max). 80 mg/kg
*  Current OSHA PEL and ACGIH (1985-86) TLV for sulfuric acid. (Because Rabbit, Dermal, LD5q:
SO3 forms HpSO4 with moisture, a limit of 0.8 mg/m> may be inferred for >2.0 g/kg
Yo 9 Y N —
** Concentration also expressed as % equivalent HySOy4 or as total SO3 Rat, Inhalation, LCsp:
content (see sect. 2). 347 ppv/ 1 hr.
SECTION 3. PHYSICAL DATA o Rt
Oleum (approx "free SO3"%) % L% % 0% %> 0%
% Equivalent HySOy4 102.2 104.5 105.9 106.8 110.1 114.6
Total SC1, % 834 853 86.2 87.1 89.9 93.1
Specific Gravity @ 100/60°)(approx) 1.88 1.88 - 192 - 1.98
(Freezing Point, deg F (approx) 32 20 48 67 95.0 34

*At 1:1 molar ratio crystalline solid compound, H7S,0O7, pyrosulfuric acid.

Appearance and odor: Viscous, fuming opaque liquid. Sharp penetrating odor (SO3) with good warning properties; however,
workers exposed to low concentrations of vapor can gradually experience olfactory fatigue.

SECTION 4. FIRE AND EXPLOSION DATA v LOWER | UPPER
Flash Point and Method Autoignition Temp. Flammability Limits In Air
None - Noncombustible NA NA NA NA

Oleum itself is not combustible; however it is a strong oxidizing agent and may cause ignition by contact with combustible
materials. Cool fire-exposed containers with water 10 prevent rupture. Remove containers from fire area if safe to do so. Small

fires may be smothered with suitable dry chemical. DO NOT add water or other liquid to the acid!

On dilution with water below 60° Baume, material can react with most metals to liberate flammable hydrogen gas. HySO4
mists and vapors from a fire area are corrosive (see sect. 5).

Fire fighters should wear self-contained breathing apparatus and fully protective clothing.

SECTION 5. REACTIVITY DATA

Oleum is stable in a suitable closed container under normal conditions of handling and storage. It does not undergo hazardous
polymerization.

It is a strongly acidic mixture of sulfuric acid (see Genjum MSDS #9) and sulfuric acid anhydride. It reacts with alkaline
materials and with metals (if moisture is present) to produce hydrogen gas. It is incompatible with reducing agents. Itis
extremely hygroscopic, readily picking up moisture from the air or extracting it from other materials.

It reacts exothermically with water. (Acid should always be added slowly to water. Water added to acid can cause uncontrolled

boiling and splashing.) The water-diluted material is sulfuric acid.
Sulfur oxides can be evolved by volatilization from decomposition and from the oxidizing reactions of oleum.
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No.9A 2/86 OLEUM

SECTION 6. HEALTH HAZARD INFORMATION [TLV

Oleum is highly corrosive and damaging to all human tissue with which it comes in contact, producing severe burns at the
site of exposure. Ingestion may cause severe injury or death. Eye contact may cause severe or permanent injury. Inhalation of
fumes can damage both the upper respiratory tract and the lungs. Individual sensitivity to mist vapors is variable; 0.125 to
0.50 ppm can be mildly annoying; 2.5 ppm quite unpleasant.

FIRST AID: EYE CONTACT: Immediately flush eyes with plenty of running water for at least 15 minutes (including under
eyelids). Speed in diluting and rinsing with water is extremely important if permanent eye damage is to be avoided. Contact
physician!  SKIN CONTACT: Immediately flush affected areas with water, removing contaminated clothing under the safety
shower. Continue washing with water and get medical attention. [NHALATION: Remove victim to fresh air. Restore and/or
support breathing. Contact physician! INGESTION: Dilute acid jmmediately with large amounts of milk or water, then give
victim milk of magnesia to neutralize. Never give anything by mouth to an unconscious person. Contact physician! Do not
induce vomiting; if it occurs spontaneously, give victim more fluid. Observe for possible delayed onset of pulmonary edema.

Oleum is pot listed as a carcinogen by the NTP, IARC, or OSHA.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations,

and for disposing of large amounts.

Notify safety personne!l. Provide optimum ventilation (corrosive fumes). Fumes can affect neighboring materials. Cleanup
personnel need protection against inhalation or contact. Shut off leak if there is no risk involved. Keep upwind. Contain

spill. Oleum spills are best controlled by using a nonreactive absorbent (diatomaceous earth). Minor leaks or spills can be
diluted with much water and neutralized with soda ash or lime. If water is not available, cover contaminated area with sand,
ashes, or gravel and neutralize cautiously with soda ash or lime.

DISPOSAL: Follow Federal, state, and local regulations. Do not flush to sewers. Hydrogen gas evolution may create a fire or
explosion hazard. EPA (CWA) RQ 1000 1bs (40 CFR 117). AQUATIC TOXICITY TLm %6: 100-10 ppm
EPA Hazardous Waste No. D002 (40 CFR 261.22)

. SECTION 8. SPECIAL PROTECTION INFORMATION s

Provide general and local exhaust or hood ventilation to meet TLV requirements in the workplace. For nonroutine or
emergency conditions use a self-contained breathing apparatus with full facepiece operated in pressure-demand mode.

Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur. Acid-resistant protective
clothing such as rubber gloves, aprons, boots, hats, and suits should be used to avoid body contact as conditions may

warrant.

Eyewash fountain and safety showers with a deluge type of head should be immediately available where this material is
handled or stored. Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.
Comprehensive preplacement and annual medical examinations with emphasis on dental erosion, cardiopulmonary system, and

mucous membrane irritation and cough are indicated.

Provide proper safety education and training to workers handling oleum.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store oleum 1n suntable, tightly closed steel containers in a well-ventilated area having acid-resistant floors with controlled
drainage. Certain grades may tend to freeze in storage. Protect containers against physical damage. Storage facilities to be
separate from metallic powders, organic materials, chromates, chlorates, nitrates, fluorides, carbides, reducing ageats,
oxidizables, etc. Sand and soda ash or lime should be kept in general storage or work areas for emergency use.

A hygroscopic material, oleum is highly corrosive to most metals as it combines with moisture in the air.

Avoid breathing fumes. Do not get in eyes, on skin, or on clothing. Do not ingest. Practice good personal hygiene. Never
add water to acid. Do not smoke. Use nonsparking tools free of oil, dirt, and grit and vapor-proof type of electrical fixtures.

DOT Classification: CORROSIVE MATERIAL, ID No.: NA1831; Label: CORROSIVE
UN1831; Label: CORROSIVE, POISON

Data Source(s) Code: 1, 4-11, 34, 42, 82, 84, (Genium MSDS #9). CK

Approvals %\O (Acewwc G/ 96

Judgements s to the suitability of i ion herein for p 's purp
e T e peapirstion of wich infrmaton, Geaton Publahiog Cor enels
e:lcn‘hnown::nﬁﬂ:mrakum p jons and no resp “il‘xttyp.- Indust. Hyg‘e Safety %} éé
to the accuracy or suitability of such i ion for application to p r's
intended purposes or for consequences of its use. Medical Review ﬁ&\\ ‘) S
- ot <
O L S ooy puvtiher's p up Copyright © February 1, 1986 T 7
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May 1996

REFERENCE DATA SHEET ON
MATERIAL SAFETY DATA SHEETS

By: Richard Gullickson, CIH

REQUIRED AND POTENTIAL USES
» EPA Regulations

«  OSHA Hazard Communication Standard’ e Air Programs 2
* General Industry *  Superfund, Emergency Planning, and
* Shipyard Employment Community Right-To-Know Programs &
* Marine Terminals
e Construction *  Toxic Substance Control Act °
e Agriculture *  Solid Wastes "
* Federal Employees * DOT - Emergency Response Information °

* Employee Training

The purpose of a Material Safety Data Sheet (MSDS) is to inform industrial purchasers and users of
hazardous chemicals of the reasonably foreseeable physical and chemical hazards that may arise from
the use of those chemicals. Most materials packaged for consumer use are exempt from the
requirements of the Hazard Communication Standard (HCS). The MSDS should include precautions for
normal use, handling, storage, disposal, and spill cleanup. It should not include recommendations for
protective measures that are more strict than needed. OSHA states, in the inspection procedures for the
HCS, " "Some MSDSs include recommendations for protective measures that are for 'worst case
scenarios,' e.g., recommending supplied air suits for products of relatively low toxicity. The HCS requires
that accurate information be provided on the MSDSs. This applies as much to 'overwarning' on the MSDS
and label as well as the absence of information (‘'underwarning')."

HISTORY

In the 1940s the Manufacturing Chemists' Association, now known as the Chemical Manufacturers
Association (CMA), began producing "Chemical Safety Data Sheets" containing "Properties and Essential
Information for Safe Handling and Use" of some of the more important hazardous chemicals used in
commerce. Ultimately about 100 of these Data Sheets were produced. They were very detailed in their
coverage of each chemical, to the point of being almost a stand-alone book on the product. The longest
Data Sheet was 46 pages. Later, some chemical companies began to produce data sheets for some of
their high volume or hazardous chemicals. CMA no longer produces or supports the "Chemical Safety
Data Sheets."

On November 25, 1983 OSHA published the Hazard Communication Standard as 29 CFR Part 1910,
adding § 1910.1200. This initial standard applied only to Standard Industrial Classification (SIC) Codes 20
through 39. The requirement that manufacturers and distributors provide MSDSs to their customers
became effective on November 25, 1985. The standard does not require a particular format for the MSDS,
but does specify what information must be included. Effective September 23, 1987, the requirements of
the standard were extended to include "... all employers with employees exposed to hazardous chemicals
in their workplaces."
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In 1986 the U.S. Environmental Protection Agency (EPA) published the "Emergency Planning and
Community Right-To-Know Act of 1986," and in 1988 "Toxic Chemical Release Reporting: Community
Right-To-Know." The use and distribution of MSDSs is an important part of these regulations. The "Toxic
Chemical Release Reporting" regulation requires that MSDSs for chemicals requiring reporting by these
regulations contain specific language notifying users that these chemicals are subject to these regulations.
These and other EPA regulations have been promulgated under Title [ll C Emergency Planning and
Community Right-To-Know Act of the Superfund Amendments and Reauthorization Act of 1986 (EPCRA).

OSHAs definition of a hazardous chemical is broad, and includes many materials that might otherwise be
considered innocuous. Because of the potential for product liability suits, and the demands of customers
for MSDSs for almost all materials they purchase, manufacturers usually prepare MSDSs for even
relatively harmless materials.

IMPLICATIONS:

OSHA requires manufacturers and importers of hazardous chemicals to distribute Material Safety Data
Sheets with information concerning reasonably foreseeable health and toxicity concerns arising from their
use. Users of these chemicals are required to ensure that these MSDSs are received with chemicals they
purchase, and that they are used and available in the workplace.

CONTENT OF A MATERIAL SAFETY DATA SHEET

Paragraph (g) of the OSHA Hazard Communication Standard specifies what must be contained in
MSDSs. OSHA publishes a form that can be used for the MSDS, but does not require its use, as long as
all of the required information is included. A condensed version of the language in the standard follows.
Chemical manufacturers and importers shall obtain or develop a Material Safety Data Sheet for each
hazardous chemical they produce or import. Employers shall have a Material Safety Data Sheet in the
workplace for each hazardous chemical they use.

A. Each Material Safety Data Sheet shall be in English, and shall contain at least the following
information:

1. The identity (product name) used on the label, and chemical and common name(s) of
ingredients which have been determined to be health hazards, and which comprise 1% or
greater of the composition, except carcinogens shall be listed if the concentrations are
0.1% or greater; and,

2. The chemical and common name(s) of all ingredients which have been determined to
present a physical hazard when present in the mixture;

3. Relevant physical and chemical characteristics of the hazardous chemical (such as vapor
pressure, flash point);

4. Relevant physical hazards, including the potential for fire, explosion, and reactivity;

5. Relevant health hazards, including signs and symptoms of exposure, and any medical
conditions generally recognized as being aggravated by exposure to the chemical;

6. The primary route(s) of entry into the body;

7. The OSHA permissible exposure limit and ACGIH Threshold Limit Value. Additional
applicable exposure limits may be listed;

8. Whether the hazardous chemical is listed in the National Toxicology Program (NTP)
Annual Report on Carcinogens (latest edition) or has been found to be a potential
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carcinogen in the International Agency for Research on Cancer (IARC) Monographs
(latest editions), or by OSHA;

9. Precautions for safe handling and use, including appropriate hygienic practices, protective
measures during repair and maintenance of contaminated equipment, and procedures for
clean-up of spills and leaks;

10. Appropriate control measures, such as engineering controls, work practices, or personal
protective equipment;

11. Emergency and first aid procedures;
12. The date of preparation of the Material Safety Data Sheet or the last change to it; and,

13. The name, address and telephone number of the chemical manufacturer, importer,
employer or other responsible party preparing or distributing the Material Safety Data
Sheet, who can provide additional information on the hazardous chemical and appropriate
emergency procedures, if necessary.

B. If no relevant information is found for any given category, it should be marked to indicate that no
applicable information was found.

C. If significant new information becomes available regarding the hazards of a chemical, or ways to
protect against the hazards, this new information shall be added to the Material Safety Data Sheet
within three months.

D. A Material Safety Data Sheet must be provided with the initial shipment of a hazardous chemical,
and with the first shipment after a Material Safety Data Sheet is updated.

E. Material Safety Data Sheets shall also be made readily available, upon request, to designated
employee representatives and to OSHA representatives.

IMPLICATIONS:

OSHA requires an extensive amount of specific information to be included, but the MSDS should not be a
complete scientific work on the hazardous chemical. Employers may accept the content of an MSDS from
a supplier unless they know it is incorrect. However, the employer must ensure that an MSDS is available
for each hazardous chemical, and that it contains all of the required information. If an MSDS is not
received, the employer must contact the supplier to request one. If the information is still not received,
OSHA should be contacted for assistance.

The quality and accuracy of MSDSs varies widely. One recent study showed that of 150 randomly
selected MSDSs, information was accurately identified in Health Effects in 37%, in First Aid Procedures in
76%, in Personal Protective Clothing in 47%, and in Occupational Exposure Limits in 47%. 1 A Material
Safety Data Sheet is for the benefit of people who work with hazardous chemicals. If it is not in a
reasonably accurate, useful, and understandable format, it will not achieve its purpose.

STANDARDIZATION OF MATERIAL SAFETY DATA SHEETS

Since the OSHA Hazard Communication Standard does not impose a format on MSDSs, there is a wide
variation in the order in which the information is presented, and in the number of pages. The length of an
MSDS can range from two pages to eight pages or even more. Some companies, in order to make the
MSDS more uniform for their training programs, have transferred the information on vendor MSDSs into
their own uniform format. The hazard of handling the information in this way is that the company then
becomes the "responsible party" for the content of the MSDS.
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In an effort to improve the completeness, accuracy, and consistency of MSDSs, the Chemical
Manufacturers Association (CMA) has developed a voluntary standard for their preparation. The standard
was published in 1993 as ANSI Z400.1-1993, "American National Standard for Hazardous Industrial
Chemicals -- Material Safety Data Sheets -- Preparation." ' The Standard is 179 pages long. It
establishes an MSDS format containing sixteen sections. A very brief description of the purpose and
scope of each section follows.

Section 1: Chemical Product and Company Identification Names the material and relates the MSDS
with the label and shipping documents. Must also have a mailing address and telephone number for the
manufacturer or distributor.

Section 2: Composition, Information on Ingredients Identifies the hazardous components of the
material. If non-hazardous ingredients are listed, they should be listed separately. Chemical Abstract
Service (CAS) numbers should be included, as well as OSHA Permissible Exposure Limits and American
Conference of Government Industrial Hygienists (ACGIH) TLVs. If the identity of any ingredient is claimed
to be a trade secret, it should be so indicated in this section.

Section 3: Hazards Identification Describes the material's appearance, odor, and health, physical, and
environmental hazards that may be of concern for emergency response personnel.

Section 4: First Aid Measures This section should include emergency and first aid procedures. It should
be in layman's language, easy to understand, and procedures for each potential route of exposure should
be included. A "Notes to Physicians" subsection should be included if such information is available.

Section 5: Fire Fighting Measures This section should describe fire and explosive properties of the
material, extinguishing media to be used, and fire-fighting instructions. It applies to anyone who may be in
the area of the fire.

Section 6: Accidental Release Measures This section should have information needed to prevent or
minimize adverse effects on employees, neighbors, property, and the environment, including waterways. It
is intended for emergency response personnel.

Section 7: Handling and Storage This section provides guidelines for minimizing any potential hazards
from storing the material. It should include information to minimize handling when appropriate, and
conditions such as temperature, inert atmosphere, and conditions to avoid.

Section 8: Exposure Controls, Personal Protection Discusses the degree of engineering control that
may be needed when handling the material, and the personal protective equipment that should be used if
there is a potential for exposure above the regulatory or suggested limits. Exposure guidelines, such as
OSHA PELs and ACGIH TLVs should be included in this section.

Section 9: Physical and Chemical Properties These properties should be included to assist users to
determine proper handling and storage. Appearance, odor, physical state (liquid, solid, gas), pH, vapor
pressure and density, melting and freezing point, solubility, and specific gravity should be included.
Additional properties may be included if they are useful.

Section 10: Stability and Reactivity This section should describe conditions that may result in a
potentially hazardous reaction, such as evolution of hazardous gases, production of heat, or other
hazardous conditions.

Section 11: Toxicological Information This section should include any known information resulting from
animal testing or human experience on the toxicity of the material. Also included would be information on
its potential for causing cancer. Data should be included for acute, subchronic, and chronic exposures, if
available.
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Section 12: Ecological Information This section should list impacts to the environment that may occur if
the material is released to the environment, or in evaluating waste treatment practices.

Section 13: Disposal Considerations This section is intended to provide guidance to environmental and
other technical people responsible for waste management for the product.

Section 14: Transport Information This section should provide information concerning classification for
shipping the material. It should include U.S. Department of Transportation (DOT) classifications, or an
indication that it is not regulated. It may include information for shipment into other countries.

Section 15: Regulatory Information This section should contain information regarding the regulatory
status of the material. It should include OSHA AND EPA regulations. It may also include other regulatory
agencies, and state agencies, if appropriate.

Section 16: Other Information This section is intended for other material the preparer feels is pertinent,
and that should not be included in the other fifteen sections. For example, it may include label information,
hazard ratings, revision dates, and references to other related information.

IMPLICATIONS:

Although the OSHA Hazard Communication does not require the use of a specific format for the
preparation of MSDSs, many suppliers may request them in the ANSI format in the interest of having a
more uniform placement of information. This may aid them in training their people to use these chemicals
and materials safely.

REFERENCES

1. "Hazard Communication," 29 CFR 1910.1200. Washington, Occupational Safety and Health
Administration 52 FR 31877, August 24, 1987.

2. "National Emission Standards for Hazardous Air Pollutants for Source Categories," 40 CFR Part
63. Washington, Environmental Protection Agency, 58 FR 61970, Dec. 29, 1993.

3. "Emergency Planning and Notification," 40 CFR Part 355. Washington, Environmental Protection
Agency, 52 FR 13395, Apr. 22, 1987.

4. "Hazardous Chemical Reporting: Community Right-To-Know," 40 CFR Part 370. Washington,
Environmental Protection Agency, 52 FR 38364, Oct. 15, 1987.

5. "Toxic Chemical Release Reporting: Community Right-To-Know," 40 CFR Part 372. Washington,
Environmental Protection Agency, 53 FR 4525, Feb. 16, 1988.

6. "Significant New Uses of Chemical Substances." 40 CFR Part 371. Washington, Environmental
Protection Agency, 53 FR 28358, July 27, 1988.

7. "Standards for the Management of Specific Hazardous Wastes and Specific Types of Hazardous
Waste Management Facilities," 40 CFR Part 266. Washington, Environmental Protection Agency,
50 FR 666, Jan. 4, 1985.
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9. "Hazardous Materials Table, Special Provisions, Hazardous Materials Communications
Requirements and Emergency Response Information Requirements," 49 CFR Part 172.
Washington, Department of Transportation, 41 FR 15996, Apr. 15, 1976.

10. "Inspection Procedures for the Hazard Communication Standard, 29 CFR 1910.1200, 1915.99,
1917.28, 1918.90, 1926.59, and 1928.21," OSHA Instruction CPL 2-2.38C, Appendix A (g)(1).
Washington, Occupational Safety and Health Administration, October 22, 1990.

11. Kolp, P., P. Williams and R. Burtan, "Assessment of the Accuracy of Material Safety Data
Sheets," American Industrial Hygiene Association Journal 56 (2):178-183 (1995).

12. American National Standard for Hazardous Industrial Chemicals -- Material Safety Data Sheets --
Preparation, ANSI Z400.1-1993. New York, American National Standards Institute, 1993.

This is a Reference Data Sheet that has been compiled from a number of sources, and is intended to be
a concise, relatively non-technical source of information on a particular subject. It is provided in good
faith and is believed to be correct as of the date compiled; however, Meridian One Consulting Engineers
makes no representation as to the comprehensiveness or accuracy of the information. It is expected
that individuals receiving the information will exercise their independent judgment in determining its
appropriateness for a particular purpose. Accordingly, Meridian One Consulting Engineers will not be
responsible for damages of any kind resulting from the use of or reliance upon such information.

This document can be found on the Internet at
http://www.meridianeng.com/msds.html
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LABEL FORMAT AND CONTENT

[. INTRODUCTION

Good container labels are necessary to prevent injuries to persons who otherwise do not know what
is in a container. But who is it that requires the use of labels in the American workplace, what are
the reasons, what specific information should be on each label, and where does the information come
from?

The following section provides this information plus it describes in detail the specific information
that is placed in each label in this publication and the reasons why Genium has selected this
information as being the most appropriate and most accurate available. Using the same reasoning
presented here, and your on-hand material safety data sheets, you should be able to follow this
logical approach and produce your own labels for additional materials.

A. OSHA LABELING REQUIREMENTS
1. SituationsWhere OSHA Requiresa L abél

OSHA's Hazard Communication standard 29CFR 1910.1200, requires that all in-plant containers of
hazardous chemicals be labeled, tagged, or marked with the identity of the material and appropriate
hazard warnings. Organizations that manufacture, import, or distribute chemicals are required to
make sure every container of hazardous chemical shows a label with the same information, plus the
name and address of the producer of the chemical or “other responsible party.”

OSHA allows employers who purchase chemicals from outside suppliers to rely on the labels
provided by those suppliers as long as two conditions exist: 1) The chemical remains stored in its
original container or 2) The chemical is transferred into an in-plant container that will only be used
by the employee making the transfer. If the in-plant container will be used by other employees, the
employer must label the in-plant container.

2. Information OSHA Required on a Label -

Since the Hazard Communication standard is performance oriented, the more information that can be
included on a chemical label, the less chance of a problem with OSHA. The agency does however,
have some minimum label content requirements.

I Definitions of words, phrases, and acronyms that you do not understand may be found in the “Glossary of Terms and
Abbreviations” section of this book.
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Every chemical container label must include at least:

* The identity of the chemical — any name that appears on the label, on the MSDS, and on
the hazardous materials inventory, and links these three sources of information together.

* Appropriate hazard warning — OSHA describes this warning as “a brief statement of the
hazardous effects (both physical and health hazards) of the chemical.”

OSHA recognizes that labels frequently contain additional information, but the agency emphasizes
that additional information is provided on a voluntary basis and is not required by the Hazard
Communication standard. OSHA modified the definition of hazard warning in 1994 to make such
warnings more uniformly adequate. OSHA mentioned that these warnings should include the
“specific or health hazard(s), including target organ effects, of the chemical(s) in the container(s).”

The only other label requirement set forth by OSHA is that container labels must be legible and
prominently displayed.

3. The Meaning of “ Appropriate Hazard Warning’

OSHA requires that hazardous material container labels warn employees of the physical and health
hazards associated with exposure to the material. OSHA has made it clear, on several occasions, that
this warning needs to include the material’s target organs. Most chemicals that produce systemic
toxicity do not cause a similar degree of toxicity in all organs but usually produce the major toxicity
to one or two organs. These are referred to as target organs of toxicity for that chemical.

OSHA defines a chemical as a physical hazard when there is scientifically valid evidence that it is a
combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer,
pyrophoric, unstable (reactive) or water-reactive.

OSHA defines a chemical as a health hazard when “there is statistically significant evidence based
on at least one study conducted in accordance with established scientific principles that acute or
chronic effects may occur in exposed employees.” OSHA defines the term “health hazard” as
“includes chemicals which are carcinogens, toxic or highly toxic agents, reproductive toxins,
irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which act on the
hematopoietic system, and agents which damage the lungs, skin, eyes, or mucous membranes.”

OSHA points out that phrases such as “danger” and “caution” are caution statements and not hazard
warnings. Remember, OSHA's definition of “hazard warning” states that the warning must convey
the hazards of the chemical and is intended to include target organ effects, e.g. “Prolonged or
repeated inhalation may cause lung damage.”

4. The Difference Between Labelsfor “ Shipped” and “In-Plant” Containers

OSHA recognizes that the amount of information on labels can vary, based on the label’s
application. For example, labels used on in-plant containers in a workplace generally do not need to
be as detailed as labels used on shipping containers. This is because additional hazard information,
like the MSDS for the material, is readily available in the workplace to support in-plant container
labels. The labels on shipped containers, on the other hand, may, in certain situations, have to stand
alone as the only hazard information available for the material.
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As a result of this difference, OSHA's requirements for labeling in-plant containers is generally less
stringent. This is particularly true with regard to the use of labeling systems that use letters,
numbers, and pictographic symbols to designate and rate the hazard effects of a chemical. Examples
of such systems recognized by OSHA are the HMIS® (Hazardous Materials Information System)
developed by the National Paint and Coatings Association, and the well-known fire diamond hazard
rating system developed by the National Fire Protection Association. These systems do not contain
specific target organ information.

The training provisions of the Hazard Communication standard require that employees be trained on
the physical and health hazards of the chemicals they are exposed to in the workplace. OSHA
includes making the employee aware of each chemical’s target organ effect, as part of the training
requirements. OSHA will allow employers to use the HMIS® or NFPA systems on labels for in-
plant containers without including specific target organ effect information. In order to do so, though,
employers must prove the hazard communication training program in-place for that workplace
explicitly instructs employees on how to use and understand the labeling system. The training
program must ensure that employees are aware of the effects (including target organ effects) of the
hazardous chemicals to which they are exposed.

OSHA allows no such flexibility with labels for shipped containers. A label incorporating a rating
system is not permitted for shipped containers unless additional information is affixed to the
container.

B. ANSI STANDARD FOR HAZARDOUSINDUSTRIAL CHEMICALS
1. Background

Since OSHA's Hazard Communication standard is performance oriented, it does not require or
establish a process or formula that must be followed when preparing labels for chemical containers.
Affected employees are free to prepare labels using any method they choose, provided the end result
of their efforts is a label meeting OSHA's minimum information requirements.

Instead of reinventing wheels, many employers prefer the following procedures that have been
developed and tested by experts in a given field. Doing so saves time, helps ensure quality, and
enhances acceptance by others. The American National Standards Institute (ANSI) is in place to
foster and attain technical consensus, i.e., a consensus that considers all views and objections and
takes into account all government regulations that impact the activity. Unlike OSHA standards,
those published by ANSI do not have the force of law, and their use is entirely voluntary.

ANSI Z129.1-1994 was sponsored by the Chemical Manufacturers Association. The intent of the
standard is to provide guidance for developing precautionary information on chemical container
labels in accordance with the labeling requirements set forth in OSHA's Hazard Communication
standard. ANSI, like OSHA, recognizes that chemical labels should only be used as warning
instruments. In order to fulfill this function effectively, ANSI recommends that the language on the
label address hazardous exposures to be avoided under normal workplace use, misuse, handling, and
storage circumstances.
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2. Methodology — Stepsfor Making an ANS| L abel

The label development methodology presented in the standard includes the following general steps:

Conduct a health hazard evaluation of the subject chemical:

ANSI recommends that a qualified hazard communication professional conduct this evaluation in
accordance with all government-required tests for determining if a material is considered
hazardous.

Identify documents that must be created or revised to provide necessary safety and health
information:

These would consist of MSDSs, container labels, technical fact sheets and bulletins, and supplier
product brochures available for the chemical.

Determine what information is most important:

Keep in mind that MSDSs and other vendor-supplied literature contain large amounts of detailed
data while both ANSI and OSHA recommend that the information put on container labels be
limited to the most important hazard warning data. A section of ANSI’s standard is devoted to
explaining what types of information should be included on a label. Here is the standard’s
“general example” of the type of information that should be included on a chemical label:

Product Name or Identification
(Identity of Hazardous Component(s), Where Appropriate)

Signal Word
Statement of immediate hazard(s)
Delayed Hazard(s) label statement

Precautionary Measures

Instructions in Case of Contact or Exposure
(First aid statements and antidotes where appropriate)

Fire Instructions

Spill or Leak Instructions

Container Handling and Storage Requirements

References

Additional Useful Statements

Name and address of company

Telephone Number
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* Create the specific label text:
The standard emphasizes that label text should convey the necessary warning information in as
simple and clear a style as possible. To help users realize this objective, the standard included
tables of concise glossarized statements for many common hazards, first aid response actions,
and fire extinguishing measures. By using these statements as appropriate and modeling other
text after them, the labels prepared maintain an easy-to-understand consistency that will enhance
the effectiveness of their warning value.

* Position the label text on the label:
The standard addresses how to determine where on the label each piece of data should be
positioned. It prioritizes the data, based on what type of hazard is involved, to help determine in
what order the information should be presented. This data is especially useful in situations where
container and label size require a label to be edited by eliminating the least important
information.

II. CREATING A LABEL FROM AN MSDS

The following methodology for extracting and formatting appropriate chemical container label data
from a material safety data sheet (MSDS) was developed by Genium Publishing Corporation. It is
designed to assist qualified hazard communication professionals with an logical method for creating
container labels using data provided by the supplier of the chemical.

In creating this methodology, Genium has attempted to incorporate the required label elements set
forth by OSHA, using ANSI’s guidelines for preparing precautionary labels. At the same time,
Genium has also incorporated additional data elements for its model label format that go beyond
strict OSHA mandates and ANSI suggestions to a label that will fully satisfy the performance
orientation of the OSHA HazMat regulations.”

Users need to be advised that, although Genium Publishing Corporation has made every effort to
ensure the accuracy and completeness of the information presented in this methodology, the
company extends to warranties, makes no representations, and assumes no responsibility as to the
accurate or suitability of this information for application to the user’s intended purpose or for
consequences of its use.

Always keep in mind that a chemical label can only be as accurate as the information sources used to
create it. If you’re attempting to use the following methodology to create a label using only a poorly
written, incomplete, vendor supplied MSDS as your reference, chances are good that the resulting
label will also be poorly written and incomplete.

A. GENIUM'SMODEL LABEL FORMAT —BACKGROUND

Genium Publishing Corporation takes the position that chemical labels should provide chemical
users with the most complete “appropriate hazard warning” possible. Instead of trying to limit the
amount of information placed on a label, Genium looked for ways to increase it.

The best way to present the maximum amount of material safety and health information on a label,
with it’s very limited space, is to establish guidelines, criteria, and concise wording that can be
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applied in all situations. Genium-developed label information is a reflection of that precision from
the way the label is laid out, to the use of pictograms, to the wording that is used throughout.
Genium worked closely with Electromark, a major chemical label and safety sign manufacturer in
Wolcott, NY, to develop a label design that would accommodate Genium’s label data gathering
methodology. The pictograms used in this methodology were developed by Electromark. Following

is the general label format developed by Genium:

Physical and Health
Hazard Pictograms ANSI Signal Word

The numbers in
Personal Protective
Equipment Pictograms

boxes indicate which

sections of MSDS contain supporting
information for this field of label data.

CAS Number ———1cass  67-64-1 \ Danget! B Personal ProrQ»Qve Equipment
e 0
Material Name Flammable Googles Gloves  Apron | First Aid
S~ reaued2-1" Phone No.

"Acetone Emergency Procedures First Aid Procedure
Synonyms ! /

din dimeth First Ald @
{or hazardous\ [dimethy Iketone; B k;u 10| e methyl lnnahnom Remova to fresh aly and support breathing as needed. Statement

Y topropan y kin: Remove contaminated clothing. Fiush with plenty of Fire Emergency
ingredients) ketone; propanone; pyroacetic acid wamiorat least 15 min. Inguﬂon: Do not induce vemiting. o Ph N g
Emergency Goltes, wzywhge T swestodor. Intatg, (ﬂ'ﬁﬁ Contact physician immediataly. A o or;:e (;.d
e ___| Gauses: muscle wealness, mental confusion, coma |~ Fire Procedure
Overview o) s g, )il hemne s et cntom s s s~ Statement
. Highty flammable, Stop leak before extingulshment. Use dry chamical, carbon N

Man ufa cture l”S Manufacturer: dl:;’ddu wamwny or alcohol-resistant foam, Water may be e Spl" Emergency
Name and Address {— Spills & Leaks Phone No.
if required — Nty eutery parsannal kol and vertlate atea. S ot hoat — Spills & Leaks

Target Organs p o > an:.insl'wosum. Procedure
BB
Pictograms Eyes Skin Respiratory Netvous
(maximum of six) System tesial Sysiem Consuit MSDS 0300 for more information ~ H-21M

|
Fire Diamond If your organization has a
{or HMIS or smart RTK) = numbering system for MSDSs,

number can appear here.

The SmartRTK label design does not rely solely upon a series of letter or number codes. Relying
solely on the number/letter schemes may make it difficult to extract crucial information quickly.
Many workers, often untrained, illiterate or infrequent users of these materials, may thus be neither
well informed nor adequately protected.

The SmartRTK design provides a complete, clear, and easy-to-read label that ties closely to the
MSDS. Familiarity and redundancy are great aids in the transmission of hazard information to the
average worker. As a result, symbols and text are used together to clearly identify hazards. In
addition, the introduction of the human silhouette on larger labels provides a visual reference to
strengthen the user’s identification with the specific hazard to his or his organs.

NOTE:

1. Throughout this discussion when mention is made of an MSDS section where information can be
found, it refers to the 16-section MSDS format, ANSI Standard ANSI Z400.1. For those
unfamiliar with this format, Appendix A describes the 16-section MSDS format.

The MSDS section reference indicates only where the information is generally found. Some
manufacturers may put this information in other sections, and there may be additional relevant
information throughout the MSDS. Therefore, use the section citation as a guideline; read the
entire MSDS to make sure that all needed information is at hand.

B. LABEL INFORMATION FIELDSAND DATA CONTENT
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Genium’s model label format contains a number of fields of information. They are as follows:
1. Material Identification

a. CASNumber (67-64-1)
The CAS number is a concise, unique means of material identification. The number is assigned by
Chemical Abstracts Service, an organization within the American Chemical Society. It can be found
in Section 1 of the MSDS.

CAS® 67641 Linssggeer eyt
e

Lerwn Rl

oy Praseiires
vt fnseiaat §omrge:

Acetone

dimethyl B-ketopropans; methyl
ketone; propanone; pyroacetic acid

W iaelian HaE

b. Name (“ Acetone’)

Go to section number 1 (Chemical Product and Company Identification) of the MSDS and obtain the
name of the material. The name of the material used for its label must be spelled exactly as it is on
the MSDS.

c. Synonyms (*“ dimethylformaldehyde...”)

If space permits, Genium recommends the label include all common synonyms and trade names for
the materials as listed in Section 1 of the MSDS. If there is not sufficient space to list all synonyms
and trade names, make sure you include any that are used by employees who may come in contact
with this material. You can also include any unique nicknames your employees commonly use for
workplace materials. For example, suppose employees in your organization commonly refer to a
hazardous cleaning solution as “blanket cleaner.” You should make sure that the name “blanket
cleaner” is included as a synonym on the label for this solution.

d. A Noteon “Ingredients’

All of the materialsin Genium's collection of MSDSs are raw organic and inorganic chemicals.
When using Genium' s label data gathering methodology for chemical mixtures, users must
remember to include all hazardous ingredients listed on the MSDS. These ingredients should be
listed prior to including any synonym designations.
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2. Physical and Health Hazards

I

LTI 2 Danger! e

Fammable

OSHA defines a physical hazard as a chemical for which there is scientifically valid evidence that it
is a combustible liquid, a compressed gas, explosive, flammable, on organic peroxide, an oxidizer,
pyrophoric, unstable (reactive), or water-reactive.

OSHA defines the term “health hazard” as “includes chemicals which are carcinogens, toxic or
highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins,
neurotoxins, agents which act on the hematopoietic system, and agents which damage the lungs,
skin, eyes, or mucous membranes.”

Genium’s model label format uses a series of up to six hazard pictograms, the popular fire diamond
rating system, and signal word, and an Emergency Overview statement to convey an appropriate
hazard warning. Remember that both ANSI and OSHA agree that not every potential hazard can be
covered in a label, without severely impairing the effectiveness of the warning message.

Genium’s label methodology is based on the premise that the hazard warnings that receive the most
attention on a label should be those that users of the chemical are most likely to experience under
normal use conditions. Have your employees depend on the MSDS and Hazard Communication
training for information on all possible physical and health hazards and let the label focus on those
hazards most likely to occur in your workplace.

The following chart shows you what element of Genium’s label format is used to indicate the status
of each OSHA recognized health and physical hazard. The third column of this table shows you in
what section of a typical 16-section MSDS, information regarding each hazard is generally located.

Hazard Type Where Indicated on Label Where Found
on MSDS

Physical Hazards

Combustible Hazards: Emergency Overview Section 5

Compressed Gas Hazards: Pictogram Section 3
Section 9

Explosive Hazards: Pictogram Section 9

Hazards: Emergency Overview Section 5
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Hazard Type Where Indicated on Label Where Found
on MSDS
Physical Hazards
Section 10
Flammable Hazards: Pictogram Section 3
Hazards: Emergency Overview Section 5
Section 10
Organic Peroxide Hazards: Emergency Overview Section 5
Section 10
Section 3
Oxidizer Hazards: Fire Diamond Section 5
Hazards: Emergency Overview
Pyrophoric Hazards: Emergency Overview Section 5
Unstable (Reactive) Hazards: Emergency Overview Section 10
Water Reactive Hazards: Fire Diamond Section 5
Hazards: Emergency Overview Section 10
Hazard Type Where Indicated on Label Where Found
on MSDS
Health Hazards
Carcinogen Hazards: Emergency Overview Section 3
Toxic Hazards: Emergency Overview Section 11
Section 3
Highly Toxic Hazards: Pictogram (Poison) Section 11
Hazards: Emergency Overview Section 3
Irritant Hazards: Emergency Overview Section 3
Corrosive Hazards: Pictogram Section 3
Hazards: Emergency Overview
Sensitizer Hazards: Emergency Overview Section 3
Reproductive Toxin Hazards: Emergency Overview Section 3
Section 11
Hepatotoxin Hazards: Emergency Overview Section 3
Nephrotoxin Hazards: Emergency Overview Section 3
Neurotoxin Hazards: Emergency Overview Section 3

Several organizations have developed hazard rating systems that are intended to give the user a quick
view of the hazards for a particular chemical. The essential element of such hazard rating systems is
the 0 to 4 number scale for the severity of the various possible hazards (health, flammability,
reactivity, or oxidizer). To further organize this information for quick recognition, the numbers are
generally presented in a visually recognizable block or shape. This manual describes three such
hazard rating systems in Appendix C from three organizations: the National Fire Prevention
Association (diamond shape), the Hazardous Materials Identification System (HMIS)® from the
National Paint and Coatings Association (vertical stack), and the SmartRTK Hazard Rating Index

(sliding horizontal scales).

GENIUM PUBLISHING



Page 5-30

3. ANSI Signal Word (Danger!)

.

oot b

§ "y

i

IEHIAND

The ANSI standard requires the use of a signal word to indicate the relative degree of severity of an
immediate hazard. The three possible signal words are:

DANGER! Most severe immediate hazards. According to the ANSI standard, the word
DANGER! is assigned to the following hazards:

* Extremely flammable liquid * Flammable gas

* Pyrophoric solid *  Oxidizer

* Corrosive to living tissue * Highly toxic by inhalation
* Highly toxic by absorption * Highly toxic by ingestion

» Sensitizer to lungs

WARNING!  According to the ANSI standard, the word WARNING! is assigned to the
following hazards:

* Flammable liquid * Flammable solid
 Irritant, severe respiratory e Irritant, severe skin
* Irritant, severe eye * Toxic by inhalation
* Toxic by absorption * Toxic by ingestion

» Sensitizer, skin

CAUTION! Least severe immediate hazards. According to the ANSI standard, the word
CAUTION! is assigned to the following hazards:

e Combustible liquid * Irritant, moderate respiratory
* Irritant, moderate skin * Irritant, defatting skin

* Irritant, moderate eye * Potential suffocation

* Harmful by absorption * Harmful by ingestion

Note: It iseasier to determine the appropriate signal word after you have completed Label Fields 6
and 7 (Respiratory Protection, Target Organ Pictograms) of the chemical container label format.
This is because the assignment of the appropriate signal word requires that you first determine the
most severe immediate hazards. In order to make this determination, you must go through all of the
steps required to complete Label Fields6 and 7.
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4. Physical and Health Hazard Pictograms

RIS OR00 S g Intvimatinn

Genium’s label data information uses six hazard pictograms to quickly and visually alert the reader
to the material’s dangers. In Genium’s model label format, the hazard pictogram(s) always appears
in the same sequence position on any given label. Hazard pictograms used by Genium and their
order of appearance on the label are as follows:

3| 0|5 'y

Poison Corrosive Flammable Explosive Compressed Radiation
Gas

a. Poison (Highly Toxic)

If the material is a poison, the skull-and-crossbones pictogram and word “poison” appear. A
material is classified as a poison if it is a highly toxic material. According to the ANSI standard
there are four categories of highly toxic chemicals:

1.

A chemical that has a median lethal dose (LDsg) of 50 milligrams or less per kilogram of
body weight when administered orally to albino rats weighing between 200 and 300 grams
each.

A chemical that has a median lethal dose (LDsg) of 200 milligrams or less per kilogram of
body weight when administered by continuous contact for 24 hours (or less, if death occurs
within 24 hours) with the bare skin of albino rabbits weighing between 2 and 3 kilograms
each.

A chemical that has a median lethal concentration (LCsg) of gas or vapor in air of 200 parts
per million (ppm) or less by volume, or 2 milligrams per liter or less of mist, fume, or dust,
when administered by continuous inhalation for 1 hour (or less, if death occurs within 1 hour)
to albino rats weighing between 200 and 300 grams each, provided such concentration or
condition, or both, are likely to be encountered by humans when the chemical is used in any
reasonably foreseeable manner.
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4. A chemical that is a liquid having a saturated vapor concentration (ppm) at 68 degrees F (20
degrees C) equal or greater to its LCsy (vapor) value (ppm), if the LCs, is 3000 parts per
million (ppm) or less when administered by continuous inhalation for 1 hour (or less, if death
occurs within 1 hour) to albino rats weighing between 200 and 300 grams each, provided
such concentration or condition, or both, are likely to be encountered by humans when the
chemical is used in any reasonably foreseeable manner.

The information needed to apply the “poison” criteria listed above is generally found in MSDS
section 11, Toxicological Information. You should also review the Emergency Overview statement
in MSDS section 3, Hazards Identification. This statement should contain an overview of the most
significant immediate concerns upon exposure including if a material is “toxic” or “highly toxic.”

If the MSDS indicates that the material is “highly toxic,” the poison hazard pictogram is used in
Genium’s model label format. If the MSDS indicates that the material is “toxic,” this information
would be included in the model label format’s “Emergency Overview” statement described below.

-,
b. Corrosive ;

If the MSDS indicates that the material is “corrosive,” the corrosive hazard pictogram is used. The
corrosive hazard pictogram is a hand and test tube with the word “Corrosive” underneath.
According to the ANSI standard, a material is classified as a corrosive if it causes visible destruction
of or—irreversible alterations in—Iliving tissue by chemical action at the site of contact.

There are generally three locations on a typical 16-section MSDS that will indicate if a chemical is
corrosive. The first place you should look is the Emergency Overview statement in the Hazards
Identification section, section 3. If nothing regarding the material’s corrosivity is found in this
statement, review the “acute effects” statement, also located in the MSDS section 3. Examine both
the “eye” and “skin” acute effects to see if the MSDS indicates that the chemical “is corrosive” or
“causes burns.” If the NFPA Fire Diamond rating is on the MSDS, and the health rating has a value
of “3” or “4,” you will know that the material is probably corrosive.

c. Explosive

If the MSDS indicates that the material is “explosive,” the explosive hazard pictogram is used. The
explosive hazard pictogram is a starburst with the word “explosive underneath. A material is
classified as explosive if it exhibits any of the following characteristics:

* Explosive when heated

* Explosive when shocked

* Explosive by friction, by concussion, by percussion, by detonation
* Forms potentially explosive mixtures with water

* May polymerize explosively

* May form explosive dust-air mixtures

* Material that in itself is capable of detonation, explosive decomposition, or explosive
reaction at normal temperature and pressure or does not require a strong initiating source or
heating under confinement
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There are generally three locations on a typical 16-section MSDS that will indicate if a chemical is
explosive. The first place you should look is the Emergency Overview statement in the Hazards
Identification, MSDS section 3. If you can not find information on the material’s explosivity, then
review section 5 of the MSDS, Fire Fighting Measures. Look for any statements describing any of
the seven characteristics of explosivity listed above. The Stability and Reactivity Section, MSDS
section 10, should also be reviewed for the same indications of explosivity.

d. Flammable

If the MSDS indicates that the material is “flammable,” the flammable hazard pictogram is used.
The flammable hazard pictogram is a picture of a flame with the word “Flammable” underneath. A
material is classified as flammable if it is a liquid with a flash point less than or equal to 141 degrees
Fahrenheit; a gas that at atmospheric pressure/temperature has a Lower Flammability Limit (LFL) or
13% or less or the difference between the LFL and the Upper Flammability Limit (UFL) is wider
than 12%, or projects a flame more than 18 inches beyond the ignition source; or is a solid that
ignites readily or is liable to cause fire. See the ANSI labeling standard for a more detailed
description of these classifications.

To determine if the material is flammable, first look in the Emergency Overview statement in the
MSDS section 3, Hazards Identification. If nothing regarding the material’s flammability is found in
this statement, compare the flammability characteristics described in the preceding paragraph to the
material’s flammability related physical properties. The flash point, LFL, and UFL for a material
will generally be located in MSDS section 5, Fire Fighting Measures. While reviewing Fire Fighting
Measures you should also be on the look-out for any statements that would indicate a high degree of
flammability (i.e. “readily ignitable” or “burns vigorously and persistently”). Also review section 10,
Stability and Reactivity, for any data that refer to the material’s flammability.

e. Compressed Gas

If the MSDS indicates that the material is a “compressed gas,” the compressed gas hazard pictogram
is used. The compressed gas hazard pictogram is a picture of a gas cylinder with the words
“Compressed Gas” underneath. A material is classified as a compressed gas by the DOT in

49CFR 173.115 as any material or mixture having in the container either an absolute pressure greater
then 276 kPa (40 1bf/in®) at 21 degrees C (70 degrees F), or an absolute pressure greater than 717 kPa
(104 1b/in®) at 54 degrees C (129 degrees F) or both, or any liquid flammable material having a Reid
vapor pressure greater than 276 kPa (40 Ibf/in?) at 38 degrees C (100 degrees F).

To determine if the material is classified as a compressed gas, look first in the Emergency Overview
statement in MSDS section 3, Hazards Identification. If this statement is missing or does not
indicate the material is a compressed gas, review MSDS section 9, Physical and Chemical Properties.
Compare the absolute pressure and/or Reid vapor pressure reported for the material with the criteria
included in the preceding paragraph, or see if the material is defined as a compressed gas.
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e. Radioactive @

If the MSDS indicates that the material is “radioactive,” the radioactive hazard pictogram is used.
The radioactive hazard pictogram is the standard radiation tri-foil symbol with the word
“Radioactive” underneath. A material is classified as radioactive if it emits ionizing radiation.

To see if a material is radioactive look first in the Emergency Overview statement in the Hazards
Identification section, MSDS section 3. If nothing regarding the material’s radioactivity is found in
this statement, review other portions of MSDS section 3 to see if radiation is listed as a hazard. Also
review MSDS section, Stability and Reactivity, for statements that the material is radioactive.

5. Emergency Overview (Colorless, highly volatile...”)

Soedeng

Rioriess, highly volatie liquid; sweet odor. initating” Yeq

Gonoentrations), Ingestion: G! initation, kicney and iiver
«damage, metaboiio changes, coma. Clironic: dematitis.
Highly flamenable.

Ssessenturer
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The Emergency Overview statement is one area of the label that summarizes the essential and MOST
IMPORTANT hazards for that chemical. Unlike other sections of the Right-to-Know label that rely
on number codes and pictograms, this Emergency Overview statement expresses, in simple and easy-
to-understand terms, the essential characteristics and hazards of the chemical. As a distillation of the
MSDS, this section must be crafted carefully. It has to be not only very concise but also highly
structured so that essential information is not missed. Use the following steps as a road map to make
sure your own Emergency Overview statement is as effective as possible.

ANSI also recommends that chemical manufacturers include a similar, but slightly longer and more
detailed Emergency Overview statement in MSDS section 3, Hazard Identification, of the 165-
section MSDS format. The purpose of this statement is to describe the material’s appearance and
most significant immediate concerns for emergency response personnel. ANSI recognized that users
of hazardous chemicals were having difficulty extracting appropriate label data from the vendor
MSDS. In response to this concern, ANSI recommended that chemical manufacturers include the
Emergency Overview statement on each MSDS.

If you’re fortunate to be working with MSDSs from vendors who comply with ANSI’s 16-section
MSDS guidelines, you should have easy access to these Emergency Overview statements. As a
result, your label writing tasks should prove to be much simpler.
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a. Step 1: What istheMaterial’s Color, Physical Form, and Odor ?

The first sentence of the chemical container label’s Overview is used to describe the material’s color,
physical form, and odor (in that order). This information is important as a means of identification. If
the label tells you the liquid is green but the chemical inside the container is orange, you have a
warning that the chemical named on the container may not be the same chemical in the container.
The same chemical in different physical forms can present dramatically different levels of hazards.
For example, a solid piece of aluminum is virtually non-hazardous, while aluminum powder is not
only an irritant, but when dispersed in air, can be an explosion hazard.

Hopefully, your MSDS contains its own Emergency Overview, located in section 3, Hazards
Identification. The first sentence of the MSDS’s Overview should address color, physical form, and
odor. Ifit does not, go to section 9, Physical and Chemical Properties, and look for the Physical
State and Appearance and Odor information there. The first sentence for a label’s Emergency
Overview section could be, for example, as follows: “Light pink or red crystals with vinegar odor.”

b. Step 2: Isthe Material Corrosiveor an Irritant?

The next statement describes if the material is a corrosive or irritant. The most dangerous materials
are corrosive, and the label will show the signal word DANGER and the “corrosive” pictogram. The
Emergency Overview should go further and explain the corrosive properties, especially the
material’s effect on the eyes, skin, and respiratory tract.

99 CCs

Less hazardous materials are described as “severely irritating,” “irritating,” or “mildly irritating.”
Again, the Emergency Overview statement should specify whether your eyes, skin, or respiratory
tract are potentially affected.

The first place you should look for corrosive/irritant characteristics in the Emergency Overview
statement in the Hazards Identification section, MSDS section 3. If you can find nothing in the
statement regarding the material’s corrosivity or irritation aspects, review the “acute effects”
statement, also located in MSDS section 3, for relevant information.

c. Step 3: IstheMaterial Toxic?

If the material is a poison (highly toxic chemical), as classified by ANSI, then the hazard pictogram
shows that danger, and it is reinforced with the word “poison” in the emergency overview. Materials
that are “toxic,” as classified by ANSI, a characteristic that is not quite as hazardous as “poison,”
have the word “toxic” at this point in the emergency overview.

ANSI defines a material as toxic if it falls within any of the following four categories:

1. Has a median lethal dose (LDsj) or more than 50 milligrams per kilogram, but no more than 500
milligrams per kilogram of body weight, when administered orally to albino rats weighing
between 200 and 300 grams each;

2. Has a median lethal dose (LDsg) of more than 200 milligrams per kilogram, but no more than
1000 milligrams per kilogram of body weight, when administered by continuous contact for 24
hours (or less, if death occurs within 24 hours) with the bare skin of albino rabbits weighing
between 2 and 3 kilograms each;
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3. Has a median lethal concentration (LCsp) in air or more than 200 parts per million (ppm), but no
more than 2000 parts per million (ppm) of gas or vapor by volume, or more than 2 milligrams per
liter, but no more than 20 milligrams per liter, of mist, fume, or dust, when administered by
continuous inhalation for 1 hour (or less, if death occurs within 1 hour) to albino rats weighing
between 200 and 300 grams each, provided such concentration or condition, or both, are likely to
be encountered by humans when the chemical is used in any reasonably foreseeable manner.

4. Is aliquid having saturated vapor concentration (ppm) at 68 degrees F (20 degrees C) of more
than one-fifth its LCs (vapor) value (ppm), if the LCs is not more than 5000 ml/m3 (ppm) when
administered by continuous inhalation for 1 hour (or less, if death occurs within 1 hour) to albino
rats weighing between 200 and 300 grams each, and the criteria for “highly toxic chemical” is not
met, provided such concentration, or condition, or both, are likely to be encountered by humans
when the chemical is used in any reasonably foreseeable manner.

The information needed to apply the poison/toxic criteria is generally found in MSDS section 11,
Toxicological Information. You should also review the Emergency Overview statement in MSDS
section 3, Hazards Identification. This statement should contain an overview of your most
significant and immediate concerns if you were to be exposed to the toxic material. If needed the
statement should define the material as “toxic” or “highly toxic” (poison).

d. Step 4: AreThere Additional Major Acute Effects?

The sentence beginning “Also causes...” lists additional major acute effects (other than the
corrosive/irritant effects) caused by exposure to the material. (Note: If there are no corrosive/irritant
effects, then this prompt may become “Causes’). The small size of the label (especially when
compared to an MSDS) means that you must use concise language. Review the entire MSDS with a
watchful eye for specific acute effects. Generally this information needs to be reduced to the
symptom and then, if space permits, the target organ effects and route of entry.

This information is usually found on MSDS section 3, Hazards Identification, “acute effects” and/or
“target organs.” You should also review the Emergency Overview statement in MSDS section 3,
Hazards Identification to make certain that the acute effected mentioned in the MSDS statement are
also included in your Emergency Overview statement on your label.

e. Step 5: IstheMaterial Toxic?

Any known chronic effects are then listed in the Emergency Overview statement. OSHA has a
specific list of health concerns: cancer hazard, reproductive hazard, sensitizer, and materials
hazardous to the liver, kidney, and nervous system. In writing the Emergency Overview statement
for your label make sure you review the MSDS for these chronic effects.

Information on chronic effects is generally found in MSDS section 3, Hazards Identification,
“chronic effects” and/or “target organs.” Additional information may be found in MSDS section 11,
Toxicological Information. You should also review the Emergency Overview statement in MSDS
section 3, Hazards Identification, to make certain that chronic effects mentioned in you MSDS
statement are also part of your label statement. Statements on carcinogenicity found on the Genium
label data information are based on IARC classifications. Classifications include “known cancer
hazard,” “suspect (probable) cancer hazard,” and “possible cancer hazard.”
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f. Step 3: Isthe Material Flammable or Combustible?

The next part of the label Emergency Overview statement covers the material’s flammability/
combustibility. A material is flammable if it has a flash point less than—or equal to—141 degrees
Fahrenheit. This characteristic has already been presented on the label by the “flammable” hazard
pictogram, but it is reinforced in the label’s Emergency Overview by the word “flammable.”
Similarly, the word “combustible” appears in the Emergency Overview if the flash point is greater
that 141 degrees Fahrenheit, but less than 200 degrees Fahrenheit. (Note that these classifications for
“flammable” and “combustible” are adapted from DOT criteria). The Emergency Overview
statement may not actually include the words “flammable” or “combustible.” Be careful though!

The material may still be flammable or combustible. For example, many materials burn when
exposed to temperatures greater that 200 degrees Fahrenheit.

To determine if the material is flammable or combustible, first turn to the Emergency Overview
statement in MSDS section 3, Hazards Identification. If nothing regarding the material’s
flammability is found in this statement, you need to compare the flammability characteristics
described earlier (i.e., flash points) to the material’s flammability related physical properties. The
flash point, LFL and UFL for a material will generally be located in MSDS section 5, Fire Fighting
Measures. While reviewing Fire Fighting Measures you should also be on the look-out for
statements indicating a high degree of flammability (i.e. “readily ignitable” or “burns vigorously and
persistently). Also review MSDS section 10, Stability and Reactivity, for any data that refer to the
material’s flammability.

g. Step 3: IsThere Special Hazards?

Finally, if space permits, the label’s Emergency Overview should reinforce and emphasize other
special hazards shown on the fire diamond, the hazards shown in the hazard pictograms, and any
other material-specific hazards that has not already been addressed in this Emergency Overview.
Compare the Emergency Overview statement in MSDS section 3, Hazards Identification, and see if
the label’s Overview is missing special hazards. Examples of special hazards are: 1) Explosivity; 2)
If the material is an oxidizer; and 3) Whether it reacts with water.

6. Target Organ Pictograms (Eyes, Skin,...)

DAFY R

Bannfyutuse:

Target Organs WY

.........

E0OBe)

Eyos Skin Raspimtory  Gastro-
System

Fifteen different target organ pictograms quickly show the user what parts of the body are most
affected by the material. A maximum of six target organ pictograms can be listed on Genium’s
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model label format. If more than six target organs were found to exist for a material in Genium’s
model label collection, the six most important were chosen based on the frequency and severity of
the effects. Target organ pictograms are just guidelines; the MSDS should always be consulted for
complete information on organs that may be affected by the material. Target organ pictograms are
shown as follows:

G

Eyes Skin Respiratory System

Mucous Membranes Gastrointestinal System Nervous System

Liver

Cardiovascular System

Blood Bone Teeth

-

Lymphatic System Reproductive System Glandular System
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Consult the following MSDS sections for information about target organs:
Section 3, Hazards Identification — target organs, acute effects, chronic effects, emergency overview
Section 11, Toxicological Information

7. PPE (Goggles, Gloves,...)

a. PPE Recommendation Criteria Used for Genium’s Labe Data | nfor mation

PPE recommendations in Genium’s collection of model chemical container labels are given for
worst case exposures. There may be many situations when only very small quantities are being used
and PPE requirements will naturally be less stringent. It must be the responsibility of the safety
officer or other qualified person in charge of printing the labels to decide what the PPE needs are for
a particular situation.

For the purposes of Genium’s labels, worst case will refer to exposures well above OSHA, ACGIH,
or NIOSH recommended levels. In general, a competent safety officer, industrial hygienist, or
occupational physician would deem these exposure levels dangerous to the health of their workers.

PPE information is generally found in section 8 of the MSDS, Exposure Controls/Personal
Protection, but you should also review the Emergency Overview statement in MSDS section 3,
Hazards Identification; MSDS section 7, Handling and Storage; MSDS section 8, Physical and
Chemical Properties; and MSDS section 10, Stability and Reactivity, for specific material
characteristics that will help determine the appropriate PPE.

b. PPE Pictograms

Goggles Boots Safety Glasses Gloves Full Suit Apron
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) (7

000

Full-Face Full-Face Dust Mask Face Shield Cartridge Air Line
Respirator Air Line Respirator Respirator

Respirator

Genium presents the suggested Personal Protective Equipment (PPE) as pictograms. Six types of
PPE pictograms can be presented. PPE pictograms used by Genium and their position on the label
are as follows:

1)

2)

3)

4)

5)

Eye Protection — Choices: Safety Glasses, Goggles

Safety Glasses PPE pictogram — Safety glasses are recommended for nuisance dusts and
for materials that are “mildly irritating” to the eyes

Goggles PPE pictogram— Goggles are recommended for materials that are liquids and
materials that are “irritating,” “severely irritating,” or “corrosive” to the eyes and for
compressed gases that may cause frostbite.

Face Protection — Choices: Faceshield
Faceshield PPE pictogram— A faceshield is recommended is the material is “corrosive.”

Hand Protection — Choices: Gloves

Gloves PPE pictogram — Genium always recommends that gloves be worn. However,
because gloves are made from many different materials, permeation rates will vary and/or
the glove material may be incompatible with the material being handled. The MSDS
should be consulted to make certain that the most appropriate gloves are used. Many
gases (cryogenic gas/liquids) are contained in a pressurized cylinder. These gases
become liquids under pressure or when at extremely low temperatures (e.g., liquid
nitrogen). As a result, release of these low temperature, compressed gases can cause
frostbite. Gloves are therefore recommended for protection.

Body Protection — Choices: Apron, Full Suit

Apron PPE pictogram— If a full suit is not recommended, generally an apron should be
substituted. Gases that are only simple asphyxiant hazards (and not frostbite hazards) are
the only materials for which Genium does not suggest a body protection PPE.

Full Suit PPE pictogram— A full suit is always recommended if a material is “corrosive”
to the skin. A full suit is also recommended for materials that are absorbed through the
skin and are “highly toxic” or “toxic” to organs within the body. For some materials, the
exposure potential (amount of material being used, possibility of skin contact) dictates if
a full suit should be worn. Our own approach is conservative, we recommend a full suit,
even though there are particular situation involving the material when use of a full suit is
not warranted.

Foot Protection — Choices: Boots

Boots PPE pictogram— The criteria for recommending boots and a full suit are the same.
If the full suit PPE pictogram appears on the label, then the boots PPE pictogram will also
appear, and vice versa.
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6) Respiratory Protection — Choices: “check to see if respirator is needed,” Dust Mask,
Cartridge Respirator, Airline Respirator, Full Face or Airline Respirator, Full Face
Respirator
Respirator PPE pictogram— Genium has included no respirator recommendations on its
label data information. It is because it is EXTREMELY IMPORTANT that the user find
out which respirator, if any, should be used. Genium has placed a warning pictogram
“check to see if respirator is needed” on the label data information. For most materials
there are many possible respirator recommendations; the choice depends on the potential
exposure levels. In that there are so many possible situations, Genium is not able to
provide a single PPE respirator recommendation for each material. The MSDS should be
consulted before selecting the appropriate respirator.

8. Emergency Procedures (First Aid I nhalation: Removeto fresh air...)

Next is a series of three highly structured Emergency Procedures. Information is presented in a
specific order and, as much as possible, the same wording is always used for recommended actions.

Emergency Procedures s
First Ald  (Medical Emergency Phone No) %
inhator: Famovo o fech aiad uppont bsaiing 4 reods

‘walar for st least 15 min. Ingsstion: Do not Induoe vomiting.

Contact physiclan immediataly.

Fire rs Emergency Phone No) *
Acetone Is flammable. &Flnhlm wwmmmmml)ur
Stop leak bafore extinguishmsnt. Use dry chemical, carbon
Mmocﬁv ator spray, or atochol-resistant foam. Watermay bs
.

3

Spllls & Leaks (Spil £ Phone No) >
Y Soa.dbonke, Goll Emoromney Phons ) -

Cloarup p

A

UMKt MSDE G300 far ruan

a. First Aid ﬂ

1) First Aid Statement

This statement describes the basic first aid steps to take should someone become exposed to the
material. Standard first aid procedures should always prevail and will be followed. For example,
you should never give anything by mouth to an unconscious or convulsing person. The label
information, then, includes only material-specific first aid information. Consult the MSDS for
additional first aid procedures. It is always a good idea to have the person evaluated by qualified
medical personnel even after first aid steps have been taken.

The first aid statement 1s structured as follows:

Inhalation The first item in this statement is the prompt “Inhalation:” This is followed by
information about the first aid steps to take if a person inhales this material. Generally, this includes
the statement “Remove to fresh air and support breathing as needed.” Since space is limited to the
first aid statement area, this statement may be edited to “Remove to fresh air.” There may also be
other information specific to the material. Information for this part of the statement can be found in
MSDS section 4, First Aid Measures.
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Eyes/Skin The next item in this statement is the prompt “Eyes/Skin:” This is followed by a
description of the first aid steps to take if the material contacts a person’s eyes or skin. Information
for this part of the statement can be found in MSDS section 4, First Aid Measures, but as noted after
some of the statements listed below, other sections of the MSDS should be consulted for material
specific information. Common statements found in this area are:

*  “Remove contaminated clothing” (This should be done almost all cases of contact
exposure. As a result, if the space was needed for other first aid information, this
statement does not appear. It is assumed that this first aid step will be taken.)

*  “Flush with flooding amounts of water for at least 15 minutes,” “flush with plenty of
water,” “this should prevent any adverse reaction” are first aid instructions that apply to
many materials. If a material is water soluble it is important that the flushing with water
process continue for 15 minutes. If the material is at all water reactive it is important that
plenty of water be used so that adverse reactions are minimized. Consult MSDS section
9, Physical and Chemical Properties; section 3, Hazard Identification; and section 10,
Stability and Reactivity.)

*  “Flush eyes with tepid (104 degree F) water,” “Immerse affected skin in tepid (104 degree
F) water until completely rewarmed” are first aid instructions that apply to situations
where the material is a compressed gas that causes frostbite upon contact with the eyes or
skin. (Consult MSDS section 3, Hazard Identification; and MSDS section 9, Physical and
Chemical Properties.)

*  “Thoroughly wash skin with soap and water” are first aid instructions that apply to water
insoluble materials, and many other materials that dissolve slowly in water or are not
water reactive. (Consult MSDS section 3, Hazard Identification; and MSDS section 9,
Physical and Chemical Properties.)

There may also be other information specific to the material.

Ingestion Following the prompt “Ingestion” should be information about which first aid steps to
take should someone ingest the material. Information for this part of the statement can be found in
section 4, First Aid Measures, but as noted after some of the statements listed below, other sections
of the MSDS should be consulted for material specific information. Common statements found in
this area are:

*  “Do not induce vomiting,” followed by either “Consult physician,” or “Contact physician
immediately.” “Consult physician applies to less hazardous materials, especially those
materials where vomiting is not necessary. “Contact physician immediately” applies to
the more hazardous materials, especially materials that may be hazardous but vomiting
might cause more injury to the gastrointestinal tract, or be a choking hazard. (Consult
MSDS section 3, Hazard Identification; and the fire diamond health rating.)

*  “Consult physician before inducing vomiting” is a statement that is used when vomiting
may be a recommended first aid step and the material is not particularly hazardous.
(Consult MSDS section 3, Hazard Identification; and the fire diamond health rating.)
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* “Induce vomiting as directed by physician” is a statement that is used when vomiting may
be a recommended first aid step and the material is hazardous. (Consult MSDS section 3,
Hazard Identification; and the fire diamond health rating.)

*  “Unlikely” is used only if the material is a gas or a material with a characteristic that you
make it impossible to ingest, e.g., “immediately burns upon exposure to air.” (Consult
MSDS section 3, Hazard Identification; and MSDS section 9, Physical and Chemical
Properties.)

There may also be other first aid information specific to the material.

2) First Aid Phone Number

If there is space on the label and there is a specific first aid number that should be called, Genium
suggests that it be inserted at this point on the label. Life-saving minutes could be saved.

b. Fire

1) Fire Procedure Statement

The statement describes basic fire procedure information for this material. It is assumed that fire
fighters will follow standard operations procedures for fire fighting, such as wearing a SCBA. As a
result, the information here shows only material-specific fire fighting information. Information for
this fire procedure statement can generally be found in MSDS section 5, Fire-Fighting Measures, but
as noted after some of the statement listed below, other sections of the MSDS should be consulted
for material-specific information.

The fire statement is structured as follows:

The first piece of information pertains to the material’s burning characteristic. One of three
words may appear in the first statement:

“noncombustible” - the material does not burn. (Consult the fire diamond fire rating,
should be a zero if the material is noncombustible)

“flammable” - material has a flash point less than or equal to 141 degrees Fahrenheit.
(Note: In developing the physical hazard pictograms and emergency
overview for the label for this material you have already determined
this characteristic.)

“combustible” - material has a flash point greater than 141 degrees Fahrenheit, but less
than 200 degrees Fahrenheit. (Note: In developing the physical hazard
pictograms and emergency overview for the label for this material you
have already determined this characteristic.)

If none of these three words appear, it generally means that the material will burn, but not in
accordance with the criteria that would classify the material as noncombustible, flammable,
or combustible. (Consult the fire diamond fire rating.)
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“However, it is a strong oxidizer capable of igniting combustibles” appears next for some
materials. This statement applies only if the material is noncombustible and the fire
diamond special field contains the symbol OX.

If a material is explosive and/or pyrophoric, that is stated next. (Consult section 3,
Hazard Identification, Emergency Overview; and the fire diamond special rating.)

One of the following phrases may appear next:

“Stop flow of gas” will appear if the material is a compressed gas. (Note: The physical
hazard pictograms for this material which were developed earlier will provide this
information.)

“Use agent suitable for surrounding fire” will appear if the material is noncombustible.

Next is the fire fighting information (unless the material is noncombustible). This
information will consist of agents that should be used to fight fires and other material
specific fire fighting information. Because of the limited space on the label, the MSDS
should always be consulted for fire fighting information.

Finally, if space permits, any of the following phrases, or similar phrases, may appear in
this section if they apply to fires involving this material:

“Do not use water to extinguish fire” applies to materials where the fire diamond
special field contains the no water symbol.

“Fight fire from maximum distance” generally applies to materials with a fire
diamond fire rating of 3 or 4.

“Remove cylinder from fire to prevent rupture due to heat” applied to compressed
gases.

“Let fire burn if leak can’t be stopped” applies to some compressed gases.
“Water may be used, but will generate excess heat”

“Material will float and may re-ignite on water surface”

“Fire may be difficult to extinguish and may re-ignite”

“Do not scatter with a high pressure water stream”

“Material can burn in oxygen deficient atmospheres”

(Consult MSDS section 3, Hazard Identification, Emergency Overview; MSDS section 6, Accidental
Release Measures; MSDS section 10, Stability and Reactivity; and MSDS section 13, Disposal
Considerations.)

b. Spills& Leaks Y

1) Spills & Leaks Statement
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This statement outlines the basic precautions and procedures to follow in case of a spill or leak.
Information for this spills & leaks statements can generally be found in MSDS section 6, Accidental
Release Measures, but as noted after some of the statements listed below, other sections of the
MSDS should be consulted for material specific information.

The spills & leaks statement is structured as follows:

*  “Notify safety personnel, isolate and ventilate area, deny entry, stay upwind” is the first
statement. Genium believes that a statement like this should appear on every label. This
quickly reminds people of standard safety precautions that should be taken in all spill/leak
incidents.

* Next will be the phrase “Shut off ignition sources” if the material is flammable,
combustible, or explosive. (Note: The fire procedure statement for this material, which
was developed earlier, will provide this information.)

* Next will be the phrase “Remove combustibles” if the material is an oxidizer, which
means that the symbol OX appears in the fire diamond special field.

* Next will be the phrase “Shut off water sources” if the material is water reactive, which
means that the no water symbol appears in the fire diamond special field.

* “Shut off gas” or a similar statement will be the next phrase if the material is a
compressed gas. (Note: The physical hazard pictograms for this material, which were
developed earlier, will provide this information.)

* Next will be the neutralizing information as contained in the MSDS, section 6, Accidental
Release Measures. Because space is limited, this information may need to be condensed.
Users of the material should always be instructed to consult the MSDS for more detailed
neutralizing information.)

* For most solids the statement “DO NOT SWEEP! Carefully scoop up or vacuum (with a
HEPA filter). Damp mop residue” will appear next. If the solid is not water soluble, then
the “Damp mop residue” portion of the statement may have been removed. (Consult
MSDS section 9, Physical and Chemical Properties.)

* For most liquids the statement “Take up with inert material such as sand or vermiculite”
will appear next. (MSDS section 9, Physical and Chemical Properties.)

* Next, if space permits, will be other information specific to the material.

Genium suggests that the last statement always be “Cleanup crew should protect against exposure”
(or “Protect against exposure” if space is limited. While this precaution is much more important for
some hazardous materials, it is an appropriate step to take when dealing with spills and leaks of any
hazardous chemical.

2) Spills& LeaksPhone Number
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If there is space on the label and there is a specific number that should be called in the case of a spill
or leak, Genium suggests that it be inserted at this point on the label.

9. Manufacturer Information

The label should also list the name, address and phone number of the manufacturer of the chemical
to use in case of emergency.

ABC Chemical Go
Menutacturer: 0 s Pare a3
metown, NY 12348

{555) 234-5678

10. Labdel Number

It is a good idea to assign a unique number to each material for record keeping purposes. For
example, Genium assigns the same number to a given material in both its label data collection and its
MSDS collection.

1. THE MSDS, SOURCE OF ALL LABEL INFORMATION

MSDSs were initially written for health and safety professionals and trained workers in the chemical
industry. The information was usually very technical, and the type of information and formats varied
from supplier to supplier. As Federal and state right-to-know regulations expanded, a wider
audience with diverse backgrounds needed MSDSs. Reading and understanding the various MSDSs
became a difficult task for many.
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A few years ago the Chemical Manufacturers Association (CMA) began working on a standard to
develop consistent and understandable MSDSs that would be easily recognized in the U.S., Canada,
and Europe. This standard, also accepted by ANSI (American National Standards Institute), does not
fulfill every country’s legal requirements, but it does proved consistent and useful information to a
variety of audiences, from the worker on the shop floor to the physician treating an exposure victim.

Specific legal requirement for an MSDS in the U.S. are addressed in OSHA's Hazard
Communication standard, and are covered in the first 10 of 16 total sections of the ANSI standard.
It’s not yet known whether OSHA will adopt the ANSI standard and revise the HCS requirements to
reflect this new MSDS format. Remember, ANSI standards, although well-respected and followed
by most industries, are recommendations. OSHA standards are law.

Currently, according to OSHA's Hazard Communication standard, MSDSs must include:
* The material’s identity, including its chemical and common names (example, brand
name: Clorox [J ; chemical name: sodium hypochlorite; common name: bleach).
* Hazardous ingredients (even in parts as small as 1%).
* Cancer-causing ingredients (even in parts as small as 0.1%).

» List of physical and chemical hazards (stability, reactivity) and characteristics
(flammable, explosive, corrosive, etc.).

* List of health hazards, including:
— Acute effects such as burns or unconsciousness, which occur immediately.

— Chronic effects such as allergic sensitization, skin problems, or respiratory disease,
which build up over a period of time.

* If'the material is listed as a carcinogen by OSHA, IARC, or NTP.

* Limits to which a worker can be exposed, the primary routes of entry of into the body,
specific target organs likely to sustain damage, and medical problems that can be
aggravated by exposure.

e Precautions and safety equipment.

* Emergency and first aid procedures.

» Specific fire fighting information.

* Procedures for cleanup of spills and leaks.

* Precautions for safe handling and use, including personal hygiene.

* Identity of the organization responsible for creating the MSDS, date of issue, and
emergency phone number.

The last six sections of the ANSI standard include toxicological (animal data), ecological, disposal,
transport, and regulatory information, as well as a section for other information. Because these last
sections are not required by OSHA, manufacturers may choose not to include this information on
their MSDSs. However, this information may be required internationally. For consistency, the
ANSI standard recommends that the headings be listed even in the absence of data, and that the
company print either data not given or data not available. Alternatively, some manufacturers may
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choose to provide this information in different ways, such as by listing a telephone number or issuing
bulletins. The ANSI standard also allows some flexibility in placing the information within the 16
sections. For example, exposure guidelines, such as OSHA PELs or ACGIH TLVs, may be placed
in Section 2-Composition/Information on Ingredients, or in Section 8-Exposure Controls/Personal
Protection.

The law states very clearly that the manufacturer/supplier must include complete data on the MSDS.
If you feel that an MSDS is incomplete, or you don’t fully understand it, the sheet may be returned to
the manufacturer/supplier with a request for a better sheet. If you encounter a material with which
you’re unfamiliar, immediately read its MSDS for precautions, and then scan the sheet for health and
physical hazards. But remember, to be completely informed about the material, you must read and
understand the whole sheet.

In the Appendix are descriptions of the sixteen sections of an MSDS according to the ANSI standard
and notes that will help you find and interpret the information on a typical good-quality MSDS.
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Genium Publishing Corp. Material Safety Data Sheet Collection
One Genium Plaza . .
@ Schenectady, NY 12304-4690 Potassium Cyanide MSDS No. 13
(518) 377-8834 Date of Preparation: 9/77 Revision: E, 3/97
Section 1 - Chemical Product and Company Identification 49
Product/Chemical Name: Potassium Cyanide Chemical Formula: KCN CAS Number: 151-50-8

Synonyms: AI3-28749; Caswell No. 688A; cyanide of potassium; hydrocyanic acid, potassium salt; M-44 capsules

Derivation: By absorption of hydrogen cyanide in potassium hydroxide.

General Use: In the extraction of gold and silver from ores; metal cleaning; heat treatment of metals; electroplating; as a reagent
in analytical chemistry; raw material in the manufacture of dyes, pigments, nylon, and chelating agents; an insecticide; and a
fumigant.

Vendors: Consult the latest Chemical Week Buyers’ Guide. (73

Section 2 - Composition / Information on Ingredients

Potassium Cyanide, ca 95 % wt (commercial); other grades include pure, solution, and reagent.
Trace Impurities: potassium carbonate, formate, and hydroxide.

OSHA PEL ' IDLH Level
8-hr TWA: 5 mg/m3 25 mg/m3 (as CN)
ACGIH TLV DFG (Germany) MAK
Ceiling: 5 mg/m3, skin TWA: 5 mg/m3, total dust, danger of cutaneous absorption
NIOSH REL Category II: Substances with systemic effects, onset of effect <2 hr, half-life <2 hr
10-min TWA Ceiling: 4.7 ppm (5 Peak Exposure Limit:
mg/m3) 10 mg/m3, 30 min, average value, 4 per shift

Section 3 - Hazards Identification

Y ¥r % Y% Emergency Overview A %%+ WRI::I?
Potassium cyanide occurs as white, amorphous, deliquescent lumps or a crystalline mass with a faint odor of Scale
bitter almonds. It is poisonous and corrosive (causes severe skin and eye burns). Potassium cyanide reacts R 1
with water or any acid-releasing flammable and highly toxic hydrogen cyanide gas. I3
P
Potential Health Effects 5
Primary Entry Routes: Inhalation; skin absorption; skin and/or eye contact; ingestion. * Skin
Target Organs: Eyes; skin; upper respiratory, cardiovascular, and central nervous systems; thyroid; blood. absorption
Acute Effects , HMIS
Inhalation: Irritation of the nose and throat and systemic symptoms like those seen via ingestion may also be H 3*
caused by absorption through the mucous membranes. Nose irritation leading to obstruction, bleeding, sloughs, FO
and in some cases septum perforation has been reported in workers in the electroplating industry. RO
Eye: Irritation and possible burns. Dilated pupils are common in severe poisoning. Corneal edema (swelling) PPEt
may occur. Human poisoning cases due to eye exposure only have not been reported. *Chronic
Skin: Itching, irritation, discoloration (bright pink color), dermatitis, rash, or corrosion (burns) may occur. Effects
Systemic symptoms like those seen via ingestion may also be caused by skin absorption. Mild systemic Sec. 8

symptoms such as headache and dizziness have been caused by solutions as dilute as 0.5% potassium cyanide.

Ingestion: Chemical asphyxia and death may occur without warning from severe exposure. Initial symptoms of lesser exposure
include burning, acrid, bitter taste upon ingestion, weakness, headache, flushing, dizziness, confusion, salivation, nausea and
vomiting, hyperventilation, bradycardia (slowed heart beat), hypertension (high blood pressure), and anxiety. These may
progress to increased rate and depth of respiration, slow and gasping respiration, pulmonary edema (fluid in lungs), lactic
acidosis (abnormal accumulation of lactic acid in the blood resulting in a metabolic derangement), stupor, seizures, coma,
apnea (absence of breathing), tachycardia (rapid heart beat), hypotension (low blood pressure), and death.

Carcinogenicity: IARC, NTP, and OSHA do not list potassium cyanide as a carcinogen.

Medical Conditions Aggravated by Long-Term Exposure: Disorders of the skin, thyroid, and cardiovascular, upper
respiratory, and central nervous systems.

Chronic Effects: Dermatitis, scarlet rash and papules, and itching have been reported in workers in the electroplating industry.
Other symptoms may include headache, weakness, nausea, dizziness, loss of appetite, insomnia, memory loss, tremors,
functional changes in hearing, enlarged thyroid gland, folate abnormalities, palpitations, chest discomfort, upper respiratory
tract irritation, nose bleeds, and eye irritation.

Copyright © 1997 by Gemum ishing Corp Any ial use or ion without the her’s ission is prohibited. Jud, as o the suitability of information herein for the purchaser's
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Section 4 - First Aid Measures

Note! In all cases of exposure where absorption may occur (i.e., inhalation, skin contact, and ingestion), administer 100%
oxygen immediately and obtain and prepare the cyanide antidote kit for use in symptomatic patients.

Inhalation: Note! The odor of bitter almonds may be noted on the breath or vomitus. Remove exposed person to fresh air and
immediately begin therapy with 100% oxygen.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently llft eyelids and flush immediately and continuously
with flooding amounts of water for at least 15 min. Consult a physician or ophthalmologist immediately if irritation or pain
develop.

Skin Contact: Quickly remove contaminated clothing. Speed is extremely important. Rinse with flooding amounts of water for at
least 15 min. Wash exposed area extremely thoroughly with soap and water. For reddened or blistered skin, consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison contro} center. Unless the
poison control center advises otherwise, do not induce vomiting.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: Determine hemoglobin, arterial blood gases, venous pO, or measured versus %O- saturation, serum lactate,
electrolytes, and whole blood cyanide levels. If the victim is unconscious, bradycardia and absence of cyanosis may be key
diagnostic signs. For cases of ingestion, perform gastric lavage with a large bore tube after endotracheal intubation.

Special Precautions/Procedures: To prevent self-poisoning, avoid mouth-to-mouth resuscitation during CPR. To avoid
becoming secondary victims, do not enter areas with high potential airborne concentrations without donning a self-contained
breathing apparatus (SCBA). Give specific and detailed instructions on the use of cyanide antidote kits to all persons working
with and around potassium cyanide.

Section 5- Fire-Fighting Measures

Flash Point: Noncombustible Autoignition Temperature: None reported.
LEL: None reported. UEL: None reported. » o
Extinguishing Media: Use extinguishing media suitable for surrounding fire. Do not use carbon dioxide
extinguisher; this can liberate hydrogen cyanide by the action of the dissolved carbon dioxide. Water may @ o
be used on surrounding fires not involving potassium cyanide. Use alkali dry chemical. Keep fire-exposed e

containers cool with water spray.

Unusual Fire or Explosion Hazards: Potassium cyanide reacts with water or any acid-releasing flammable hydrogen cyanide.

Hazardous Combustion Products: Nitrogen oxides and cyanide.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter’s
protective clothing is not effective for potassium cyanide.

*According to NFPA criteria, Genium would rate the health hazard a 4 based on the Rat, oral, LD5q of 5 mg/kg.

Section 6 - Accidental Release Measures

Spill /Leak Procedures: Notify safety personnel immediately, evacuate ail unnecessary personnel, and isolate and ventilate
area. Cleanup personnel should wear fully-encapsulating protective clothing to protect against inhalation, skin and eye contact.

Small Spills: Carefully scoop up the spilled potassium cyanide and place in dry containers for disposal or reclamation. For
potassium cyanide solution spills, take up with a noncombustible, absorbent material such as sand or vermiculite and place in
containers for later disposal. Neutralize with a strong alkali solution of calcium hypochlorite.

Cleanup: Prompt cleanup and removal are necessary. To avoid generating dust, do not sweep! Remove residue by vacuuming
(with an appropriate HEPA filter) or mopping with a liberal quantity of water.
Large Spills Containment: For large dry spills, cover with a plastic sheet to avoid dust dispersion until later disposal. For large

solution spills, dike far ahead for later disposal. Do not release into sewers or waterways.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage

Handling Precautions: Avoid all contact with potassium cyanide. Use only with ventilation sufficient to reduce airborne
concentrations to nonhazardous levels. Wear appropriate personal protective equipment to protect against skin and eye contact.
Make cyanide antidote kits readily available in all areas where potassium cyanide is used. Replace ingredients of kits every 1-2
yr to ensure freshness. Practice good personal hygiene procedures to avoid inadvertently ingesting potassium cyanide.

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from light, acids, water,
carbon dioxide, and other incompatibles (Sec. 10). Outside or detached storage is preferred Protect from physical damage.
Keep containers covered or in an exhausted hood when not in use.
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Section 8 - Exposure Controls / Personal Protection ‘

Engineering Controls: Where feasible, enclose all operations to avoid dust dispersion into the workplace.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.

Administrative Controls: Consider preplacement and periodic medical exams with emphasis on the cardiovascular, upper
respiratory, and nervous systems, skin, and thyroid. Maintain pertinent medical records for 5 years following the last exposure.
Educate workers about the hazards of potassium cyanide and train in emergency first aid procedures for cyanidée poisoning.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to
provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient
oxygen. For concentrations < 25 mg/m3, wear a supplied-air respirator or any SCBA with a full facepiece. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear any SCBA that-has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary SCBA operated in pressure-
demand or other positive-pressure mode. Warning! Air-purifying respirators do not protect workers in oxygen-deficient
armospheres. If respirators are used, OSHA requires a written respiratory protection program. .

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact.
Polyvinyl chloride, Neoprene, buty! rubber, fluoronitrile carbon rubber, nitrile rubber, and chlorinated polyethylene are
recommended materials for PPE. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection
regulations (29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead
of, or in conjunction with contact lenses. '

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

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove potassium
cyanide from your shoes and clean personal protective equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using potassium cyanide, especially
before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties

Physical State: Solid Water Solubility: Soluble

Appearance and Odor: White lumps or colorless Other Solubilities: Soluble in 100 parts alcohol, soluble in
crystals; faint odor of bitter almonds. 25 parts methanol, and soluble in 2 parts glycerol.

Vapor Pressure: about 0 mm Hg at 68 °F (20 °C) Boiling Point: 2957 °F (1625 °C)

Formula Weight: 65.11 Melting Point: 1173 °F (634 °C)

Specific Gravity (Hy0=1, at 4 °C): 1.55 Refractive Index: 1.410

pH (0.1N aqueous solution): 11.0
Section 10 - Stability and Reactivity

Stability: Potassium cyanide is stable at room temperature in closed containers under normal storage and handling conditions. It
absorbs moisture and carbon dioxide from the air and slowly decomposes.

Polymerization: Hazardous polymerization cannot occur. ;

Chemical Incompatibilities: Potassium cyanide is incompatible with acids (releases highly toxic hydrogen cyanide gas),
metallic salts, permanganates, peroxides, perchloryl flucride, chlorates (potassium cyanide and sodium chlorate explode when
heated), nitrites, oxidizing agents, nitrogen trichloride, iodine, alkaloids, ammoniacal silver, mercury (II) nitrate, and chromium
tetraoxide. Hydrogen cyanide gas is also released when sodium cyanide is dissolved in and reacts with water. However, unless

“ this occurs in a closed space, the amount is too small to be hazardous. Potassium cyanide also reacts with carbon dioxide in the
air to release hydrogen cyanide gas.

Conditions to Avoid: Avoid contact with acids, water, and other incompatibles.

Hazardous Decomposition Products: Thermal oxidative decomposition of potassium cyanide can produce nitrogen oxides and
cyanide gas.

Section 11- Toxicological Information

" Toxicity Data:*

Acute Oral Effects: Reproductive Effects: i
Human, oral, LDy : 2857 ug/kg Rat, oral: 65 g/kg administered to a female 14 days prior to mating
Man, oral, TDy,: 13699 ug/kg caused convulsions or and during the 1-22 day of pregnancy caused toxic effects on

effect on seizure threshold, coma, and metabolic fertility.
acidosis.
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Acute Oral Effects: continued Other Multiple Dose Toxicity:
Woman, oral, TDy,: 100 mg/kg caused convulsions Rat, oral: 31500 mg/kg/50 weeks/continuous caused changes in
or effect on seizure threshold, increased pulse rate urine composition and thyroid weight and weight loss or
without fall in blood pressure, and blood pressure decreased weight gain.
lowering not characterized in autonomic section. Genetic Effects:
Rat, oral, LDsg: 5 mg/kg Mouse, lymphocyte: 1 mmoVL caused DNA inhibition.

* See NIOSH, RTECS (TS8750000), for additional toxicity data.

Section 12 - Ecological Information

AquaticToxicity: TLm (fresh water Bluegill): 0.16 ppm for 48 hr; TLm (salt water adult Zebrafish): 0.49 ppm for 48 hr
Environmental Fate: Potassium cyanide will readily dissociate in water and may then form hydrogen cyanide or react with
various metals present in natural water. Complex metallocyanides may form if the cyanide ion is present in excess, but if metals
are prevalent, simple metal cyanides may form. Bioconcentration: 0.3 (calculated from water solubility by regression equations).
Soil Absorption/Mobility: 3.0 (calculated from water solubility by regression equations).

Section 13 - Disposal Considerations

Disposal: Add potassium cyanide with stirring to a strong alkaline solution of calcium hypochlorite. Let stand 24 hr and route to
sewage plant (only with approval from local municipality). Contact your supplier or a licensed contractor for detailed
recommendations. Follow applicable Federal, state, and local regulations.

Container Cleaning and Disposal: Handle empty, containers carefully as hazardous residues may still remain.

Section 14 - Transport Information

DOT Transportation Data (49 CFR 172.101):

Shipping Name: Potassium cyanide Packaging Authorizations Quantity Limitations

Shipping Symbols: — a) Exceptions: None a) Passenger, Aircraft, or Railcar: 5 kg
Hazard Class: 6.1 b) Non-bulk Packaging: 173.211 b) Cargo Aircraft Only: 50 kg

ID No.: UN1680 ¢) Bulk Packaging: 173.242 )

Packing Group: I Vessel Stowage Requirements

Label: Poison a) Vessel Stowage: B

Special Provisions (172.102): B69, b) Other: 52

B77,N74,N75, T18, T26

Section 15 - Regulatory Information:

EPA Regulations:

Llsted as a RCRA Hazardous Waste (40 CFR 261.33)

RCRA Hazardous Waste Number: P098

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001 and CWA, Sec. 311 (b)(4)

CERCLA Reportable Quantity (RQ), 10 1b (4.54 kg)

Listed as'a SARA Toxic Chemical (40 CFR 372.65)

Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355), Threshold Planning Quantity (TPQ): 100 1b
OSHA Regulations:

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1)

Section 16 - Other Information

References: 73, 103, 124, 136, 149, 167, 176, 197, 200, 209, 210, 212

Prepared By: MJ Wurth, BS
Industrial Hygiene Review: PA Roy, MPH, CIH
Medical Review: R Teichman, MD

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. 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 the purchaser’s intended purpose or for consequences of its use.
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CAS#  7664-41-7 Danger! (@  Personal Protective Equipment
-, \ ' Che
GEQO00
Corrosive Cnmglessed Goggles Face Shield Gloves  Full Suit Boots s respirator
as

Anhydrous Ammonia
ammonia; ammonia anhydrous

Colorless gas with a strong, suffocating odor. Causes
skin, eye, and respiratory tract bums. May cause
blindnqss. Exposure to h_lgh levels may be faba:l, Potential

required?

Emergency Procedures

First Aid 4
Inhalation: Remove to fresh air. Eyes/Skin: Flush with flooding
amounts of water for at least 15 min. Ingestion: Ingestion of gas is
unlikely. For aqueous solutions, do not induce vomiting. Consult
physician immediately.

Fire

Ammonium Hydroxide

ammonia aqua; ammonium hydrate;
ammonia water; Spirits-of-Hartshorn

Colorless liquid with a strong, suffocating odor. Corrosive,
causes severe bums to eyes/skin/respiratory tract. Toxict

&

P 4 Stop flow of gas. Use CO2 or dry chemical to extinguish flame at
(s hazard in space. Use "
ventilation to prevent vapor build-up. %Z;‘:}?&y%mﬁ;ﬁﬁmg to protect personnel shutting off gas.
Manufacturer:
[ spits & Leaks (6]
Notify safety personnel, isolate and ventilate area, deny entry.
A8 Shut off gas and ignition sources. Cleanup crew must protect
Target Organs (3]{9] against inhalation, skin and eye contact. Use water spray to
. m —
E Skin Respirato " +
e Syetom Consult MSDS 0001  for more information H-21M
— ' el
CAS# 1336-21-6 Danger! (13  Personal Protective Equipment (8
rﬂh‘ Check
\ to ‘
' see
Corrosive Goggles Face Shield Gloves  Full Suit Boots s respirator
required?

Emergency Procedures
First Aid @

Inhalation: Remove to fresh air. Eyes/Skin: Flush immediately
with flooding quantities of water for at least 15 min. Ingestion: Do
not induce vomiting. Consult a physician immediately!

Potassium Hydroxide
caustic potash; lye; potassium hydrate

White or slightly yellow deliquescent pellets, rods, or

. Fire &
?gg cause blindness. Exposure to high levels may be m Vapor may bumn. Extinguish with dry chemical, water spray,
- carbon dioxide, or regular foam.
Manufacturer:
[) seits &Leaks G
Notify safety i, isolate and ventilate area, deny entry, :nd
=STE ] stay upwind. Take up with absorbent, inert material (earth, sand,
Target Organs ETETL] vermiculite). Neutralize large spills with sodium bicarbonate.
. m Cleanup crew should protect against exposure.
Eyes Skin Respiratol Mucous Gastro- T ry
¥ S;sm,y Membranes  intestinal Consuit MSDS 0001A for more information H-21M
— O]
CAS#  1310-58-3 Danger! (U@  Personal Protective Equipment ]
Corrosive Goggles Face Shield Gloves  Full Suit

&

Boots Is resfgerztgr

requl
Emergency Procedures
First Aid @

Inhalationt Remove to fresh air and support breathing as needed.
Eyes/Skin: Flush with flooding amounts of water for at least 15
minutes. Make sure slippery feeling is gone. Ingestion: Do not
induce vomiting. Consult physician immediately.

lumps. Corrosive, causes severe bums to Fire @
eyes/skin/respiratory tract. Toxict May cause serious lung
damage. Repeated skin contact can cause dermatitis. Use age"? suti;able for surrounding firs. cﬁ‘wever, avt;l:o\ﬁa:‘e;em
Reacts with water producing excessive heat, to ignite goxgusrﬁr)lres F g
Manufacturer:
[ Seitis & Leaks ©
Notify safety p isolate and v area, deny entry, and
Targe! Organs @ stay upwind, Carefully scoop up or vacuum (with appropriate

ERMNEAA

filter). Do not sweep! Damp mop residue with dilute acetic acid
solution, Cleanup crew should protect against exposure.

Eye? Skin Resyapsi;:::w ME‘,,‘:E:’;‘:GS i,ﬁ::‘,.’,?;, Consult MSDS 0002 for more information H-21M
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Danger!

Sodium Hydroxide, 50% Liquid
soda lye; soda, lye solution; sodium hydrate
solution; sodium hydroxide solution; white
caustic solution

Clear liquid; odorless. Corrosive causes serious bums to
eyes/skin/respiratory tract, Also Causes: temporary hair
loss (nasal passages), pulmonary edema, permanent
scarring, permanent comeatl opacification. Chronic:

CAs#  1310-73-2 (I 1K) Personal Protective Equipment
-,
a see
Corrosive Goggles Face Shield Gloves  Full Suit Boots s respirator
required?
Sodium Hydroxide Emergency Procedures
caustic soda; soda lye; sodium hydrate First Aid @
Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Flush with flooding amounts of water for at least 15
minutes. Make sure shppary feeling s gone. Ingesnon Do not
. induce Consuit phy
White, odorless, hydroscopic flakes, lumps, or pellets.
Highly corrosivel Causes severe eye, skin, and Fire @
y tract bums. R d skin contact can cause /] N
i . . Use agents suitable for surrounding fire. However, avoid water:
denmatitis, Reacts with water produclng excessive hest. reaction of water + sodium hydroxide can produce enough heat to
ignite combustibles.
Manufacturer:
[) seits&leaks €
Notify safety personnel, isolate and ventilate area, deny entry, and
"_""" stay upwind. Carefully scoop up or vacuum {with appropriate
Target Organs @ filter). Do not sweep! Cleanup crew should protect against
. . m e
Eyes Skin Respiratory Mucous " "
System  Membranes ;masm; Consult MSDS 0003 for more information H-21M
p— : -
CAS# 13107132 Danger! {8  Personal Protective Equipment
& [ \ c h‘ zck
e v
Corrosive Full Suit

O
XD

Goggles * Face Shield Gloves Boots [s respirator

required?
Emergency Procedures

First Aid @
Inhalation: Remove to fresh air and support breathing. Eyes/Skin:
Flush with flooding amounts of cold water for at least 15 minutes.
Can become very hot when in contact with water. [ngestion: Do
not induce vomiting. Contact physician immediately.

Fire
u Noncombustible. Water may be used, but will generate excessive

Odorless, colorless crystals or white powder. Iritating to
eyes/skin/respiratory tract. Can cause varying degrees of
CNS, gastrointestinal and kidney toxicity. Chronic
exposure can cause dry skin, enuptions, and GI

dermatitis. heat. Use dry chemical, carbon dlox|de or regular foam.
Manufacturer:
[ Seis&Leaks LY
Notify safety personnel, isolate and ventilate area, deny entry,
AR stay upwind. Shut off water sources. Absorb small liquid spills with
Target organs @@® fly ash or cement powder. Neutralize spill with vinegar or dilute
. m acid. Cleanup crew should protect against exposure.
Eyes Skin Respirato - - :
i Systom” Consult MSDS 0003A for more information H-21M
CAS#  10043-35-3 Caution (@@  Personal Protective Equipment
Goggles Gloves Apron is respirator
required?
Boric Acid Emergency Procedures
boracic acid; hydrogen borate; orthoboric First Aid @
acid Inhalation: Remove to fresh air. Eyes/Skin: Flush with flooding

0 Contact p
[ Fre &)
Noncombustible. Use agents suitable for surrounding fire.

amounts of water for atleast 15 minutes. This should preven! any

Induce vomiting as directed by physlclan

disturbances.
Manufacturer:
[ spils & Leaks )
Notify safety personnel, isolate and ventilate area, aviiany entry, and
stay upwind. Cleanup personne! should protect against dust
Target Organs @@@ inhalation. DO NOT SWEERP! Carefully scoop up or vacuum (with
N [ I (0|
Eyes Skin Respiratol Gastro- Nervous Kidneys " .
s';psmmry intestinal  System 4 Consult MSDS 0004  for more information H-21M
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CAs#  1333-82:0 Danger! (M@  Personal Protective Equipment
-~ L
= v e
Corrosive Goggles Face Shield Gloves  Full Suit Boots s respirator
required?
Chromic Acid Emergency Procedures
chromium anhydride; chromium (V1) oxide; First Aid @

chromium trioxide

Dark, purplish-red prisms deliquescent crystals or powder.
Corrosive, causes severe bums to eyes/skin/respiratory

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Flush with flooding amounts of water for at least 15
min. ingestion: Do not induce vomiting. Do not neutralize. Contact
physician immediately.

9
9@9 0

acid gas

Colorless gas; strong, irritating odor. Toxic. Corrosive.
Also Causes: difficulty bmathlng. fever, cyanoS|s.

Y edema, bleed:
cardiac armythmlas |iverlkldney effects. Chronic: nasal
congestion, bronchitis, fluorosis.

" m ! Fire
tract. Toxicl Chronic: demmatitis, tooth erosion, nasal P
septum perforation. Strong oxidizer capable of igniting Noncor Use ing media for surrounding
combustibles. area.
Manufacturer:
[} spitsaLeaks @
No‘t’ify safety o Clearl\ Isolate andl niat area, claegrg'j entry,
ey . and stay upwind. up personnel should protect nst
Target Organs @@ Remove cor ibles. Do not sweep! Damp mop spill
N [ I (0 eam
Eyes Skin Respiratol Liver Kid Teeth : "
4 et nevs e Consult MSDS 0005 for more information H-21M
- -
CAS#  7664-39-3 Danger! @@  Personal Protective Equipment [[]]
& \ Check
e ) :
see
Corrosive Goggles Face Shield Gloves  Full Suit Boots is respirator
. required?
Hydrogen Fluoride Emergency Procedures
anhydrous hydrofuoric acid; hydrofluoric First Aid

Inhalation: Remove to fresh air and support breathing as needed.
QObserve for pulmonary edema for 24 to 48 hr. Eyes/Skin: Flush
with flooding amounts of water for at least 15 minutes. Apply
topical fluoride-neutralizing agents. ingestion: Unlikely.

i 5

;
N Use agent suitable for sur fire. Keep

water out of inside of containers because it evolvas heat when in
contact with water. Produces flammable hydrogen gas in contact

re

&

Hydrofluoric Acid, aqueous
fluohydric acid; fluoric acid; hydrogen

Manufacturer: with metals.
) spils & Leaks L]
Notify safety |, isolate and a;’aa. deny lentry, and
stay upwind. Shut off gas. Otherwise, remove leaking cylinder to
Target Organs B:“E [10] fume hood to empty. Tag as defective and retum to supplier.
. - m Cleanup crew should protect against exposure.
es Skin Respirato: Cardio- Bone T "
& Sysem vascular Consult MSDS 0006 for more information H-21M
— ——-‘
CAS#  7664-39-3 Danger! @@  Personal Protective Equipment
&‘ ﬂ" \ C h eck
Corrosive Goggles Face Shield Gloves  Full Suit Boots s msplrator

Emergency Procedures
First Aid

@

fluorid ueous Inhalation: Remove to fresh air, support breathing. Eyes/Skin:
e aq Remove contaminated clothing. Flush with plenty of water for at
least 15 min. Apply calcium gluconate (2.5%) to skin. Ingestion:
. Do not induce iting. Consult phy ir
Clear, colorless liquid. Corrosive, causes severe burns to
eyes/skin/respiratory tract. Toxic! Pain may not be n Fire
2221: ﬂaf; ﬁ;zfggfoﬁchg:pr:gzgfg‘ngguznetmms Noncombustible. Use extinguishing agents sultable for
irreversible bone damage. surmounding area.
Manufacturer:
[) spits&Lesks ©
Notify safety p I, isolate and ventilate area, deny entry,
R G AR stay upwind. Neutralize spill with sodium carbonate/staked lime
Target Organs . @@ mixture. Thoroughly wash all porous surfaces with ammonia.
. m Cleanup crew should protect against exposure.
Eyes Skin Respirato Mucous Bone " "
Y Systern” Membranes Consult MSDS 0006A for more information H-21M
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CAS #  7697-37-2 Danger! mE Personal Protective Equipment
; \ Check
to
Corrosive Goggles Face'Shield Gloves  Full Suit Boots Is respirator
required?
Nitric Acid ) Emergency Procedures
aqua fortis; azotic acid; hydrogen nitrate ﬂ First Aid @
Inhalation: Remove to fresh air. Eyes/Skin: Flush with plenty of

water for at least 15 min. Ingestion: Do not induce vomiting, give
a cupful of water. Consult physician immediately.

Clear to yellow fuming liquid; acrid, suffocating odor.
Corrosive, causes severe bums to eyes/skin/respiratory ‘ Fire
tract. Also Causes: heavy exposures: lung damage. é :

Chronic: tooth erosion, bronchitis. Strong oxidizer capable Noncarr:jl?ust:_ble. Use extinguishing agents suitable for
of igniting combustibles. surrounding fire.

Manufacturer:
u Spills & Leaks , ©
Notify safe;y %ersonnel. is&;late snd v;nﬁlar\;‘e arealb:izggl entry,
ARl stay upwind. Remove combustibles. Neutralize wi um
Target Organs @@ bicarbonate or lime. Take up with inert material such as sand or
. . m m vermiculite. Cleanup crew should protect against exposure.
Ej Respiratol M Gasts Teeth " Y
yes Syetom”  Membranes  intostina o Consult MSDS 0007 for more information H-21M
—
CAS#  7664-38-2 Danger! (@  Personal Protective Equipment
=< A
za
a see
Corrosive Goggles Face Shield Gloves  Full Suit Boots s respxra(;:r
Phosphoric Acid Emergency Procedures
orthophosphoric acid First Aid 4

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Flush with plenty of water for at least 15 min.
Ingestion: Do not induce vomiting. Give a cupful of water or milk.

) ’ . Consult physiclan immediately!
Viscous, water-white, odorless liquid. Corrosive, causes
severa bums to eyes/skin/respiratory tract. Pain may not m Fire @

be immediate. Chronic: may cause upper respiratory

: bustible. Uss ishing agents suitable for
disease. surrounding area. . -
Manufacturer:
) spits&Lesks 0]
Notify safety personnel, isolate and ventilate area, deny entliy.
VT stay upwind. Neutralize with soda ash or lime. Take up with inert
TarQEt Organs @ [9]10) material such as sand or vermiculite. Cleanup crew should protect

(0] e

kit Respl! L G T .
Eyes Sidn oo Mombanes  Intoctnal Consult MSDS 0008 for more information H-21M
— ——-
CAS#  7664-93-9 Danger! (D@  Personal Protective Equipment
& 6"\
c Y
see
Corrosive Goggles Face Shleld Gloves Full Suit is respirator
required?
Sulfuric Acid Emergency Procedures
battery acid; hydrogen sulfate; sulphuric First Aid @
acid Inhalation: Remove to fresh air and support breathing as needed.

Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 min. Ingestion: Do not induce vomiting.

. Consult physician immediately.
Colorless to dark-brown, oil, odorless liquid. Corrosive,
causes severe bums to eyes/skin/respiratory tract. May Fire @
cause blindness. Chronic: tooth erosion, Gl disturbances, ‘) bustible. U T ts suitable fo
and dermatitis. Reaction with water produces excessive istibie. Lse ing agents suitabla for

surrounding area. However, avoid water: contact with sulfuric acid

heat, can generate sufficient heat to Ignite combustibles.
Manufacturer:
[) spits&Leaks : ©
Notify safety p |, isolate and ventilate area, deny entry,
3O 1Al stay upwind. N lize with soduim bicarb Take up with
Targel Organs @lil inert material such as sand or vermiculite. Cleanup crew should

m m protect against exposure.

Eyes Skin Respiratory  Mucous Gastro- Teeth
System  Membranes intestinal Consult MSDS 0009

for more information H-21M
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CAs#  8014-95-7 Danger! (i@  Personal Protective Equtpment
&. (9~ Check
a see
Corrosive Goggles Face Shleld Gloves Full Suit Boots IS respuator
required’
Oleum Emergency Procedures

disulphuric acid; dithionic acid; fuming
sulfuric acid; pyrosulfuric acid

Qily, light yellow-brown liquid with sharp odor. Corrosive,
causes severe bums to eyes/skin/respiratory tract. Toxic!
May cause blindnesst Chronic: tooth enamel erosion,
bronchitis, gastritis. Contact with water causes a violent

o

First Aid @
Inhatation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 miin. Ingestion: Do not induce vomiting.
Consult physician immediately.

B B e veo o

agents suitable for

Hydrazine Hydrobromide

hydrazine monohydrobromide

White flakes with an ammonia odor. Irritating to
eyes/skin/respiratory tract. Strong denmal sensitizert Also
Causes: can cause temporary blindness, nausea,

reaction surrounding area. However, avoid water: contact with sulfuric acid
N can generate sufficient heat to ignite combustibles.
Manufacturer:
n Spills & Leaks 8
Notify safety personnel, isolate and ventilate area, deny entry,
siay upwind. Neutralize with soduim bicarbonate.Take up with
Target Organs m@- inert material such as sand or vermiculite. Cleanup crew should
N (" I 00| A O r—
Eyes Skin Respiratol Mucous QGastro- Teeth : "
! Sytom . Membranes  Intostinal Consult MSDS 0009A for more information H-21M
— - —
CAs# 13775809 Caution [@@  Personal Protective Equipment
Check
\ :
see
Goggles Gloves Apron is respirator
required?

Emergency Procedures

First Aid @
Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 min. ingestion: Give a cupful of water. Do not
induce vomiting! Consult physician.

m Fire

phosphate; aluminum monophosphate;
aluminum salt of phosphoric acid
Clear colorless liquid; odorless. Corrosive, causes severe

bums to eyes/skin/raspiratory tract. Avoid contact with
metals - can release flammable hydrogen gas.

Manufacturer:
Target Organs [EIE1L0)
©) D)
Eyes Skin Respiratory
System

A ible. Use extinguishing agents suitable for
dizziness and damage to the central nervous system, Y
liver, kidneys, and blood. surrounding fire.
Manufacturer: .
) spitsaLeaks ©
Notify safety p f, Isnla£ and i aree‘x:.i :en%l enw"fak
stay upwind. with dilute hydrochloric acid solution. Take
Target Organs up with inert material such as sand or vermiculite. Cleanup
. . m - personnel should protect against exposure.
E Skir Resplratol N Livel Kidney ry s
v " Systom  System. ' Consult MSDS 0010  for more information H-21M
— SRR
CAS#  7784-30-7 Danger! (U@  Personal Protective Equipment
P < a’~ \ oneck
e
Corrosive Goggles Face Shield Gloves Full Suit Boots s rasphator
required?
Aluminum Phosphate Emergency Procedures
aluminophosphoric acid; aluminum acid First Aid @

Inhatation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 min. Ingestion: Give a cupful of water. Do not
induce vomiting! Consult physician. -

Fire
Nor bustible. Use exti hing agents suitable for
surrounding fire.

) Seils& Leaks ®
Notify safety parsonnel, isolate and ventilate area. Neutralize with

dilute caustic solution. Take up with inert material such as sand or
iculite. Cleanup | should protect against exposure.

Consult MSDS 0011  for more information H-21M
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CAS#  0544-92-3 Danger! (13  Personal Protective Equipment

GOOOOE
see
Corrosive X CGoggles Face Shield Gloves  Full Suit Boots Is respirator
required?
Cuprous Cyanide Emergency Procedures
copper cyanide; copper (1) cyanide; cupricin First Aid @

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush eyes with plenty
of water for at least 15 min. Wash skin thoroughly with soap and

water, i Do notinduce g! Consuit phy
Varying forms: white powder, green orthorhombic
crystals, red monoclinic crystals; slight, bitter almond Fire
odor. Corrosive, causes severe bums to = N bustible. Use

: 3 . tinguishing agents suitable for
Srsaeimepimonyact, Tadel Cavses charicel suroundng s, ”
Manufacturer:
) Seiis& Leaks ©
Notify safety p i, isolate and ilate area, deny entry,
Target Organs ETET)] oo, Tak i nere estadl sueh 26 sand o vermiculte

. m Cleanup personnel should protect against exposure.

Bes S Ry Consult MSDS 0012  for more information H-21M
- _—
CAS#  0151-50-8 Danger! M@  Personal Protective Equ:pment
-~ Check
to
a see
Poison Corrosive Goggles Face Shield Gloves  Full Suit Boots is mspllator
Potassium Cyanide Emergency Procedures
cyanide of potassium; potassium salt of n First Aid @

i i Inhalation: Remove to frash air and support breathing as needed.
hydrocyamc acid Eyes/Skin: Flush with flooding amounts of water for at least 15

min. Ingestion: Do not induce vomiting. Prepare cyanide antidote

. . ) kit. f:onsull a éhysldan immediately!
White, crystalline powder with a bitter almond odor.

Corrosive, causes severe bums to eyes/skin/respiratory Fire @
tract. Poison! Inhalation can cause anoxia, quickly N ible. U RIS s suitable
leading to severe central nervous system effects. Use se agents sultabie for

only with adequate ventilation. z‘f‘wgﬂmﬁh l‘::‘;‘:ﬁm’g C;"; ~nOi use CO2 because of liberation
Manufacturer:
n Spills & Leaks ®
Notify safety personnel, isolate and ventilate area, deny entry, and
Terget Orgens EETO N A AR S b o

= ) g "~
)

Eyes Sn ey een | wer e Consult MSDS 0013 for more information H-21M

CAS#  7488-55-3 Caution @@  Personal Protective Equipment _
\ Ch‘gck
see
Goggles Gloves Apron Is resplrator
required?
Stannous Sulfate Emergency Procedures

tin sulfate First Aid : @

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

Eyes/Skin: Remove contarninated clothing. Flush with plenty of

water for at least 15 min. Ingestion: Give a cupful of water. Induce

" vomiting only on physician's advice.

White to yellow, odotless crystals. Iritating to the

eyes/skin/respiratory tract. Also Causes: ingestion of large Fire
d

ﬁama%ualz;t:f :nzaf:zz::_ uses, vomlting, abdominal pain, Noncombustible. Use extinguishing agents suitable for
surrounding fire.

Manufacturer:
[) spits & Leaks ©
Notify safety personnel, Isolate and ventilate area. Carefully
Target Organs g K @@ (0] scoop into suitable container or vacuum (with HEPA filter). Do not

sweep! Cleanup crew should protect against exposure.

Free Rm:tmw Consult MSDS 0014  for more information H-21M
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CAS#  1332-21-4 D3 Personal Protective Equlpment
Check
see
Safety Gloves  Full Suit is respirator
Glasses required?
Asbestos Emergency Procedures

amosite; brown asbestos; chrysotile; white
asbestos; crocidolite; blue asbestos; earth
flax; mountain cork; stone flax

‘White or greenish (chrysotile), blue {crocidolite), or grey-

First Aid @
Inhalation: Rernove to fresh air. Clean any fibers from nose and
mouth. Encourage cough or blow nose to remove fibers,
Eyes/Skin: Wet clothing before removal. Rinse exposed area well
with water. Ingestion: Induce vomiting as directed by physician.

Silvery soft metal crhquld odorless. Corrosws, causes
severs bums to 2 Y tract. E Explo in

green (amosite) fibrous, odorless fibers. Some eye, nose Fire @
and throat irritation may occur at high levels. Dangerous h | \ing agents suitable for
chronic hazard: can cause lung cancer, asbestosis, and -
mesothelioma. surrounding fire.
Manufacturer:
[} spits & Leaks 6]
N:ﬂfy :afety personnel. Cleanup Dcrew should lprghac!t_l Egalnfsl;e
ST inhalation and eye/skin contact. Do not sweep! Use HEPA filter
Target Organs (3](9]H0] vacuum or wet-cleaning methods. Place in dust-proof containers
. . m .
Eyes Respiratory > . H21M
Systern 5mestlna| Consult MSDS 0015  for more information H-
— _—-
CAS# 11135812 Danger! (T3  Personal Protective Equlpment
- Cheuk
Shel (3 0)
Corrosive  Explosive  Flammable Goggles Face Shield Gloves  Fuil Suit Boots Is resplralor
red?
Sodium-Potassium Alloy Emergency Procedures
Nack; NaK alloy First Aid @

Inhalation: Remove to fresh air and support breathing. Eyes/Skin:
Remove contaminated clothing. Flush eyes with plenty of mineral
oil. Flood skin with 1% solution of stearic acid in mineral oil.
Follow with 2% acetic acid solution. Ingestion; Unlikely.

Fire

Bluish-black powder or grayish-white, lustrous metal.
\rritating to the eyes/repiratory tract. Chronic: dermatitis.
Highly flammable! Can explode in air! Use extreme
caution when handling.

dry or moist air! Fl ble. Forms f]
a:?earnd produces caustic hydroxides on contact wnh mll‘l);’r‘:s T:;"T":ble Docrl:);suge water to °xu"g‘“$';2‘;’°d;?gw
sodium chloride, dry sodium carbonate, sand, resin coated sedium
Manufacturer: chioride, or dry soda ash. Withdraw and let large fires burn.
) spilsaLeaks L]
Notify safety [ l, isolate and area, deny entry, ?nd
= stay upwind. Shut off ignition and water sources. Do not sweep!
Target Organs @ Carefully scoop up and cover with an approved.dry powder
. . m extinguishing agent. Protect against exposure.
Eyes Skin Respiratory " H-21M
System Consult MSDS 0016  for more information H-
: ]
CAS#  7440-67-7 Danger! M@  Personal Protective Equipment
|
n
Explosive  Flammable Safety Gloves  Apron is respirator
Glasses required?
Zirconium Powder Emergency Procedures
Zircat; zirconium shavings First Aid @

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush eyes with plenty
of water. Thoroughly wash skin with soap and water. Ingestion:
Induce vomiting as directed by physician.

Fire &

Highly flammable and can explode on exposure to air. Use dry
chemical, soda ash, lime, or pulverized mineral carbonate such as
dolamite or sand. Water can be used but may cause re-ignition.

Spills & Leaks ]
Notify safety p: |, isolate and area, deny entry,
stay upwind. Shut off ignition sources. Wet with plenty of water
and place in drum of water for disposal. Cleanup crew should
protect against exposure.

Manufacturer:
Target Organs (KT ETE)]
©) 00
Eyes Skin Respiratory
System

Consult MSDS 0017  for more information H-21M
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CAs# 71487 Warning! (T3  Personal Protective Equipment (8]
Check
-~
Goggles ’ Gloves Apron is mr:zaﬁtgr
Cobalt Acetate Emergency Procedures

acetic acid, cobalt (2+) salt; acetic acid,
cobalt (i) salt; cobaltous acetate

Light pink or red crystals with vinegar odor. Irritating to
the eye/skin/respiratory tract. Also Causes: may cause
allergic dermatitis. Ingestion can cause facial flushing,

First Aid @
Inhalation: Rlemove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 min. Ingestion: Give a cupful of water and
induce vomiting.

m Fire

%
Xy

Ferric Chloride Solution

flores martis; iron (lif) chloride; iron
perchloride; iron sesquichloride; iron
trichloride

Greenish-black liquid; sfight hydrachloric acid odor.
Corrosive! Also Causes local brown dlscolorauon of

inal pain, vomiting,
diarrhea, rapld/weak pulse, low blood presstire, cyanosis,
secondary shock, coma.

Pt bl ti agents suitable for
ringing in ears, and heart disorders. surrounding fire,
Manufacturer:
n Spills & Leaks L1
Notify safety personnel, isolate and ventilate areéa. genﬁy erl)try.
=T stay upwind. Carefully scoop up, vacuum (with HEPA filter) or
TarQEt Organs @m damp mop. Do not sweep! Cleanup crew should protect against
. . m .E ? exposum
Eyes Respirato Gastro- Nervous Cardio- . T
ssfsnemry ntestinal  System  vasoular Consult MSDS 0018  for more information H-21M
— ]
CAS#  7705-08-0 Danger! (M@  Personal Protective Equipment
Check
A N :
see
Corrosive Goggles Face Shield Gloves Full Suit Boots Is respirator
required?

Emergency Procedures

First Aid @
Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with flooding
amounts of water for at least 15 minutes. Ingestion: Do not induce
vomiting. Consult physician immediately.

Fire
Noncombustible. Use agent suitable for surrounding fire. Reacts
with water to produce toxic and corrosive fumes.

&

Nickel (ll) Nitrate

nickelous nitrate; nitric acid, nickel (li) salt

Manufacturer:
n Spills & Leaks ®
Notify safety personnel, isolate and v_?_:alate are;"deny emry,a’
stay upwind. Shut off water sources. Take up with inert materi
Target organs @@ 10 such as sand or vermiculite; Rinse spill area with sodium
. . m bicarbonate or soda ash solution. Protect against exposure.
Eyes Skin Respirato: ! .
Y p m Consult MSDS 0019  for more information H-21M
— e
CAS#  13138-45-9 Danger! {13  Personal Protective Equipment
) Check
N o
see
Goggles Gloves Apron is respirator
requiréd?

Emergency Procedures
First Aid

@

inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 min. Ingestion: Give a cupful of water and
induce vomiting.
Green, d crystals; odorless. I
eyes/skinfrespiratory tract. Also Causes: mge/stlon may Fire E]
cause nausea, vomiting, diarrhea and possible liver and o of
Kidney damage. Chronic: dermatitis; possible carcinogen. Noncombustible. However, it Is a strong oxidizer capable o
Strong oxidizer! ign Use agents suitable
for surrounding fire.
Manufacturer:
n Spills & Leaks ©
Notify safety p I, isolate and ventilate area, den:r/et‘ar}}ry.
stay upwind. Remove combustibles from spill area, Carefully
Target Organs m@ scoop up or vacuum (with HEPA filter). Do not sweep! Cleanup
- . m . crew should protect against exposure.
Eyes Skin Respiratory Gastro- N " H-21M
System - intestinal Consult MSDS 0020 for more information H-21M.
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CAS#  12125-029 M@  Personal Protective Equipment
Check
E “ to
N . see
Safety Gloves Apron is respirator
Glasses required?
Ammonium Chloride Emergency Procedures
ammonium chloratum; ammonium First Aid @
chloridion; ammonium muriate; sal EyearSin; Remove comaminaiod Coting. Foch win porty of -
ammonia; salmiac water for at least 15 min. Ingestion: Induce gasd
Coloress to white crystals or powder; odorless, In'hatlng by physician.
to eyas/skm/respuawry tract. Also Cause§ ingestion can Fire @
ngng diuresis, and possibly coma. nausas, N bustible. Use hing agents suitable for
* surrounding fire. Firefighters should protect against hydrogen =
chioride and ammonia gas produced in fire.
Manufacturer:
) seiis & Leaks
Notify safety personnel, isolate and ventilate area, deny entry,
stay upwind. Carefully scoop up, vacuum (with HEPA filter), or
Target Organs @ damp mop. Cleanup personnel should protect against exposure.
Eyes Skin Respiratory Mucous Gastro- Netvou: " "
System  Membranes  intestinal sysge,: Consult MSDS 0021 for more information H-21M
— ' —'—
CAs#  130578-8 Danger! 3 Personal Protective Equipment
- o’"\ c h\,uk
e
Corrosive

Calcium Oxide

bumt lime; calcia; Calx; lime; pebble lime;
quicklime; unslaked lime

‘White-gray crystals or powder; odotless. Corrosive,

Goggles FaceShield Gloves Full Suit Boots Ismsp[rator

Emergency Procedures
First Aid @

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with flooding (to
counteract heat) amounts of water for at least 15 min. ingestion:
Do not induce vomiting! Consult physician.

Silver, blue tinged, metal powder; odorless. Initating to
eyes/skinlmsplratoty tract Toxict Also Causes: nausea,
edema, Chronic:

o

O
<

p kidney d: bone der 1
i iratory cancer, Fl h
Manufacturer:
Target Organs 3910
Eyes Skin Respiratory Liver Kidneys Bone
System

causes severe bums to eyes/skin/respiratory tract due to Fi @
formation of calcium hydroxide in contact with moisture. ') rire bkl
Chronic: dermatitis, perforation of nasal septum. Water Noncambustible, Use g agents for
reactive! surrounding fire. Do not use water unless enough can be used to
absorb the of heat d by the calcium
Manufacturer: oxide + water reaction. :
) seits & Leaks ®
Notify safety personnel, isolate and ventilate area. Shut Oft‘i all N
water sources. Carefully scoop up or vaccum (with HEPA filter}.
Target Organs @@ 10 Do not sweep! Cleanup crew should protect against exposure.
Eyes Skin Flespiratory Mucous Gastro- " "
System  Membranes  Intestinal Consult MSDS 0022 for more information H-21M
—— ' el
CAS#  7440-43-9 Danger! (M@  Personal Protective Equipment
. ﬂ 5
Nl ¢
Explosive  Flammable Safety Gloves Apron is respirator
Glasses . required?
Cadmium Powder Emergency Procedures
colloidal cadmium First Aid @

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush eyes with plenty
of water for at least 15 min. Thoroughly wash skin with soap and
water. Ingestion: Do not induce vomiting! Consult physician.

Fire B
Can be flammable as a fine powder. The more finely divided the

greater the fire/explosion potential. Use carbon dioxide, dry
chemical or sand.

0

Spills & Leaks ©
Notify safety personnel, isolate and ventilate area. Carefully
scoop up, vacuum (with HEPA filter) or damp mop. Cleanup
personnel should protect against exposure.

Consult MSDS 0023 for more information H-21M
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pegmatite; vermiculite

of the eyes/ ytmcl Chronxc

Whne—silver shlny plates; odotless. May cause
i 1 by cough,

breath, weakness, weight loss.

O
Xp

CAS#  12001-26-2 13 Personal Protective Equipment (8
\ Check
“ to
see

Safety Gloves Apron is respirator
Glasses required?

Mica Emergency Procedures

biotite; lepidolite; muscovite; paragonite; First Aid @

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush eyes and skin
with plenty of water. ingestion: Unlikely.

Fire

Noncombustible. Use exhngutshmg agents suitable for
surrounding fire.

White to pale yellow, waxy solid; pungent odor.

Corrosive, causes severe bums to eyes/skin/respiratory

tract. Poisonl Ingestion: nausea, abdormnal pain, liver
Chronic: poi hazard. Explosivel Ignites

O
X2

Manufacturer:
[} spils &Leaks L1
Notify safety personnel,. Isolate an_d ventilate area. Catyﬂu"y
Target Organs B oo ot o ot ™4
E |
E : >
yos  Regpioron Consult MSDS 0024  for more information H-21M
CAsS# 7723140 Danger! M@  Personal Protective Equlpment
f! Chec«
Poison Comosive  Explosive  Flammable Goggles Face Shield Gloves  Full Suit Boots s resplmtgr
Phosphorus Emergency Procedures
white phosphorus; yellow phosphorus First Aid @

Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush eyes with plenty
of water for at least 15 min. Gently wash skin with 3% copper
sulfate. Ingestion: Do not induce vomiting! Consult physician.

Fire E]]

Pyrophoric and can ignite sponnsneous!y in air. Use water or fog

Odoress, heavy, siivery liquid. Corrosivel Toxic!
Inhalation causes respiratory and CNS effects including
bmnchiﬁs. headache. and ringing in ears. Causes severe

2O

to extinguish fire. After the ph fire is ished, cover
spontaneously In alr. the Involved materials with wet sand or earth.
Manufacturer:
) seis& Leaks ©
No:ify safety pevsonne':;l:solate and ventilate ara(a. Shl-llnE gﬁ it
Ignition sources. Carefully scoop up or vacuum (with A filter).
Target Organs @ Mix with wet sand for disposal. Cleanup personnel should protect
Q E D against exposure.
E SKki Respil L Kidi Teeth - .
ves " e neve e Consult MSDS 0025  for more information H-21M
— )
CAS#  7439-97-6 Danger! 1@  Personal Protective Equipment )
) ; e \ Check
=S A
see
Corrosive Goggles Face Shield Gloves  Fuli Suit Boots Is respirator
required?
Mercury Emergency Procedures
colloidal mercury; hydrargyrum; liquid silver; First Aid @
Quicksilver

Inhatation: Remove to fresh air and support bmathing as needed,
Eyes/Skin: Remove d clothing. Tt ly rinse
eyes. Wash skin with soap and water. ingestion: Do not induce
vomiting! Should generally pass through Gl tract uneventfully.

u Fire
Noncombustible. Use

d neurotoxicity and kidney di Possible D hing agents sultable for
repmducﬂve hazard. surrounding fire.
Manufacturer:
[ seits&Leaks
Notify sa{ety ',.( |, isolate arlulid EIi?B, ﬁany en;ry,
1 stay upwind. Keep a mercury spill kit on hand. if spill can'tbe
Targe' Organs [!]@ cleaned promptly, dust with calcium polysulfide to prevent vapor
. m .§ .I 0 dispersion. Clean splll THOROUGHLY!
Eyes Skin Respirato Nervous Liver Kidneys . Y
4 Systom System Y Consult MSDS 0026 for more information H-21M
GENIUM PUBLISHING
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CAS #  2551-62-4 Caution 1E Personal Protective Equipment (8)
. see
Compressed Gloves is respirator
Gas required?

Sulfur Hexafluoride

Emergency Procedures

antimonious oxide; antimony peroxide;

flowers of antimony; antimony white

White, cry p i to
eyes/skin/respiratory tract. Also Causes: headache, chest

antimony sequioxide; diantimony trioxide;

sulfur fluoride First Aid @
Inhalation: Remove to fresh alr and support breathing as needed.
Frostbite: Flush eyes with tepid (104 degree F) water for at least
15 min. Immerse affected skin in tepid water until completely
rewammed.
Colorless, odoriess gas. A simple ashyxiant which can
displace avallable oxygen needed for breathing. Stored Fire
xm';‘;;‘e::g g?:mch can cause trosibite if in e (J :“lr:nﬂammable. Use extinguishing agents suitable for surrounding
Manufacturer:
[ Seiis & Leaks L
Notify safety personnel, isolate and ventilats area. Shut off
TRIreiEa feaking cylinder if possible; otherwise remove to safe, outdoor
Target Organs @@ location or fume hood and allow to empty. Tag cylinder as
. defective, close valve, and retum to supplier.
Eyes Skin Nervous y ry
Y Systemn Consult MSDS 0027 for more information H-21M
— - . —————
CAS#  1309-64-4 Caution (I3  Personal Protective Equipment 8
\ Check
\ to
see
Goggles Gloves Apron is respirator
required?
Antimony Trioxide Emergency Procedures

First Aid @
Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush eyes with plenty
of water. Thoroughly wash skin with soap and water. Ingestion:
Consult physician before inducing vomiting.

copper sulfate (1:1); cupric sulfate

rystals or powder. Highly
y tract. Toxicl Heavy
exposures may cause nausea, vomiting, and serious
blood, liver, and kidney damage. Use with adequate

Grayish-white to greenish-white ¢
Irritating to yes/skin/respi

A X Fire @
pain, shortness of breath, diarrhea, weight loss. Chronic: m
losis, heart disord ible lung cancer. Yevglull’::?oaur:e dry chemical, carbon dioxide, water spray, or
Manufacturer:
[} spits&Lesks ©
Notify safety personnel, isolate and ventilate area. S';-‘in gff t:lll 3
ignition sources. Carefully scoop up or vacuum (with HEPA filter).
Tiget orgai m . - @@ Cleanup personnel should protsct against exposure.
E) Ski Respirat Gastro- Cardi T s
ves " Svctom . Intestinal  vascular Consult MSDS 0028 for more information H-21M
")
CAS# 7758987 Warning! (L@  Personal Protective Equipment ]
‘ Check
to
see
Goggles Gloves Apron is respirator
: required?
Copper Sulfate Emergency Procedures

blue vitriol; blue stone; copper monosulfate;

First Aid @
Inhalation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing, Flush with plenty of
water for at least 15 min. ingestion: Give a cupful of water.
Spontaneous vomiting may occur. Consult a physician.

N bustible. Use extinguishing agents sultable for

&

ventilation. surrounding fire.
Manufacturer: " .
) Seis & Leaks
Notify safety personnel, isolate and ventilate area. Cleanup
Target Organs B e o e s ™
N &a 0
e Sin Repmby  Lher Kaen Boed Consult MSDS 0029 ~ for more information H-21M
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CAS#  7647-010 Danger! a3
Corrosive Compressed
Gas

Hydrogen Chiloride

anhydrous hydrochloric acid

® |

Personal Protective Equipment

Check
\ to
see
Goggles Face Shield Gloves  Full Suit Boots s respirator
required?

Emergency Procedures
First Aid

@

Caswell No. 486; chlorohydric acid; muriati
acid; spirits of sait

Colorless, or yellow from impurities, fuming liquid with a
strong, pungent odor. Comosive, causes severe bums to
eyes/skin/respiratory tract. Toxict Chronic: dermatitis,
tooth erosion, conjunctivitis, gastritis, nose and gum

Inhalation: Remove to fresh air and support breathing. Eyes/Skin:
Flush with flooding amounts of water for at least 15 minutes.
Thoroughly wash skin with soap and water. Ingestion: Unlikely.
. Contact physician immediately.
C gas; ff p odor.
Corrosive, causes severe bums to eyes/skin/respiratory m Fire @
EracL smrggrgﬁi?r:pmsseq g?s w!lich may cause may Noncombustible. Use agent suitable for surrounding fire. In
: . v p of water, hydrogen chloride can react with certain metals
cause erosion of teeth. such as fron to produce highly fi ble and explosive hyd
Manufacturer: gas.
[ spils & Leaks ©
Notify safety personnel, isolate and ventilate area, deny entry,
stay upwind. Shut off ignition sources. Shut off gas. Otherwise,
Target Organs @@ {0 remove leaking cylinder to fume hood to empty. Tag as defective
. m m and retum to supplier. Protect against exposure.
Eyes Skin Respiratol Teeth " >
y Systom Consult MSDS 0030  for more information H-21M
Sy:!
D T TH
CAS#  7647-01-0 Danger! Personal Protective Equipment
ﬂ Check
Corrosive Goggles Face Shield Gloves  Full Suit Boots is respirator
required?
Hydrochloric Acid Emergency Procedures

n

First Aid @
Inhalation: Remove to fresh air and suppont breathing as needed.
Eyes/Skin: Remove contaminated clothing. Rinse with plenty of
water for at least 15 min. Ingestion: Do not induce vomiting!
Consult physician immediately.

...

ishing agents suitable for

Sodium Hexafluorosilicate
disodium hexafluorosilicate; sodium

bleeds. surrounding fire.
Manufacturer:
) spits&Lesks 1
Notify safety p p . lsol:ate I?t?god tlate area, deny entry,
Il stay upwind. Neutralize spills wi ium bicarbonate. Take up
Target Organs 5 @@ with inert material such as sand or Cleanup p |
.: m should protect against inhalation and eye/skin contact.
Eyes Skin Respira Mucous Gastro- Teeth . s
s&w:'y Membranes ~ Intestinal . Consult MSDS 0030A for more information H-21M
I ' MR
CAS# 16893-85-9 Warning! (@@  Personal Protective Equipment
’ \ Check
see
Goggles Gloves Apron is respirator
required?

silicofluoride; sodium fluorosilicate; silicon ﬂ
sodium fluoride

White, crystalline powder: odoress. Initating to

eyes/skin/respiratory tract. Toxic! Also Causes: nausea,

vomiting, muscle weakness, tremors, weak pulse.

Chronic: kidney damage, mottling of teeth, bone

densification.

Manufacturer:

Emergency Procedures
First Aid @

fnhatation: Remove to fresh air and support breathing as needed.
Eyes/Skin: Remove contaminated clothing. Flush with plenty of
water for at least 15 min. Ingestion: Give a cupful of milk. Do not
induce vomiting! Consult physician.

Fire
Noncombustible. Use extinguishing agents suitable for
surrounding fire, :

Spills & Leaks ©
Notify safety personnel, isolate and ventilate area. Carafully

ith HEPA filter). D: idue.
Target Organs EVEYi S rsanael Shou proract aganet sxpasarer - 1
o] ] R @
2 SKi Respiatory G Kidni Teeth - -
vos " es,sﬂ:':mry intestinal s h Consult MSDS 0031  for more information H-21M
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Part of preplanning is understanding the systems which are used to identify hazardous materials.
Identification information is included on labels fixed to small containers (drums, packages, boxes)
and placards fixed to large containers (trailers, rail cars, tanks). There are several different
systems; one or more may be used at the plant by contract personnel or companies which supply
raw materials. Some of these systems are described below.

The DOT (Department of Transportation)
System of Placards and Labels

What does the DOT system look like?

- Diamond-shaped

- Color-coded
Color Hazard
orange explosive
red flammable
green nonflammable
yellow reactive
white poisonous
white/red vertical stripes flammable solid
white top with black bottom corrosive
two colors two major hazards

- Word-coded (hazard class name)
For Example:
EXPLOSIVES

BLASTING AGENTS
DANGEROUS - (may be used with mixed loads)

Symbol-coded

Symbol Hazard

bursting ball explosive

flame flammable

W with slash dangerous when wet

skull and crossbones poisonous

Symbol circle with flame oxidizing material

cylinder non-flammable gas
propeller radioactive

test tube/hand/metal corrosive

special symbol infectious (discussed later)
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A four-digit number in center identifies a specific compound. These numbers are identified in the
DOT Emergency Response Guidebook. For example, 1223 is kerosene.

A one-digit number at bottom is the UN (United Nations) Hazard Class

UN Hazard Class

Explosives

Gases (compressed, liquified, or dissolved under pressure)
Flammable liquids

Flammable solids or substances

Oxidizing substances

Poison and infectious substances

Radioactive substances

Corrosives

Miscellaneous dangerous substances

O©COoONOAPLWN-H

The placard displayed below is red with white symbols except for the black 4-digit number. This
placard tells you that the substance is Flammable (the flame and the red background), a
Flammable Liquid ( the UN Class Number 3), and Acetone (the 4-digit number 1090).

Figure 1: DOT Placard for Acetone
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The Acetone placard is called a "number placard" which means that the number at the center of the
placard specifies the exact contents of the container. "Word placards" are so named because a
word designating a type of hazard (e.g. "flammable") will be printed in the middle of the placard.
Number placards must be displayed on large portable tanks, tank trucks, and rail cars. A word
placard means that drums or smaller containers are present.

You can find more information on what these numbers and symbols mean in the DOT Chart and
the DOT Book. Both are handouts with this training manual.

To use the DOT Book you need to know either the chemical name or the identification number.

- If you know the name, look in the blue pages to find the Guide Number. The Guide in
the white pages with orange tops contains more-detailed information on the chemical.

- If you know the number, look_in the yellow pages to find the Guide Number. The Guide
in the white pages with orange tops contains more-detailed information on the chemical.

5-67



The NFPA-704M System

The National Fire Protection Association (NFPA) system is used on storage vessels and

containers.

What does the NFPA system look like?

5-68

- Diamond-shaped

- Color-coded in 4 small diamonds

Color Hazard

red flammability

blue health

yellow reactivity

white special information (such as radioactive)

-- Number-coded in the red. blue, and yellow diamonds

ranks the potential health, flammability, and reactivity hazard. Ranges from 0 (least
hazard) to 4 (worst hazard).

Flammability
Hazard

Health.

Reactivity
Hazard

Hazard

(Yellow)

(Blue)” Special

Information

Figure 2: The NFPA-704M system



The Special Information (white) section of the NFPA-704M label may contain symbols that give
more information about the chemical. The following are examples of some symbols and their
meanings that might be found in the Special Information (white) section of the NFPA-704M label.

W~ (%8-3 OoXY “‘

Do not Biological Oxidizer Radiation
use water. Hazard Hazard

The HMIS (Hazardous Material Information System)

Labels like the one shown in Figure 3, are used on storage vessels and containers.

What does the HMIS system look like?

- Rectangular

- Color-coded
Color Hazard
blue health risk
red flammability
yellow reactivity
white personal protective equipment needed

- Number-coded

ranks the potential health, flammability, and reactivity hazard. Ranges from O
(minimal) to 4 (serious).

- Letter-coded

tells you what personal protective equipment you should use to protect yourself
when working with the material. Ranges from A (safety glasses) to K (full protective
suit with gloves, boots, a hood or mask and an air line or Self-Contained Breathing
Apparatus). If the personal protection is coded X, specialized handling procedures
are needed.
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) Substance
| Identity

HEALTH Blue
FLAMMABILITY ] B2

Yellow

PERSONAL i
PROTECTION

THIS SPACE FOR |
SPECIAL INSTRUCTIONS |
OR PERSONALIZATION

Figure 3: The HMIS label
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Occupational Trainingnrra Health Category

Materials which upon very limited exposure could cause death or major residual injury
even though prompt medical treatment is given, including those which are too
dangerous to be approached without specialized protective equipment. This degree
should include:
* Materials which can penetrate ordinary rubber protective clothing;
* Materials which under normal conditions or under fire conditions give off gases
which are extremely hazardous (i.e., toxic or corrosive) through inhalation or
through contact with or absorption through the skin.

Materials which upon short-term exposure could cause serious temporary or residual
injury even though prompt medical treatment is given, including those requiring

3 protection from all bodily contact. This degree should include:

* Materials giving off highly toxic combustion products;

* Materials corrosive to living tissue or toxic by skin absorption.

Materials which on intense or continued exposure could cause temporary incapacitation
or possible residual injury unless prompt medical treatment is given, including those
requiring use of respiratory protective equipment with independent air supply. This
degree should include:

2 * Materials giving off toxic combustion products;
* Materials giving off highly irritating combustion products;
* Materials which either under normal conditions or under fire conditions give off
toxic vapors lacking warning properties.
Materials which on exposure would cause irritation but only minor residual injury even
if no treatment is given, including those which require use of an approved canister type
| s mask. This degree should include:
e Materials which under fire conditions would give off irritating combustion
products
* Materials which on the skin could cause irritation without destruction of tissue.
0 Materials which on exposure under fire conditions would offer no hazard beyond that of

ordinary combustible material.

NFPA Descriptions

NFPA L abel, Flammability, Reactivity, Special

NFPA Tables

A-B, C-D, E-L, M-O, P-S, T-Z

[ Comments & Info | MSDS Search | OTi Home Page | Disclaimer ]
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This document can be found on the Internet at

http://www.otrain.com/nfpa/health.html
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Occu patl onal Traini NJ NFPA Flammability Category

Materials which will rapidly or completely vaporize at atmospheric pressure and normal
ambient temperature or which are readily dispersed in air, and which will burn readily.
This degree should include:

* Gases;
* Cryogenic materials;
4 * Any liquid or gaseous material which is a liquid while under pressure and have a

flash point below 73°F (22.8°C) and having a boiling point below
100°F(37.8°C). (Class IA flammable liquids.)

* Materials which on account of their physical form or environmental conditions
can form explosive mixtures with air and which are readily dispersed in air, such
as dusts of combustible solids and mists of flammable or combustible liquid
droplets.

Liquids and solids that can be ignited under almost all ambient temperature conditions.

Materials in this degree produce hazardous atmospheres with air under almost all

ambient temperatures or, though unaffected by ambient temperatures, are readily ignited

under almost all conditions. This degree should include:

* Liquids having a flash point below 73°F (22.8°C) and having a boiling point at
or above 100°F (37.8°C) and those liquids having a flash point at or above 73°F
(22.8°C) and below 100°F (37.8°C). (Class IB and Class IC flammable liquids);

3 * Solid materials in the form of coarse dusts which may burn rapidly but which are
generally do not form explosive atmospheres with air;
* Solid materials in a fibrous or shredded form which may burn rapidly and create
flash fire hazards, such as cotton, sisal and hemp;
* Materials which burn with extreme rapidity, usually by reason of self-contained
oxygen (e.g., dry nitrocellulose and many organic peroxides);
* Materials which ignite spontaneously when exposed to air.
Materials that must be moderately heated or exposed to relatively high ambient
temperatures before ignition can occur. Materials in this degree would not under normal
conditions form hazardous atmospheres with air, but under high ambient temperatures
, r under moderate heating may release vapor in sufficient quantities to produce

hazardous atmospheres with air. This degree should include:

* Liquids having a flash point above 100°F (37.8°C), but not exceeding 200°F
(93.4°F);

* Solids and semisolids which readily give off flammable vapors.

Materials that must be preheated before ignition can occur. Materials in this degree

require considerable preheating, under all ambient temperature condition, before

ignition and combustion can occur. This degree should include:

1 * Materials which will burn in air when exposed to a temperature of 1500°F
(815.5°C) for a period of 5 minutes or less;

* Liquids, solids, and semisolids having a flash point above 200°F (93.4°C);

* This degree includes most ordinary combustible materials.

Materials that will not burn. This degree should include any material which will not
burn in air when exposed to a temperature of 1500°F (815.5°C) for a period of 5
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I Iminutes. |

NFPA Descriptions
Health, NFPA L abel, Reactivity, Special

NFPA Tables
A-B, C-D, E-L, M-O, P-S, T-Z

[ Comments & Info | MSDS Search | OTi Home Page | Disclaimer ]

This document can be found on the Internet at
http://www.otrain.com/nfpa/flammability.html
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Occupational Trainingnrra Reactivity Category

Materials which in themselves are readily capable of detonation or of explosive
decomposition or explosive reaction at normal temperatures and pressures. This degree
should include materials which are sensitive to mechanical or localized thermal shock at
normal temperatures and pressures.

Materials which in themselves are capable of detonation or of explosive reaction but
which require a strong initiating source or which must be heated under confinement

3 |before initiation. This degree should include materials which are sensitive to thermal or
mechanical shock at elevated temperatures and pressures or which react explosively
with water without requiring heat or confinement.

Materials which in themselves are normally unstable and readily undergo violent
chemical change but do not detonate. This degree should include materials which can
undergo chemical change with rapid release of energy at normal temperatures and
pressures or which can undergo violent chemical change at elevated temperatures and
pressures. It should also include those materials which may react violently with water or
which may form potentially explosive mixtures with water.

Materials which in themselves are normally stable, but which can become unstable at
1 lelevated temperatures and pressures or which may react with water with some release of
energy but not violently.

Materials which in themselves are normally stable, even under fire exposure conditions,
and which are not reactive with water.

NFPA Descriptions
Health, Flammability, NEFPA L abel,Special

NFPA Tables

A-B, C-D, E-L, M-O, P-S, T-Z

[ Comments & Info | MSDS Search | OTi Home Page | Disclaimer ]

This document can be found on the Internet at
http://www.otrain.com/nfpa/reactivity.html
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Occupational TrainingNrpa special Category

0X

Denotes material that are oxidizing agents. These compounds give up oxygen easily,
remove hydrogen from other compounds, or attract negative electrons.

W

Denotes materials that are water-reactive. These compounds undergo rapid energy

releases on contact with water.

NFPA Descriptions

Health, Flammability, Reactivity, NFPA L abel

NFPA Tables
A-B,C-D,E-L,M-O, P-S, T-Z

[ Comments & Info | MSDS Search | OTi Home Page | Disclaimer ]

This document can be found on the Internet at
http://www.otrain.com/nfpa/special.html
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Occupational Trainingnrra TableA-s

NFPA Label Description
Chemical Name CAS# |H|F|R|Special
ACETALDEHYDE 75070 (21412
ACETIC ACID, [GLACIAL] 64197 |[212]0
ACETIC ANHYDRIDE 108247 (2|21
ACETONE 67641 |[1]3]|0
ACETONE CYANOHYDRIN 75865 3|22
ACETONITRILE 75058 (3130
ACETOPHENONE 98862 (1120
ACETYL CHLORIDE 75365 |3]3|2|No water
ACETYLENE 74862 (11413
ACETYLENE TETRABROMIDE 79276 |(3]1]0
ACETYL PEROXIDE SOLUTION,[<=25%
EROXIDE [ 110225 |1]2]4
ACROLEIN DIMER, [STABILIZED] 100732 ({121
ACROLEIN, [INHIBITED] 107028 [3(3]3
ACRYLAMIDE 79061 |3]2]|2
ACRYLIC ACID 79107 13|22
ACRYLONITRILE 107131 |4]3]2
ADIPIC ACID 124049 110
ADIPONITRILE 111693 (421
ALKYL ALUMINUM HALIDES 3|4 13 |No water
ALLYL ALCOHOL 107186 |33 |1
ALLYLAMINE 107119 |3(3|1
ALLYL BROMIDE 106956 {3|3 |1
ALLYL CHLORIDE 107051 |3(3|1
ALLYL CHLOROCARBONATE 2937500 |3 (3|1
ALUMINUM ALKYL CHLORIDE 3|413 |No water
ALUMINUM CHLORIDE, [ANHYDROUS] 7446700 {3102 |No water
ALUMINUM PHOSPHIDE 2085973813 |4 |2 |No water
ALUMINUM POWDER, [METALLIC] 7429905 {01 |1
ALUMINUM TRIETHYL 97938 |314|3|No water
AMMONIA, [ANHYDROUS] 7664417 {310
AMMONIUM BICHROMATE 7789095 |2]1]|1|Oxidizer
AMMONIUM FLUORIDE 12125018300
AMMONIUM NITRATE, [NO ORGANIC -
COATING| [ 6484522 |1|03 |oxidizer
AMMONIUM NITRATE, [ORGANIC COATING] 6484522 |110|3|Oxidizer
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AMMONIUM PERCHLORATE, [OXIDIZER] 7790989 |1]0]4 [Oxidizer
AMMONIUM PERMANGANATE 13446101103 [Oxidizer
AMYL ACETATE 628637 |1]3]0
AMYL ALCOHOL 71410 [1]3]0
IN-SEC-AMYL ALCOHOL AR
TERT-AMYL ALCOHOL 75854 |1]3]0
AMYLAMINE 110587 (2|30
AMYL MERCAPTAN 110667 |23 (0
AMYL NITRATE 1002160 |2 (2|0 [Oxidizer
ANILINE 62533 [3]2]0
ANTIMONY PENTACHLORIDE 7647189 |3[0 |1
ANTIMONY PENTAFLUORIDE 7783702 |3[0]1
ANTIMONY SULFIDE, [SOLID] 12627520(2[1[1
ARSENIC PENTOXIDE, [SOLID] 1303282 (2[00
ARSENIC TRICHLORIDE, [LIQUID] 7784341 |3]0]0
ARSENIC TRIOXIDE, [SOLID] 1327533 (2[00
ARSENIC TRISULFIDE 1303339 (2[00
ARSINE 7784421 |44 ]2
ASPHALT 8052424 [0]1]0
IBARIUM CHLORATE 13477004]2 [0 |1 [Oxidizer
IBENZALDEHYDE 100527 [2]2[0
IBENZENE 71432 (2|30
IBENZOTRICHLORIDE 98077 |33]1
IBENZOYL CHLORIDE 98884 |32 [2[No Water
IBENZYL CHLORIDE 100447 [2[2[1
IBERYLLIUM, [POWDER] 7440417 [3]1]0
IBIS(CHLOROMETHYL) ETHER 542881 |33 |1
IBORON TRIBROMIDE 102943344 [0 [2 |No water
[BORON TRIFLUORIDE 7637072 |40 |1
IBROMINE 7726956 |3 (00 [Oxidizer
|BROMINE PENTAFLUORIDE 7789302 |4 |0 |3 [No Water;
Oxidizer
|BROMINE TRIFLUORIDE 7787715 |4 |0 |3 [No Water;
Oxidizer
IBROMOPENTANE 29756385|1(3 0
[BROMOPROPYNE 106967 |43 |4
1,3-BUTADIENE, [INHIBITED] 106990 [2]4[2
IBUTANE 106978 |10
IBUTENE 25167673140
IBUTYL ACETATE 123864 [1(3]0
IBUTYL ACRYLATE 141322 [2[2[2
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IBUTYL ALCOHOL 35296721(1(3|0
[N-BUTYL ALCOHOL 71363 (130
SEC-BUTYL ALCOHOL 78922 (11310
TERT-BUTYL ALCOHOL 75650 [1]3]0
BUTYLAMINE 109739 |31310
1,2-BUTYLENE OXIDE 106887 (213|2
BUTYL ETHER 142961 |2|3|1
TERT-BUTYL HYDROPEROXIDE 75912 |14 14 |Oxidizer
BUTYL LITHIUM 109728 |3|4|2|No water
TERT-BUTYL PEROXYACETATE, [<=76% IN -
SOLUTION] 107711 |23 |4 |Oxidizer
TERT-BUTYL PEROXYACETATE 107711 |23 |4 |Oxidizer
TERT-BUTYL PEROXYBENZOATE, L
[TECHNICALLY PURE] 614459 [1]|3]4 |Oxidizer
TERT-BUTYL PEROXYPIVALATE, [<=77% IN .
SOLUTION] 927071 |0|3|4 |Oxidizer
IN-BUTYL PHTHALATE 84742 |(0|1]0
BUTYRALDEHYDE 123728 121312
BUTYRIC ACID 107926 31210
Exported from CAMEO Codebreaker 4.5 for Macintosh
NFPA Tables
NFPA Label Description

Top, C-D, E-L, M-O, P-S, T-Z

[ Comments & Info | MSDS Search | OTi Home Page | Disclaimer ]

This document can be found on the Internet at
http://www.otrain.com/nfpa/a-b.html
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GLOSSARY OF TERMS AND ABBREVIATIONS

The language used on the typical material safety data sheet can be daunting to the lay person. Chemical
names and descriptive adjectives, medical conditions in Latin, abbreviations and acronyms substituting for
long technical descriptions. All these need explanation. On the following pages you will find a
comprehensive list of such terms and their definitions to help you understand the safety message on each
MSDS you read. This glossary is based on the 1996 printing of Genium's MSDS Pocket Dictionary, one of
a family of over a dozen different pocket-sized publications for materials safety. If you are interested in
additional information call 1-800-243-6486 for titles and descriptions.

Absolute. A chemical substance relatively free of
impurities, e.g., absolute alcohol.

Absolute Pressure. The total pressure within a
vessel, pipe, etc., not offset by external
atmospheric pressure. See psia, psig.

Absorb. To soak up. The incorporation of a liquid
into a solid substance, as by capillary, osmotic,
solvent, or chemical action. See Adsorb.

ACGIH. American Conference of Governmental
Industrial Hygienists. An organization of
professionals in governmental agencies or
educational institutions engaged in occupational
safety and health programs. ACGIH develops and
publishes recommended occupational exposure
limits for chemical substances and physical agents
(see TLV and BEI). (1330 Kemper Meadow,
Cincinnati, OH 45240; [513] 742-2020.)

Acid. An inorganic or organic compound that:

1) is usually corrosive to human tissue and must be

handled with care;

2) has a pH of less than 7.0;

3) neutralizes bases (alkalis) to form salts;
4) dissociates in water yielding hydrogen or
hydronium ions;

5) may react with metals to yield hydrogen; and
6) turns litmus paper red.

Acidosis. A condition of decreased alkalinity of
the blood and tissues. Symptoms may include
sickly sweet breath, headache, nausea, vomiting,
visual disturbances; usually the result of excessive
acid production. Tissues and CNS functions are
disturbed.

Acrid. Irritating and bitter (usually referring to
smell).

ACS. American Chemical Society. Professional
society that establishes standards of purity for a
number of reagents, e.g., the ACS Reagent Grade.
They publish Chemical Abstractsand a host of
professional journals and magazines dealing with
various areas of chemistry, chemical engineering,
and allied sciences. (1155 Sixteenth St., N.\W.,
Washington, DC 20036; [202] 872-4567.)
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Action Level. The exposure level (concentration
in air) at which OSHA regulations to protect
employees take effect (29 CFR 1910.1001-1047);
e.g., workplace air analysis, employee training,
medical monitoring, and record keeping. Exposure
at or above action level is termed occupational
exposure. Exposure below this level can also be
harmful. This level is generally half the PEL.

Acute Exposur e. Exposure of short duration,
usually to relatively high concentrations or
amounts of material.

Acute Health Effect. An adverse effect on a
human or animal body, with symptoms developing
rapidly. See Chronic Health Effect.

Active Ingredient. The ingredient of a product
that actually does what the product is designed to
do.

Acute Lethality. The death of animals
immediately or within 14 days after a single dose
of or exposure to a toxic substance.

Acute Toxicity. Adverse health effects resulting
from brief exposure to a chemical (e.g. seconds,
minutes, hours).

Administrative Controls. A number of measures
used to reduce worker exposure, including work
practices, labeling and warning devices, training,
environmental monitoring, assignment scheduling,
housekeeping, maintenance, and management.

Adsorb. To attract and retain gas or liquid
molecules on the surface of another material. See
Absorb.

Aerosol. A fine suspension in air or other gas of
liquid (mist, fog) or solid (dust, fume, smoke)
particles small enough to stay suspended. See
Smoke; Fog; Mist.

Agent. Any substance, force, radiation, organism,
or influence affecting the body. The effects may be
beneficial or injurious.

AICS. Abbreviation for the Australian Inventory
of Chemical Substances. This list contains
chemical substances which can be used
commercially in Australia. It is similar to TSCA
Chemical Substances Inventory in the U.S.

ALARA. Acronym for "as low as reasonably
achievable."

Alkali. An inorganic or organic chemical that: 1)
is usually corrosive to human tissue and must be
handled with care; 2) has a pH of more than 7.0; 3)
neutralizes acids to form salts; 4) dissociates in
water yielding hydroxide ions; 5) turns litmus
paper blue; and 6) may also be called a base or
caustic. Examples are oxides and hydroxides of
certain metals belonging to group IA of the
periodic table (Li, Na, K, Rb, Cs, Fr). Ammonia
and amines may also be alkaline. Common
commercial alkalis are sodium carbonate (soda
ash), caustic soda and caustic potash, lime, lye,
waterglass, regular mortar, Portland cement, and
bicarbonate of soda. See Acid; Base; pH.

Allergen. A substance that causes an allergic
reaction.

Allergy. A condition in which an initial
symptomless exposure to a specific allergen later
gives rise to a sensitivity to further exposure.
Symptoms may be exhibited in a variety of ways,
usually by respiratory distress or skin eruptions.

Alopecia. Loss of hair.

Ambient. Usual or surrounding conditions of
temperature, humidity, etc.

Analgesia. Reduced sensitivity to pain.

Anesthesia. Loss of sensation, including loss of
touch, pain, vibration sense, and/or temperature
sense.

Anhydride. A compound derived from another
compound (e.g., an acid) by removing the elements
that compose water, i.e., hydrogen and oxygen.

Anhydrous. "Without water." Describes a
substance in which no water molecules are present
in the form of a hydrate or as water of
crystallization.5-
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Anorexia. Loss of appetite.
Anosmia. Loss of the sense of smell.

Anoxia. A lack of oxygen in blood or tissues
(literally, "without oxygen"). See Hypoxia.

ANS|. American National Standards Institute. A
privately funded organization that identifies
industrial/ public national consensus standards and
coordinates their development. Many ANSI
standards relate to safe design/performance of
equipment and safe practices or procedures. (1430
Broadway, New York, NY 10018;

[212- 642-4900.)

Antagonism. When the effect of one chemical or
material counteracts (works against) the effect of
another.

Antidote. A remedy to counteract a poison's toxic
effects; it may act to eliminate, absorb, or
neutralize the poison.

Anuria. Absence or defective excretion of urine.
Apnea. Temporary stoppage of breathing.

Appearance. A material's physical state (solid,

gas, or liquid), its color, and other visual attributes.

If there is a difference between a material's
appearance and that listed on the MSDS, contact
your supervisor.

AQTX, Aquatic Toxicity. The adverse effects on
fresh or salt water life forms that result from
exposure to a toxic substance. See TLm.

Aqueous, ag. Describes a water-based solution or
suspension. Frequently describes a gaseous
compound dissolved in water.

Argyria. Local or generalized gray-blue colored
impregnation of body (skin) tissue with silver.

Article. A manufactured item that is specifically
shaped or formed with its function dependent on
its shape or design. Hazard laws exclude articles
unless they give off harmful dust or fumes during
their use.

Asbestosis. Chronic lung disease caused by
inhaling airborne asbestos fibers.

Asphyxia. Lack of oxygen or inability of cells to
use oxygen; simple asphyxia is suffocation caused
by a lack of oxygen in the inhaled air (e.g.
displacement by nitrogen); chemical asphyxia

poisons the blood's ability to carry oxygen (carbon
monoxide) or the cell's ability to use oxygen
(cyanide).

Asphyxiant. A vapor or gas that can cause
unconsciousness or death by suffocation (lack of
oxygen). Most simple asphyxiants are harmful to
the body only when they become so concentrated
that they reduce (displace) the available oxygen in
the air (normally about 21 %) to dangerous levels
(18% or lower). Examples of simple asphyxiants
are carbon dioxide, nitrogen, hydrogen, and
helium. Chemical asphyxiants like carbon
monoxide (CO) reduce the blood's ability to carry
oxygen, or like cyanide, interfere with the body's
utilization of oxygen.

Asphyxiation. A condition that causes asphyxia or
suffocation. Asphyxiation is one of the principal
potential hazards of working in confined spaces.

Aspiration Hazard. The danger of drawing
material into the lungs, leading to an inflammatory
response that can be fatal.

Asthma. A medical disorder which causes attacks
of wheezing, chest tightness, shortness of breath,
and/or coughing due to spasmodic contraction of
the air passages.

ASTM. American Society for Testing and
Materials. An organization that devises consensus
standards for materials characterization and use.
(100 Barr Harbor Drive, West Conshohocken, PA
19428; [6101832-9500.)

Asymptomatic. Not exhibiting symptoms.

Ataxia. A loss of muscular coordination of gait or
movement.

atm. Atmosphere. A unit of pressure equal to the
average pressure that air exerts at sea level. 1 atm
=1.013 x 105 N/m2, or 14.7 Ib/in2, or 760 mm Hg
or 101 kPa. Generally used in connection with
high pressures.

Atrophy. Reduction in size or function of tissue,
organs, or the entire body caused by lack of use.

Autoignition Temperature. The minimum
temperature at which a substance ignites without
application of a flame or spark. Do not heat
materials to greater than 80% of this temperature.
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BAL. British Anti-Lewisite. A name for the drug
dimercaprol, a treatment for inhalation or ingestion
of specific toxic metal compounds.

Base. An alkali. See Alkali.

Baumé, Bé. A scale of specific gravities devised
by the French chemist Antoine Baumé (c. 1800;
pronounced bo-may) that indicates concentration
of materials in a solution. Baumé degree increases
as specific gravity decreases.

BEI, Biological Exposure I ndexes.

Numerical values based on procedures to
determine the amount of a material the human
body absorbs by measuring the material or its
metabolic products in tissue, fluid, or exhaled air.
See the ACGIH publication Documentation of the
Threshold Limit Values and Biological Exposure
Indices.

Bioconcentration. The process by which a
chemical is passed through the food chain from
soil to plants and animals where it accumulates
and is ultimately passed to humans.

Biodegradable. An organic material's capacity for
decomposition as a result of attack by
microorganisms. Sewage-treatment routines are
based on this property. Biodegradable materials do
not persist in nature.

Biological Monitoring. Analysis of body
substances, such as blood or urine, to determine
the extent of hazardous material absorption or
accumulation.

BLEVE, Boiling Liquid Expanding Vapor

Explosion. Used when describing fires involving
compressed gases in cylinders which rupture due
to extreme pressures and proceed to burn rapidly.

BOD, Biochemical Oxygen Demand. Amount of
oxygen needed by bacteria to stabilize organic
matter under aerobic conditions. Used to estimate
degree of contamination in water supplies.

Body Burden. The total toxic material a person
has ingested or inhaled from all sources over time
and retained in the body. For example, lead can be
ingested from drinking water channeled through
lead-soldered pipes, lead glazes on dishes, or
flakes from painted surfaces, as well as from many
industrial operations.

Boiling Point, BP. The temperature at which a
liquid's vapor pressure equals the surrounding
atmospheric pressure so that the liquid rapidly
vaporizes. Flammable materials with low BPs
generally present special fire hazards [e.g., butane,
BP =-0.5 °C (31 °F); gasoline, BP =38 °C (100
°F)]. For mixtures, a range of temperature is given.

Bonding. A safety practice where two objects
(tanks, cylinders, etc.) are interconnected with
clamps and wire. This equalizes the electrical
potential between the objects and helps prevent
static sparks that can ignite flammable materials
transferred between tanks. See Grounding.

BP. See Boiling Point.

Bradycardia. Slowed heartbeat (less than 60 beats
per minute).

British Anti-Lewisite. See BAL.

Bronchitis. An inflammatory condition of the
airways (bronchial tubes) resulting in coughing up
of sputum.

Btu. British thermal unit. The quantity of heat
required to raise the temperature of 1 b of water
from 17 °C (63 °F) to 18 °C (64 °F). Compare to
Calorie.

Buffer. A substance that reduces the change in
hydrogen ion concentration (pH) otherwise
produced by adding acids or bases to a solution. A
pH stabilizer.

Bulk Density. The mass (weight) per unit volume
of a solid particulate material as it is normally
packed, with voids between particulates containing
air. Usually expressed as Ib/ft’ or g/cm’.
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Burning Rate. The time it takes a specified sized
sample of solid material (e.g., [ in by [ in) to bum a
designated distance. The rate is given in units of
distance/time.

C, ca. Circa, about, approximately,

C. Indicates continuous exposure when used with
toxicological data; e.g., “LCsy> 5 mg/m3, 24 h-C”
means continuous exposure for 24 hr. OSHA also
uses C to designate ceiling exposure Emit. See
Ceiling Limit; TLV.

oC. Degrees Celsius (centigrade). Metric
temperature scale on which 0 = water's freezing
point and 100 = its boiling point. °F = (°C x 9/5) +
32.°C (°F - 32) x 5/9. See °F.

CAA. Clean Air Act. Public Law PL 9 1 604, 40
CFR 50-80. EPA has jurisdiction. Effective
December 31, 1970, and significantly amended
several times, most recently in 1990. The
regulatory vehicle that sets limitations and
monitors airborne pollution hazardous to public
health or natural resources. The EPA sets national
ambient air-quality standards. Enforcement and
issuance of discharge permits are carried out by
the states and are called state implementation
plans. The CAA is directed toward by-products
discharged into the air from stationary sources
(i.e., factories) and mobile sources (i.e.,
automobiles) rather than use and assessment of
specific chemicals.

Calorie. Unit of heat. The amount of heat required
to raise I g of water I *C. See Btu.

Cancer. An abnormal multiplication of cells that
tends to infiltrate other tissues and metastasize
(spread). Each cancer is believed to originate from
a single "transformed" cell that grows (splits) at a
fast, abnormally regulated pace, no matter where it
occurs in the body.

Carcinogen. A material that either causes cancer
in humans, or, because it causes cancer in animals,
is considered capable of causing cancer in humans.
A material is considered a carcinogen if 1) the
International Agency for Research on Cancer
(IARC) has evaluated and found it a carcinogen or
potential carcinogen; 2) the National Toxicology
Program's (NTP) Annual Report on Carcinogens
lists it as a carcinogen or potential carcinogen; or
3) OSHA regulates it as a carcinogen.

Cardiovascular. System of the human body
involving the heart and blood vessels.

CAS Number (CAS Registration Number). An
assigned number used to identify a chemical. CAS
stands for Chemical Abstracts Service, an
organization that indexes information published in
Chemical Abstracts by the American Chemical
Society and that provides index guides by which
information about particular substances may be
located in the abstracts. Sequentially assigned
CAS numbers identify specific chemicals, except
when followed by an asterisk (*) which signifies a
compound (often naturally occurring) of variable
composition. The numbers have no chemical
significance. The CAS number is a concise, unique
means of material identification. (Chemical
Abstracts Service, Division of American
Chemical, Society, Box 3012, Columbus, OH
43210; [614] 447-3600.)

Catalyst. A substance that modifies (slows, or
more often quickens) a chemical reaction without
being consumed in the reaction.

Cataract. A loss of transparency in the eye Is
crystalline lens or its capsule.

Caustic. See Alkali.

CC. Closed cup. Identifies one of the methods
used to measure flash points of flammable liquids.

cc, cm®. Cubic centimeter.

Ceiling Limit, C. The concentration not to exceed
at any time. "An employee's exposure [to a
hazardous material] shall at no time exceed the
ceiling value" (OSHA).

Celsius. See °C.

Centigrade. See °C. Celsius is now this
temperature scale's preferred name.

Centimeter, cm. 1/100 meter. A cm
approximately 0.4 in.
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Centipoise, cP. A metric (cgs) unit of viscosity
equal to 1/100 poise. The viscosity of water at 20
°C (68 °F) is almost 1 centipoise.

Central Nervous System (CNS). The brain and
spinal cord.

Central Nervous System (CNS) Depression.
Drowsiness, dizziness, and headache caused by a
chemical acting on the brain; higher doses can
cause unconsciousness, coma, or death.

CEPA, (Canada) Environmental Protection
Act. Federal legislation, administered by
Environment Canada, designed to protect the
environment.

CERCLA. The Comprehensive Environmental
Response, Compensation, and Liability Act. The
Superfund Law, Public Law PL 96-5 10, found at
40 CFR 300. The EPA has jurisdiction. Enacted
Dec. 11, 1980, and amended thereafter, CERCLA
provides for identification and cleanup of
hazardous materials released on the land and into
the air, waterways, and groundwater. It covers
areas affected by newly released materials and
older leaking or abandoned dump sites. Report
releases of hazardous materials to the National
Response Center, (800) 424-8802. CERCLA
established the superfund, a trust fund to help pay
for cleanup of hazardous materials sites. The EPA
has authority to collect cleanup costs from those
who release the waste material. Cleanup funds
come from fines and penalties, from taxes on
chemical/ petrochemical feed stocks, and the U.S.
Treasury Dept. A separate fund collects taxes on
active disposal sites to finance monitoring after
they close. CERCLA is a result of the problems
that arose from the release of hazardous materials
in the Love Canal area near Niagara Falls, New
York, August 1978.

CFC. Chlorofluorocarbon. Associated with
damage to the Earth's ozone layer.

CFR. Code of Federal Regulations. A collection
of the regulations established by law. Contact the
agency that issued the regulation for details,
interpretations, etc. Copies are sold by the
Superintendent of Documents, Government
Printing Office, Washington, DC 20402; (202)
512-1800.

Cgs. Metric units of measure based upon
centimeter, gram, and second.

Chelating Agent. A substance (e.g. EDTA) which
can remove heavy metal toxins (such as lead,
mercury, or arsenic) from the blood by complexing
them and allowing their excretion in urine.

Chemical Cartridge Respirator. A respirator
using various chemical substances to purify
inhaled air of certain contaminative gases and
vapors. Approved for concentrations no more than
10 times the TLV for a half facepiece and 100
times the TLV for a full facepiece, provided the
contaminant has warning properties (odor or
irritation) near the TLV.

Chemical Family. A group of single elements or
compounds of a common general type. For
example, acetone, methyl ethyl ketone (MEK), and
methyl. isobutyl ketone (MIBK) are of the ketone
family; acrolein, furfural, and acetaldehyde are of
the aldehyde family.

Chemical Formula. The number and kind of
atoms comprising a molecule of a material. Water's
chemical formula is H20 water molecule consists
of 2 atoms of hydrogen and 1 atom of oxygen.

Chemical Hygiene Officer. Per 29 CFR
1910.1450; OSHA regulation, "Occupational
Exposures to Hazardous Chemicals in
Laboratories." The designated, qualified employee
who assists in the development and
implementation of the CHP. See CHP.

Chemical Name. A chemical's scientific name.
Complex chemicals may have more than one
name, corresponding to different naming systems.

Chemical Pneumonitis. Inflammation of the lungs
caused by inhaling a chemical that is irritating or
otherwise toxic to the lungs.

Chemical Reactivity. A chemical's tendency to
react with other materials. Undesirable and
dangerous effects such as heat, explosions, or
production of noxious substances can result.

Chemiluminescence. Emission of light during a
chemical reaction other than burning.

CHEMTREC. Chemical Transportation
Emergency Center. Established in Washington,
DC, by the Chemical Manufacturers Association
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(CMA) to provide emergency information on
materials involved in transportation accidents.
24-hour number: (800) 424-9300.

Chloracne. A severe form of skin acne caused by
exposure to certain chlorinated chemical
compounds.

CHP, Chemical Hygiene Plan. Per 29 CFR
1910.1450, OSHA standard; "Occupational
Exposures to Hazardous Chemicals in
Laboratories." Effective May 1 1990. A written
plan that includes specific work practices, standard
operating procedures, equipment, engineering
controls, and policies to ensure that employees are
protected from hazardous exposure levels to all
potentially hazardous chemicals in use in their
work area. This OSHA standard provides for
training, employee access to information, medical
consultations, examinations, hazard identification
procedures, respirator use, and record keeping
practices. See paragraph E of the Standard.

Chronic Exposure. Continuous or intermittent
exposure extending over a long time period,
usually applies to relatively low material amounts
or concentrations.

Chronic Health Effect. An adverse effect on a
human or animal body with symptoms that develop
slowly over a long time period and persist or that
recur frequently. See Acute Health Effect.

Chronic Toxicity. Adverse health effects resulting
from long-term exposure to a chemical (e.g.
months, years, decades).

Clastogenic. An agent that causes damage to
genetic material (i.e., breakage or disruption of
chromosomes).

Closed Cup. See CC.

Closed System. Equipment designed and used so
that there is no release of the chemical into the
surrounding environment.

CNS. See Central Nervous System.

CNS Depression. See Central Nervous System
Depression.

CO, Carbon Monoxide. A colorless, odorless,
flammable, and very toxic gas produced by
incomplete combustion of carbon compounds and
as a by-product of many chemical processes. A

chemical asphyxiant, it reduces the blood's ability
to carry oxygen. Hemoglobin absorbs CO 200
times more readily than it does oxygen.

CO0,, Carbon Dioxide. A dense, colorless gas
produced by combustion and decomposition of
organic substances and as a by-product of many
chemical processes. C02 does not bum and is
relatively nontoxic and unreactive. High
concentrations, especially in confined places, can
create hazardous oxygen-deficient environments
that can cause asphyxiation. CO, is 1.5 times as
dense as air, making it useful as a fire-
extinguishing agent to block oxygen and smother a
fire.

COD, Chemical Oxygen Demand. The amount of
oxygen required under designated test conditions

to oxidate waterborne organic and inorganic
material. Used in measuring the degree of
pollution in domestic and industrial waters.

Code of Federal Regulations See CFR.

Coefficient of Water/Qil Distribution. Also
called the partition coefficient, it is the ratio of the
solubility of a chemical in water to its solubility in
oil. Used to indicate how easily human or other
organisms can absorb or store a material.
Sometimes abbreviated Ko/w; may also be
expressed as its logarithm, log Ko/w.

Coma. Extended loss of consciousness due to an
injury, illness, or poison.

Combustible. A materials that will bum under
most conditions and may ignite easily depending
on its flash point. The DOT defines combustible
liquids as a liquid with a flash point above 141 °F
(60.5 °C ) and below 200 °F (93 °C). Both NFPA
and OSHA generally define combustible liquid as
a liquid with a flash point at or above 100 °F (38
°C but below 200 °F (93.3 °C).

Common Name. A designation for a material
other than its chemical name, such as code name or
code number or trade, brand, or generic name.
May be used as the "product identifier" in
Canadian law [Workplace Hazardous Materials
Information System (WHMIS) regulations].

Compressed Gas. Any material which is a gas at
normal temperature and pressure, and contained
under pressure as a dissolved gas or liquefied by
compression or refrigeration.
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conc. Concentration.

Conjunctivitis. Irritation and inflammation of the
lining of the eye and eyelids.

Consumer Products Safety Commission. See
CPSC.

Convulsions. Violent body spasms; fits or
seizures.

Cornea. Transparent structure of the eyeball's
external layer.

Corrosion Rate. Expressed in inches or
millimeters of steel (or other defined material) per
year, at a stated temperature.

Corrosive. A chemical that causes visible
destruction of or irreversible alterations in living
tissue by chemical action at the site of contact, or
which causes a severe corrosion rate in steel or
aluminum. A waste that exhibits a "characteristic
of corrosivity (40 CFR 261.22)," as defined by
RCRA, and may be regulated by EPA as a
hazardous waste.

cP. See Centipoise.

CPSC. Consumer Products Safety Commission. A
Federal agency responsible for regulating
hazardous materials when they are used in
consumer goods per the Hazardous Substances Act
and Poison Prevention Packaging Act of 1970.

Critical Pressure/Critical Temperature. A
temperature above which a gas cannot be liquefied
by pressure. The critical pressure is that pressure
required to liquefy a gas at its critical temperature.

Cryogenic. Relating to extremely low temperature.

For example, refrigerated gases are cryogenic
materials that can cause frostbite on contact.

cu ft, ft. Cubic foot. Cu ft is more usual.
cu m, m®. Cubic meter. m® is preferred.
Cutaneous. Pertaining to the skin (dermal).

CVS. Cardiovascular system (heart and blood
vessels).

CWA. Clean Water Act. Public Law PL 92500.
Found at 40 CFR 100-140 and 400-470. Effective
November 18, 1972, and amended significantly
since then. EPA and Army Corps of Engineers
have jurisdiction. CWA regulates the discharge of

nontoxic and toxic pollutants into surface waters.
Its ultimate goal is to eliminate all discharges into
surface waters. Its interim goal is to make surface
waters usable for fishing, swimming, etc. EPA sets
guidelines, and states issue permits (NPDES,
Natural Pollutant Discharge Elimination System
permit) specifying types of control equipment and
discharges for facilities.

Cyanosis. A dark blue to purplish coloration of the
skin and the mucous membrane caused by lack of
oxygen utilization by the body.

Dangerously Reactive Material. A material that
can react by itself (e.g., polymerize) or with air or
water to produce a hazardous condition. Preventive
measures can be taken if you know what
conditions may cause the dangerous reaction.

Dec, Decomp. Decompose, Decomposition.
Breakdown of a material (by heat, chemical
reaction, electrolysis, decay, or other processes)
into parts, elements, or simpler compounds.

Deliquescent. A term used to characterize
water-soluble salts (usually powdered) that tend to
absorb moisture from the air and to soften or
dissolve as a result. See Hygroscopic; Hydrophilic.
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Demulcent. A material capable of soothing or
protecting inflamed, irritated mucous membranes.

Density. Ratio of weight (mass) to volume of a
material, usually in grams per cubic centimeter or
pounds per gallon. See Specific Gravity and Bulk
Density.

Dermal. Pertaining to the skin (cutaneous).

Dermal Toxicity. Adverse effects resulting from a
material's absorption through skin. Ordinarily used
to denote effects on experimental animals.

Der matitis. Skin rash; inflammation of the skin.

Designated Area. An area of (or device within) a
lab to be used for work with select carcinogens,
reproductive toxins, and other materials which
have a high degree of acute toxicity. An
administrative control intended to minimize the
potential for employee exposure to hazardous
chemicals.

Diaphoresis. Perspiration, especially profuse.
Dilution Ventilation. See General Ventilation.

DOT. U.S. Dept. of Transportation. Regulates
transportation of materials to protect the public as
well as fire, law enforcement, and other
emergency-response personnel. DOT
classifications specify the use of appropriate
warnings, such as Oxidizing Agent or Flammable
Liquid. (400 7th St., SW, Washington, DC 20590.)

DOT Identification Numbers. Four-digit
numbers used to identify particular materials for
regulation of their transportation. See DOT
publications that describe the regulations (49 CFR
172. 10 1). These numbers are called product
identification numbers (PINs) under the Canadian
Transportation of Dangerous Goods Regulations.
Those numbers used internationally may carry a
UN prefix (e.g., UN 1170, ethyl alcohol), but those
used only in North America have an NA prefix
(e.g., NA 9163, zirconium sulfate).

Dust. Solid particles suspended in air, often
produced by some mechanical process such as
crushing, grinding, abrading, or blasting. Dusts
may be inhalation, fire, or dust explosion hazards.

Dysplasia. Abnormal growth or development of
organs or cells.

Dyspnea. A sense of difficulty in breathing;
shortness of breath.

Dysuria. Difficult or painful urination.

ECgp. (Median) effective concentration. The
concentration of a material expressed in ppm or
ppb in the environment (usually water), a single
dose of which is expected to cause a biological
effect on 50% of a group of test animals.

Eczema. A skin rash characterized by redness,
itching, sometimes blistering; may become scaly or
crusty.

EDs. (Median) effective dose, usually expressed
in mg/kg, that produced a specified effect in 50%
of the test population.

Edema. Swelling due to accumulation of fluid in
tissues.

EEC. European Economic Community.

EINECS. The European Inventory of Existing
Chemical Substances. A list of chemical
substances identified by CAS and EINECS
numbers that were marketed in the European
Community between January 1 1971 and
September 18, 1981.

ELINICS. A list of approximately 400 chemicals
identified by EINECS numbers, established with
the European Community from September 18,
1981 to June 30, 1990. The list was published on
May 29, 1991 and is a supplement to EINECS.
Additional supplements will be added as
necessary.

Electrolyte. A substance (as an acid, base, salt)
that dissociates into ions when in aqueous solution
and that provides ionic conductivity. Electrolytes
are lost from the body through perspiration as
salts, causing impairment of CNS functions if not
adequately replaced.
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Embolism. Obstruction of a blood vessel by a
transported clot, a mass of bacteria, etc.

Embryo. An organism in the early stages of
development before birth. In humans, the
developing child is considered an embryo from
conception to the end of the second month of
pregnancy.

Embryotoxin. A material harmful to a developing
embryo at a concentration that has no adverse
effect on the pregnant female.

Emetic. An agent, such as syrup of ipecac, which
induces vomiting. Never use emetics if victim is
not alert or after ingestion of solvents; always seek
medical advice before giving an emetic.

Emphysema. An irreversible lung condition in
which the alveolar walls lose resiliency, resulting
in excessively reduced lung capacity.

Endothermic. A chemical reaction that absorbs
heat.

Engineering Controls. Engineering control
systems reduce potential hazards by isolating the
worker from the hazard or by removing the hazard
from the work environment. Methods include
substitution, ventilation, isolation, and enclosure.
This is preferred over administrative controls and
personal protective equipment.

EP. Extreme pressure.

EPA, (U.S.) Environmental Protection Agency.
A Federal agency with environmental protection
regulatory and enforcement authority. Administers
the CAA, CWA, RCRA, TSCA, and other Federal
environmental laws. (400 M Street, SW,
Washington, DC 20460; [202] 382-2090.)

Epidemiology. The study of the relationships
between diseases and the various factors that could
determine their frequency and distribution in
populations.

Epiphora. Excessive flow of tears.
Epistaxis. Nosebleed.

Ergonomics. The study of human characteristics
for appropriate design of living and work
environments.

Erythema. Redness of the skin; usually due to a
local increase in blood flow.

Etiology. All factors that contribute to the cause of
a disease or an abnormal condition.

Evaporation Rate. The rate at which a material
vaporizes (volatilizes, evaporates) from the liquid
or solid state when compared to a known material's
vaporization rate. Evaporation rate can be useful in
evaluating a material's health and fire hazards. The
known reference material is usually normal butyl
acetate (N-BuAc or n-BuAc), with a vaporization
rate designated as 1.0. Vaporization rates of other
solvents or materials are then classified as 1) Fast
evaporating if greater than 3.0, e.g., methyl. ethyl
ketone (MEK), 3.8; acetone, 5.6; hexane, 8.3; 2)
Medium evaporating if 0.8 to 3.0, e.g., 190-proof
(95%) ethyl alcohol, 1.4; VM&P naphtha, 1.4;
MIBK, 1.6; 3) Slow evaporating if less than 0.8,
e.g., xylene, 0.6; isobutyl alcohol, 0.6; normal
butyl alcohol, 0.4; water, 0.3; mineral spirits, 0.1.

Explosive. A material that produces a sudden,
almost instantaneous release of pressure, gas, and
heat when subjected to abrupt shock, high
temperature, or an ignition source.

Explosive Limits. See Flammable Limits.

Exposure Limits. The concentration in workplace
air of a chemical deemed the maximum acceptable.
Meaning that most workers can be exposed at
given levels or lower without harmful effects.
Exposure limits in common use are; 1) TLV-TWA
(threshold limit value - time-weighted average); 2)
STEL (short-term exposure limit); and 3) C
(ceiling value).

Exothermic. A chemical reaction that gives off
heat.

Extinguishing M edia, Agents. The type of fire
extinguisher or extinguishing method appropriate
for a specific material. Some chemicals react
violently in the presence of water, so other
methods, such as the use of foam or C02, should
be followed.

°F or F. Degrees Fahrenheit. See °C.
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f/cc. Fibers per cubic centimeter of air.
Fasciculation. Muscular twitching.
Federal Register (U.S.). See FR.

Fiber. A basic form of matter, usually crystalline,
with a high ratio of length to diameter. Examples:
animal (wool); vegetable (cotton); mineral
(asbestos, steel); and synthetic (rayon, carbon, high
polymers).

Fibrosis. Scarring; scarring in the lungs may affect
oxygenation of blood.

FIFRA. The Federal Insecticide, Fungicide, and
Rodenticide Act. Enacted on October 2 1, 1972,
this act provides the regulatory authority for
registration and use of pesticides and similar
products intended to kill or control insects,
rodents, and weeds.

Fines. Finely crushed or powdered material or
fibers; especially those smaller than the average in
a mix of various sizes.

Fire Diamond (NFPA Hazard Rating). The
National Fire Protection Agency (NFPA) visual
rating system that addresses the health,
flammability, reactivity, and related hazards of a
material that may exist due to a short-term, acute
exposure caused by a fire, spill, or similar
emergency. Per “NFPA 704 publication.

Position A - Health Hazard (Blue). Degree of
hazard; level of short-term protection

0 = Ordinary Combustible Hazards in a Fire

I = Slightly Hazardous

2 = Hazardous

3 = Extreme Danger oge
4 = Deadly

Position B - Flammability (Red).
Susceptibility to burning

0 = Will Not Burn

I = Will Ignite if Preheated

2 = Will Ignite if Moderately Heated

3 = Will Ignite at Most Ambient Conditions
4 = Bums Readily at Ambient Conditions

Position C - Reactivity, Instability (Yellow).
Energy released if burned, decomposed, or mixed
0 = Stable and Not Reactive with Water

1 = Unstable if Heated

2 = Violent Chemical Change

3 = Shock and Heat May Detonate
4 = May Detonate

Position D - Special Hazard (White).
OX = Oxidizer
Y = Use No Water, reacts!

Fire Point. The lowest temperature at which a
liquid produces sufficient vapor to flash near its
surface and continues to burn.--usually 10 to 30 °C
higher than the flash point.

First Aid. Immediate measures that can be taken
by the victim or others in order to reduce or
eliminate the potential effects of a chemical
exposure or other injury.

Flammable. Describes any solid, liquid, vapor, or
gas that ignites easily and burns rapidly. See
Combustible and Inflammable.

Flammable Aerosol. A material is considered a
flammable aerosol if it is packaged in an aerosol
container and can release a flammable material.

Flammable Gas. A gas that at normal atmospheric
pressure forms a flammable mixture with air at a
concentration of 13% by volume or less; or over a
concentration range greater than 12% by volume,
regardless of lower limit.

Flammable Limits (Flammability Limits,
Explosive Limits). Minimum and maximum
concentrations of a flammable gas or vapor
between which ignition can occur. Concentrations
below the lower flammable limit (LFL) are too
lean to bum, while concentrations above the upper
flammable limit (UFL) are too rich. All
concentrations between LFL and UFL are in the
flammable range, and special precautions are
needed to prevent ignition or explosion.

Flammable Liquid. A liquid that gives off vapors
readily ignitable at room temperature. The DOT

defines a flammable liquid as a liquid with a flash
point of not more than 141 'F (60.5 'Q. The NFPA
and OSHA generally define a flammable liquid as
a liquid with a flash point below 100 °F (37.8 °C).
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Flammable Solid. A solid, other than an explosive
or blasting agent, that ignites readily and continues
to burn so vigorously and persistently that it
creates a serious hazard. Flammable solids are
liable to cause fires under ordinary conditions or
during transportation, through friction, as a result
of spontaneous chemical change, or from retained
heat from manufacturing or processing, or
moisture absorption.

Flash Back. Occurs when a distant spark or
ignition source ignites a trail of flammable
material (e.g., gasoline vapor). The flame then
travels along the trail of the material back to its
source.

Flash Point, FP. Lowest temperature at which a
flammable liquid gives off sufficient vapor to form
an ignitable mixture with air near its surface or
within a vessel. Combustion does not continue. FP
is determined by laboratory tests in cups. See Fire
Point.

Foam. Fire-fighting material consisting of water
and foaming agents into which air is blown,
producing a voluminous, stable blanket of bubbles.
The foam clings to vertical and horizontal surfaces
and flows freely over burning materials. Foam puts
out a fire by blanketing it, excluding air, and
blocking escape of volatile vapor. Its flowing
properties resist mechanical interruption and reseal
the burning material.

Fog. A visible suspension of fine droplets of liquid
in a gas; e.g., water in air.

Formula M ass. The sum of atomic weights of the
atoms in a molecule. For example, water (H20)
has a formula mass of 18.0, the atomic weights
being [hydrogen: 2(1.0) + oxygen: 16] = 18.0.

FP. See Flash Point.

FR. Federal Register. A daily publication that lists
and discusses Federal regulations. Available from
the Government Printing Office.

Freezing Point. The temperature at which a
material changes from a liquid to a solid state upon
cooling. This information is important because a
frozen material may burst its container or the
hazards could change.

Fugitive Emission. Gas, liquid, solid, vapor,
fume, mist, fog, or dust that escapes from process
equipment or a product.

Full Protective Clothing. Fully protective gear
that prevents skin contact with, inhalation of, or
ingestion of gases, vapor, liquids, and solids
(dusts, etc.). Includes SCBA (self-contained
breathing apparatus).

Fumes. Tiny solid particles formed by the
vaporization of a solid which then condenses in
air; particles are usually of a size which readily
reach the air sacs (alveoli) of the lungs.

g. Grain. Metric unit of weight. See kg.
Gangrene. Death of tissue leading to its rotting.

Gas. A formless fluid which disperses in air; often
found in tanks or cylinders and may be created by
a chemical reaction. It can be changed to its liquid
or solid state only by increased pressure and/or
decreased temperature.

Gastric Lavage. Washing out the stomach with a
tube and fluids. Pumping the stomach.

Gastroenteritis. Stomach and intestine
inflammation.

Gastrointestinal Tract (Gl tract). The stomach
and intestine as a functional unit.

Gavage. Feeding by means of a stomach tube.

General Ventilation. Also known as dilution
ventilation. The removal of contaminated air and
its replacement with clean air from the general
workplace area as opposed to local ventilation,
which is specific air changing in the immediate
area of a contamination source. An example of
local ventilation is a laboratory fume hood.

Generic Name. A common, possibly chemical,
name applied generally to a substance. For
example, bleach is the generic name for the
chemical sodium hypochlorite. Chlorox ™ is a
tradename for bleach. A chemical name may be
used as a generic name, but tradenames are not
generic names.
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Gestation. The development of the fetus in the
womb from conception to birth (i.e., pregnancy).

Gl, GIT. See Gastrointestinal Tract.
Gingivitis. Inflammation of the gums.

GRAS. Generally recognized as safe. A phrase
applied to food additives approved by the Food
and Drug Administration (FDA).

Grounding. A safety practice to conduct any
electrical charge to the ground, preventing sparks
that could ignite a flammable material. See
Bonding.

h, hr(s). Hour(s).

Hazard Communication Rule. Requires chemical
manufacturers and importers to assess the hazards
associated with the materials in their workplace
(29 CFR 1910.1200). Material safety data sheets,
labeling, and training are all results of this law.
You are urged to acquire and become familiar with
these regulations. Contact your local OSHA office.
See OSH Act.

Hazar dous Chemical, Material. In a broad sense,
any substance or mixture of substances having
properties capable of producing adverse effects on
the health or safety of a human. In 1971 OSHA
adopted the following definition in regulations
affecting employers in operations subject to the
Federal Longshoremen's and Harbor Worker's
Compensation Act. "The term Hazardous Material
means a material which has one or more of these
characteristics:

1) Has a flash point below 140 °F (60 °C), closed
cup, or is subject to spontaneous heating;

2) Has a threshold limit value below 400 ppm for
gases and vapors, below 15 mg/m3 for fumes,
and below 25 mppcf (million particles per
cubic foot) for dusts;

3) Has a single dose oral LDsy below 500 mg/kg;

4) Is subject to polymerization with the release of
large amounts of energy;

5) Is a strong oxidizing or reducing agent;

6) Causes first-degree burns to skin [from a] short
time exposure, or is systemically toxic by skin
contact; or

7) In the course of normal operations, may
produce dusts, gases, fumes, vapors, mists, or
smokes which have one or more of the above
characteristics." Included are substances that
are carcinogens, toxic, irritants, corrosives,
sensitizers, and agents which damage the
lungs, skin, eyes, mucous membranes, etc.

Hazar dous Decomposition. A breaking down or

separation of a substance into its constituent parts,
elements, or into simpler compounds accompanied
by the release of heat, gas, or hazardous materials.

Hazar dous Decomposition Products. Hazardous
products resulting from decomposition of a
material. For example, vinyl chloride, a compound
used to make plastics, releases poisonous hydrogen
chloride, carbon monoxide, and phosgene gases
when burned.

Hazard Warning. Defined by OSHA as "any
words, pictures, symbols, or combination thereof
appearing on a label or other appropriate form of
warning which convey the hazard(s) of the
chemical(s) in the container(s)".

Hazardous Waste Number. An identification
number assigned by the EPA, per the RCRA law
(40 CFR 261.33, 40 CFR 302.4), to identify and
track wastes.

Health Surveillance. The continuing scrutiny of
specific individuals for the purpose of identifying
disorders or health states, especially those which

may relate to exposure to hazardous materials.

Hematopoietic System. Blood production system
of the body.

Hematuria. Blood in the urine.

Hemolysis. Destruction of red blood cells leading
to release of hemoglobin.
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HEPA. High-efficiency particulate air filter. Also
called absolute. Has a 99.97% removal efficiency
for 0.3-micron particles.

Hepatic. Pertaining to the liver.
Hepatotoxins. Substances poisonous to the liver.

HMIS. The hazardous materials identification
system developed by the National Paint and
Coatings Association (NPCA) to provide
information on the acute health, reactivity, and
flammability hazards encountered in the
workplace. This system also includes temperatures
under fire conditions (especially for flammability
and reactivity). A number is assigned to a material
indicating degree of hazard, from O for the least up
to 4 for the most severe. Letters designate personal
protective equipment. (Details from Labelmaster,
5724 N Pulaski Rd, Chicago, IL 60646; [312]
478-0900.) See NPCA.

Hydrolysis. Process by which chemical
compounds are decomposed by reaction with
water.

Hydrophilic. Describing materials having large
molecules that tend to absorb and retain water,
causing them to swell and frequently to gel. See
Deliquescent.

Hygroscopic. Readily adsorbing available
moisture in any form. See Deliquescent.

Hyperemia. Congestion of blood in a body part.

Hypergolic. Self-igniting upon contact of its
components without a spark or external aid;
especially rocket fuel or a propellant that consists
of combinations of fuels and oxidizers.

Hypocalcemia. Calcium deficiency of the blood.

Hypoxia. Insufficient oxygen reaching the tissues
of the body. See Anoxia.

|. Intermittent.

IARC. International Agency for Research on
Cancer. One of the three sources that OSHA refers
to for data on a material's carcinogenicity. (World
Health Organization, Geneva, Switzerland;
distributed in the USA from 49 Sheridan Avenue,
Albany, NY 12210 [5181436-9686.)

IDLH. Immediately dangerous to life and health.
The maximum concentration from which one
could escape within 30 min without any
escape-impairing symptoms or irreversible health
effects. Used to determine respirator selection.
(Note: Carcinogenic effects were not considered in
setting these values.)

Ignition Temperature. The lowest temperature at
which a combustible material ignites in air and
continues to bum independently of the heat source.

I mpervious Describes a material that does not
allow another substance to penetrate or pass
through it; impermeable.

Incompatible. Describes materials that could
cause dangerous reactions and the release of
energy from direct contact with one another.

Inert Ingredients. Anything other than the active
ingredient in a product;,, not having active
properties. Inert ingredients may be hazardous. For
example, the propellant gas in aerosol spray, such
as hair spray, may be flammable.

Inflammable. Capable of being easily set on fire
and continue burning, especially violently. Do not
confuse with nonflammable. See Combustible and
Flammable.

Inflammation. A local response to cellular injury
due to trauma, infection, or chemical irritation;
symptoms include swelling, redness, pain,
tenderness, and loss of function.

Ingestion. Swallowing a chemical substance; may
inadvertently result from eating, drinking, or
smoking in the workplace or with contaminated
hands.

Inhalation. Entry of a chemical substance to the
lungs by breathing.

Inhibitor. A material added to another to prevent
an unwanted reaction; e.g., polymerization.
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Inorganic Materials. Compounds derived from
other than vegetable or animal sources that do not
generally contain carbon atoms. Some simple
carbon compounds are considered inorganic (e.g.,
C02, carbonates, cyanides).

Insol. Insoluble.
Interstitial Fibrosis. Scarring of the lungs.

Intraperitoneal. A route of administration for
toxicological studies. A material is injected into
the peritoneal (abdominal/pelvic) cavity.

lodism. An abnormal condition resulting from
prolonged (chronic) exposure to iodine or its
compounds - characterized by emaciation, skin
eruptions, headache, excess salivation, runny nose,
and sneezing.

Iridocyclitis. Inflammation of both the eye's iris
and its ciliary body.

Irritant. A substance capable of causing a
reversible or irreversible inflammatory effect on
living tissue by chemical action at the site of
contact as a function of concentration or duration
of exposure.

Isomers. Chemical compounds with the same
molecular weight and atomic composition but
differing molecular structure; e.g., n-pentane and
2-methylbutane.

I.V. Intravenous. Injection of a substance into a
vein.

Jaundice. Yellowish discoloration of tissue (skin),
whites of eyes (sclera), and bodily fluids with bile
pigment (bilirubin) caused by Ever damage, gall
bladder disease, or hemolysis.

Ketosis. The condition marked by excessive
production or accumulation of ketone bodies in the
body caused by disturbed carbohydrate
metabolism.

kg, kilogram. 1000 gram.

L, I. Liter. Basic metric unit of volume. One liter
of water weighs I kg and is equal to 1.057 quarts.

Label. Any written, printed, or graphic sign or
symbol displayed on or affixed to containers of
hazardous chemicals. A label should identify the
hazardous material, appropriate hazard warnings,

and name and address of the chemical
manufacturer, importer, or other responsible party.

Laboratory. Per 29 CFR 1910.1450, a facility
where laboratory use of hazardous chemicals
occurs; where relatively small quantities of
hazardous chemicals are used on a non-production
basis.

Laboratory Scale (Activity). The work involves
containers of substances used for reactions and
transfers that are designed for easy and safe
handling by one person. Workplaces that produce
commercial quantities of materials are excluded
from the definition of "Laboratory."

Laboratory-type Hood. An enclosed laboratory
cabinet with a moveable sash or fixed access port
on the front, connected to a ventilating system
which may incorporate air scrubbing or filtering
facilities. In operation it draws in and then
exhausts air from the lab to prevent or minimize
the escape of air contaminants. It enables
employees to manipulate materials in the hood
using only their hands and arms. Walk-in hoods
are permitted if airflow and exhaust remove
contaminants and the employee is not within the
enclosure when contaminants are released.

Laboratory Use. Of hazardous chemicals is when
all of these conditions are met: a) Chemical
manipulations are carried out on a "laboratory
scale." b) Multiple chemical procedures or
chemicals are used. ¢) The procedures are neither
part of nor simulate a production process. d)
Protective lab practices and equipment are
available and in common use to minimize the
potential for employee exposure to hazardous
chemicals.

Lacrimation. Secretion and discharge of tears.

Lacrimator. A material that upon exposure to it
causes tears.

Landfill. Disposal of trash and waste products at a
controlled location that is then sealed and buried
under earth. Increasingly seen as a less than
satisfactory disposal method because of the long-
term environmental impact of waste materials in
the ground.5-
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L atency Period. Time that elapses between
exposure and first manifestations of disease or
illness. Latency periods can range from minutes to
decades, depending on hazardous material and
disease produced.

L avage. Rinse with water.

Lay Language. Language that is easily understood
by the general public without specialized training.

L Cso. Lethal concentration 50, median lethal
concentration. The concentration of a material in
air that on the basis of laboratory tests (respiratory
route) is expected to kill 50% of a group of test
animals when administered as a single exposure in
a specific time period, usually I hr. LCs, is
expressed as parts of material per million parts of
air, by volume (ppm) for gases and vapors, as
micrograms of material per liter of air (ug/1), or
milligrams of material per cubic meter of air
(mg/m’) for dusts and mists, as well as for gases
and vapors.

L C... Lethal concentration low. Lowest
concentration of a substance in air reported to have
caused death in humans or animals. The reported
concentrations may be entered for periods of
exposure less than 24 hr (acute) or greater than 24
hr (subacute and chronic).

L Dgo. Lethal dose 50. The single dose of a
substance that causes the death of 50% of an
animal population from exposure to the substance
by any route other than inhalation. LDs is usually
expressed as milligrams or grains of material per
kilogram of animal weight (mg/kg or g/kg). The
animal species and means of administering the
dose (oral, intravenous, etc.) should also be stated.

LD, .. Lethal dose low. The lowest dose of a
substance introduced by any route, other than
inhalation, reported to have caused death in
humans or animals.

L eaching. The movement of a substance down
through or out of soil as a result of its mixing and
moving with water. Important when assessing a
material's ability to contaminate groundwater.

LEL. See Lower Explosive Limit, Lower
Flammable Limit.

Lesion. An abnormal change, injury, or damage to
tissue or to an organ.

Lethargy. A sense of fatigue, drowsiness, and
laziness.

Leukemia. A progressive, malignant disease of the
blood-forming organs.

LFL. See Lower Flammable Limit, Lower
Explosive Limit.

LFM or Ifm. Linear feet per minute.
Limits of Flammability. See Flammable Limits.

Lipid Granuloma. A mass of chronically
inflamed tissue that is usually infective.

Lipid Pneumonia. A chronic condition caused by
aspiration of oily substances into the lungs.

Local Ventilation. The drawing off of
contaminated air directly from its source. This type
of ventilation is recommended for hazardous
airborne materials. Treatment of exhausted air to
remove contaminants may be required.

Lower Explosive Limit, Lower Flammable
Limit. Refers to the lowest concentration of gas or
vapor (% by volume in air) that bums or explodes
if an ignition source is present at ambient
temperatures. See Flammable Limits.

m. Meter. The basic metric measure of length
equivalent to 39.371 in.

m? or cu m. Cubic meter; m® is preferred.
Malaise. A vague, generalized, ill feeling.
Material Safety Data Sheet. See MSDS.

Maximum Safe Storage Temperature (M SST).
See SADT (Self-Accelerating Decomposition
Temperature).

Melting Point. The temperature above which a
solid changes to a liquid upon heating.

Mercaptans. A group of organic compounds
resembling alcohols, but with sulfur replacing the
oxygen of the hydroxyl group. For example,
ethanethiol [C,HsSH].
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M etabolism. The process of change some
chemicals go through after absorption by the body.

Metastasis. The transmission of a disease from
one part of the body to another.

Meter (m). The basic metric measure of length;
equivalent to 39.371 in.

M ethemoglobinemia. The presence of
methemoglobin in the bloodstream caused by the
reaction of materials with the hemoglobin in red
blood cells that reduces their oxygen-carrying
capacity. Methemoglobin is a soluble, brown,
crystalline blood pigment that differs from
hemoglobin in that it contains the iron (III) ion
instead of iron (II) and is unable to combine
reversibly with molecular oxygen.

mg. Milligram (1/1000, 10 ~, of a gram).

mg/kg. Milligram per kilogram. Dosage used in
toxicology testing to indicate a dose administered
per kg of body weight.

mg/m?>. Milligram per cubic meter of air.
mg/m’ = ppm x MW/24.45 at 25 °C.

Microgram (ug). One-millionth (10°°) of a gram.

Micrometer (um). One-millionth (10®) of a
meter; often referred to as a micron.

Micron (u). See micrometer.
Millimeter (mm). 1/1000 (10 ) of a meter.
min. Minute.

Mine Safety and Health Administration.
See MSHA.

Miscible. When two liquids or two gases are
completely soluble in each other in all proportions.
While gases mix with one another in all
proportions, the miscibility of liquids depends on
their chemical natures.

Mist. Suspended liquid droplets in the air
generated by condensation from the gaseous to the
liquid state or by mechanically breaking up a
liquid by splashing or atomizing.

MITI. Japanese Ministry of International Trade
and Industry.

Mixture. A heterogeneous association of materials
that cannot be represented by a chemical formula
and that does not undergo chemical change due to
interaction among the mixed materials. The
constituent materials may or may not be uniformly
dispersed and can usually be separated by
mechanical means (as opposed to a chemical
reaction). Uniform liquid mixtures are called
solutions. "If a hazardous chemical is present in
the mixture m, reportable quantities (i.e., 0.1% for
carcinogens and 1.0% for other health hazards), it
must be reported unless the mixture has been
tested as a Whole" (OSHA CPL 23-02.38A).

ml. Milliliter. One thousandth of a liter. A metric
unit of capacity, for all practical purposes equal to
1 cubic centimeter. One cubic inch is about 16 ml.

ML D. Mild irritation effects.

mm Hg. A measure of pressure in millimeters of a
mercury column above a reservoir, or difference of
level in a U-tube. See atm.

M OD. Moderate irritation effects.

Mole or mol. The quantity of a chemical
substance that has a mass in grams numerically
equal to the formula mass. For example, table salt
(NaCl) has a formula mass of 58.5 (Na, 23, and Cl,
35.5). Thus, one mole of NaCl is 58.5 g.

Molecular Weight. See Formula Mass.

Molecule. Smallest representative particle of a
covalently bonded chemical compound.

mppcf. Millions of particles per cubic foot of air,
based on impinger samples counted by light-field
techniques (OSHA).

MSDS. Material safety data sheet. A fact sheet
summarizing information about material
identification; hazardous ingredients; health,
physical, and fire hazards; first aid; chemical
reactivities and incompatibilities; spill, I leak, and
disposal procedures; and protective measures
required for safe handling and storage. OSHA has
established
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guidelines for descriptive data that should be
concisely provided on a data sheet to serve as the
basis for written hazard communication programs.
The thrust of the law is to have those who make,
distribute, and use hazardous materials responsible
for effective communication. See Hazard
Communication Rule, 29 CFR, Part 1910.1200, as
amended, Sec. g. See also Schedule 1, Sec. 12, of
the Canadian Hazardous Products Act. The CMA
has recently drawn up a set of guidelines for
developing a consistent MSDS format. This
standard format has been accepted by ANSI.

MSHA. Mine Safety and Health Administration. A
Federal agency within the U.S. Dept. of Labor that
devises and promulgates mandatory safety and
health rules for mines.

MSST (Maximum Safe Storage Temperature).
See SADT (Self-Accelerating Decomposition
Temperature).

Mucous M embrane. The mucous-secreting
membrane lining the hollow organs of the body,
i.e., nose, mouth, stomach, intestine, bronchial
tubes, and urinary tract.

Mutagen. A material that induces genetic changes
(mutations) in the DNA of chromosomes.
Chromosomes are the "blueprints" of life within
individual cells. Mutagens may affect future
generations if sperm or egg cells are affected.

MW. See Molecular Weight.

N (Newton). The metric unit of force,
approximately equal to the weight ofa 102.5 g
mass.

N-. Normal. A chemical name prefix signifying a
straight-chain structure; i.e., no branches.

NA, ND. Not applicable, not available; not
determined.

NA Number. See DOT Identification Numbers.

Nar cosis. Sleepiness or a state of unconsciousness
caused by a chemical.

National Fire Protection Association. See NFPA.
National Toxicology Program. See NTP.

Nausea. A tendency to vomit; a feeling of sickness
in the stomach.

NCI. National Cancer Institute. A part of the
National Institutes of Health that studies cancer.

Necrosis. Localized death of tissue.

Neoplasm. A new or abnormal tissue growth that
is uncontrollable and progressive.

Nephrotoxic. Poisonous to the kidney.

Nephrotoxins. Substances poisonous to the
kidneys

Neuritis. Inflammation of the nerves.

Neurotoxins. Substances poisonous to the nervous
system.

Neutralize. To render less chemically reactive; to
change the pH to about 7 (neutral) by adding acid
to a basic compound or base to an acidic
compound.

NFPA. National Fire Protection Association. An
international voluntary membership organization
formed to promote and improve fire protection and
prevention and establish safeguards against loss of
life and property by fire. Best known for the
National Fire Codes, 16 volumes of standards,
recommended practices, and manuals developed
(and periodically updated) by NFPA committees.
NFPA 704M publication is the code for showing
hazards of materials using the familiar diamond-
shaped label with appropriate numbers or symbols
(NFPA hazard rating). See Fire Diamond.
(Batterymarch Park, Quincy, MA 02269; [800]
344-3555, [617] 770-3000.)

NFPA Hazard Rating. See Fire Diamond.
ng. Nanogram. One billionth, 10 *, of a grain.

NIOSH. National Institute of Occupational Safety
and Health. The agency of the Public Health
Service that tests and certifies respiratory and
air-sampling devices. It recommends exposure
limits to OSHA for substances, investigates
incidents, and researches occupational safety.
(NIOSH, 4676 Columbia Parkway, Cincinnati, OH
45226; [513] 533-8328.)
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NL M. National Library of Medicine. A
government library in Bethesda, Maryland,
containing medical documents.

NOC. Not otherwise classified.
NOEL. No observable effect level.

Nonflammable. Incapable of easy ignition. Does
not bum, or bums very slowly. Also, a DOT hazard
class for any compressed gas other than a
flammable one.

NOR. Not otherwise regulated.
NOS. Not otherwise specified.

NOy. A general formula for oxides of nitrogen
(NO, NO,). They react with moisture in the
respiratory tract to produce acids that corrode and
irritate tissue, causing congestion and pulmonary
edema. Symptoms of acute exposure can develop
over 6 to 24 hr. Chronic exposure to low levels can
cause irritation, cough, headache, and tooth
corrosion. Exposure to 5 to 50 ppm of NO, can
cause slowly evolving pulmonary edema.
Commonly produced by combustion processes,
including motor vehicle engines.

NPCA. National Paint and Coatings Association.
The trade association of manufacturers that
developed the HMIS labeling system. (1500 Rhode
Island Avenue, NW, Washington, DC 20005;

[202] 462-6272.) See HMIS.

NRC. National Response Center. A notification
center that must be called if a RQ (reportable
quantity) is released, or an oil or chemical spill or
other environmental accident occurs.
(1-800-424-8802).

NTP. National Toxicology Program. Federal
activity overseen by the Department of Health and
Human Services with resources from the National
Institutes of Health, the Food and Drug
Administration, and the Centers for Disease
Control. Its goals are to develop tests useful for
public health regulations of toxic chemicals, to
develop toxicological profiles of materials, to
foster testing of materials, and to communicate the
results for use by others. (NTP Information Office,
MD B2-04, Box 12233, Research Triangle Park,
NC 27709.)

Nuisance Particulates. Dusts that do not produce
significant organic disease or toxic effect from

"reasonable" concentrations and exposures.
Otherwise known as "Particulates not otherwise
classified" (PNOC). The 1992-93 ACGIH TLV is
10 mg/m’. The value is for total dust containing no
asbestos and <1% crystalline silica.

Nystagmus. Rapid, rhythmic, involuntary
horizontal movements of the eyes.

Occupational Exposure. See Action Level.

Occupational Safety and Health Act. See OSH
Act.

Occupational Safety and Health
Administration. See OSHA.

Odor Threshold. The lowest concentration
detectable by odor; note that published values vary
greatly, as does an individual's ability to detect
chemical odors; air monitoring is a much more
reliable way to detect chemical hazards for many
substances.

OEL. Occupational Exposure Limit. See Exposure
Limits.

Oliguria. Scanty or low volume of urine.
Opaque. Impervious to light rays.

Open Transfer. Any transfer that at any time
involves contact of a moving fluid with
atmosphere, air, or oxygen. Open transfer of
flammable liquids, especially Class IA liquids, is
dangerous due to the release of flammable vapors
into the work area. Since there is a risk of fire or
explosion if an ignition source is present, do these
transfers only in a hood.

Oral. An exposure route “through the mouth.”

Organic Materials. Compounds composed of
carbon, hydrogen, and other elements with chain
or ring structures. Almost all chemical constituents
of living matter are of this type, but many
compounds of this type are manufactured and do
not occur naturally.

Organic Peroxide. A compound containing the
bivalent — O — O — structure and which is a
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structural derivative of hydrogen peroxide (H,0O,)
where one or both hydrogen atoms are replaced by
an organic radical. These compounds tend to be
reactive and unstable.

ORM. Other regulated material. DOT hazard
classification of a particular hazardous material to
label it in transport. ORM-D: materials such as
consumer commodities that present limited hazards
during transportation due to their form, quantity,
and packaging.

OSHA. The Occupational Safety and Health
Administration. Part of the U.S. Dept of Labor.
The regulatory and enforcement agency for safety
and health in most U.S. industrial sectors.
(Documents are available from the OSHA
Technical Data Center Docket Office, Rm N-3670,
200 Constitution Ave, NW, Washington, DC
202105 [2021 219-7500.)

OSH Act. The Occupational Safety and Health
Act of 1970. Effective April 28, 1971. Public Law
91-596. Found at 29 CFR 19 10, 1915, 1918, 1926.
OSHA jurisdiction. The regulatory vehicle to
ensure the safety and health of workers in firms
larger than 10 employees. Its goal is to set
standards of safety that prevent injury and illness
among the workers. Regulating employee exposure
and informing employees of the dangers of
materials are key factors. This act established the
Hazard Communication Rule (29 CFR 1910.1200).
See Hazard Communication Rule for details.

OSHA Flammable/Combustible Liquid
Classification. (29 CFR 1910.106).
Flammable/combustible liquid is a standard
classification used to identify the risks of fire or
explosion associated with a liquid. Flammable, or
Class 1, liquids (flash point below 38 °C [100 °F])
are divided into: Class IA -- flash point below 22.8
°C (73 °F), boiling point below 38 °C (100 °F);
Class IB -- flash point below 22.8 °C (73 °F),
boiling point at or above 38 °C (100 °F); and Class
IC -- flash point at or above 22.8 °C (73 °F),
boiling point below 38 °C (100 °F). Combustible
liquids (flash point at or above 38 °C [100 °F]) are
divided into two classes: Class II, flash point at or
above 38 °C (100 °F) and below 60 °C (140 °F),
except any mixture having components with flash
points of 93.3 °C (200 °F) or higher, the volume of
which makes up 99% or more of the mixture's total

volume; and Class III, flash point at or above 140
°F (60 °C. Class III liquids are divided into two
subclasses: Class IIIA, flash point at or above 60
°C (140 °F) and below 93.3 °C (200 °F), except any
mixture having components with flash points of
93.3 °C (200 °F) or higher, the volume of which
makes up 99% or more of the mixture's total
volume; and Class IIIB, flash point at or above
93.3 °C (200 °F).

Oxidation. A reaction in which a substance
combines with oxygen or another oxidizer.

Oxide Pox. Dermatitis caused by contact with
metal oxides under poor personal hygienic
conditions.

Oxidizer. The DOT defines an oxidizer or
oxidizing material as a substance that yields
oxygen readily to cause or enhance the combustion
(oxidation) of other materials. Many oxidizers,
such as chlorate (C103), permanganate (MnQOy,),
and nitrate (NO;) compounds contain large
amounts of oxygen (O). Others, such as chlorine,
do not.

Oxidizing Agent. A chemical or substance that
brings about an oxidation reaction. The agent may;
1) provide the oxygen to the substance being
oxidized (in which case the agent has to be oxygen
or contain oxygen), or 2) receive electrons being
transferred from the substance undergoing
oxidation. (Chlorine is a good oxidizing agent for
electron-transfer purposes, even though it contains
no oxygen.) See Reducing Agent.

PAH. See Polycyclic Aromatic Hydrocarbons.
Palpitation. Irregular, rapid heartbeat.

Paresthesias. Altered sensations of the skin, often
numbness and tingling, or "pins and needles"
sensation.

Particulates. Solid or liquid particles suspended in
air; aerosol.

Partition Coefficient. See Coefficient of
Water/Oil Distribution.
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PCB. Polychlorinated biphenyl. A family of
compounds used as a heat-transfer medium. PCBs
accumulate in tissue, are environmentally
hazardous, and are believed harmful to human
health. Their handling is regulated by law (40 CFR
Part 761).

PEL. Permissible exposure limit. Established by
OSHA. This may be expressed as a time-weighted
average (TWA) limit, a short-term exposure limit
(STEL), or as a ceiling exposure limit. A ceiling
limit must never be exceeded instantaneously even
if the TWA exposure limit is not violated. OSHA
PELs have the force of law. Note that ACGIH
TLVs and NIOSH RELs are recommended
exposure limits that OSHA may or may not enact
into law.

Pensky-Martens Closed Cup or Closed Tester.
See PMCC.

Percent Volatile. Percent volatile by volume. The
percentage of a liquid or solid (by volume) that
evaporates at an ambient temperature of 70 °F (20
°C) unless another temperature is stated. E.g.,
gasoline and paint thinner (mineral spirits) are
100% volatile; their individual evaporation rates
vary, but over a period of time each evaporates
completely. This physical characteristic reflects
the potential for releasing harmful vapor into the
air.

Per cutaneous. Through the skin; often referring to
absorption of a chemical.

Peripheral Nervous System (PNS).

Nerves outside of the brain and spinal cord,
including motor nerves to control the function of
muscles, sensory nerves to carry sensations to the
brain, and autonomic nerves to control a variety of
organ functions.

Peripheral Neuropathy. An abnormal or
degenerative state involving the nerves of the
extremities (hands, feet, arms, legs).

Permissible Exposure Limit. See PEL.

Personal Hygiene. Precautionary measures taken
to maintain good health when exposed to
potentially harmful materials. This includes
keeping hands, and other parts of the body, work
clothing, and equipment free of a material's
residue, as well as not eating, drinking, applying

makeup, or using toilet facilities where a material
is in use.

Personal Protective Equipment. See PPE.

pH. Hydrogen ion exponent, a measure of
hydrogen ion concentration of a solution. A scale
(0 to 14) representing an aqueous solution's acidity
or alkalinity. Low pH values indicate acidity and
high values, alkalinity. The scale's mid-point, 7, is
neutral. Some substances in aqueous solution
ionize to various extents giving different
concentrations of H and OH ions. Strong acids
have excess H ions and a pH of 1 to 3 (HCI, pH =
1). Strong bases have excess OH ions and a pH of
11 to 13 (NaOH, pH = 12).

Phlegm. Thick mucous from respiratory passage.
Photophaobia. Intolerance to light.

Physical Hazard. A substance for which there is
valid evidence that it is a combustible liquid,
compressed gas, explosive, flammable, organic
peroxide, oxidizer, pyrophoric, unstable (reactive),
or water reactive. In the general safety sense, a
hazard of physical origin, such as a fall, heat bum,
etc, and not a chemical or infective disease hazard.

Physical State. Condition of a material; i.e., solid,
liquid, or gas, at room temperature.

PIN. Product identification number. A four-digit
number, prefaced by UN or NA, used in Canada
under the Transportation of Dangerous Goods
Regulation for use by emergency personnel to
identify a material in the event of an accident. See
DOT identification number, the same numbering
system used in the U.S.

PM CC. Pensky-Martens closed cup. One of
several types of apparatus for determining flash
points. The Pensky-Martens closed tester (ASTM
D93-79) is used for liquids that: have a viscosity of
45 SUS (Saybolt universal seconds) or more at 38
°C (100 °F), have flash points of 93.6 °C (200 °F)
or higher, contain suspended solids, or form
surface films.
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Pneumoconiosis. A respiratory tract and lung
condition caused by inhalation and retention of
irritant mineral or metallic particles. An X-ray can
detect changes, which include fibrosis,
emphysema.

Pneumonia. Inflammatory lung disease caused by
microorganisms, virus, and chemical or physical
irritants.

PNOC. An ACGIH term for “particulates not
otherwise classified.” See Nuisance Particulates.

PNOR. An OSHA term for “particulates not
otherwise regulated.” (TWA: 15 mg/m’, total dust;
5 mg/m’, respirable fraction).

Poison Control Center. Provides medical
information on a 24-hr basis for accidents
involving ingestion of potentially poisonous
materials. Call your area's largest hospital to find
the one nearest you.

Poisonous M aterial. A material, other than a gas,
which is known (on the basis of animal tests) to be
so toxic to humans or causes such extreme
irritation as to afford a hazard to health during
transportation.

Polycyclic Aromatic Hydrocarbons (PAH). A
family of chemical compounds containing only
carbon and hydrogen, in which molecules consist
of three or more carbon ring structures fused so
that some carbon atoms are common to two or
three rings. A large number of this chemical
family's members are carcinogens, or are converted
to carcinogens when metabolized by animals or
humans. PAHs are formed during incomplete
combustion of hydrocarbons. They are common in
smoke, such as that of vehicle exhaust or tobacco,
and are also important industrial contaminants in
coal gas or coke manufacture and other processes
involving heating of coal tar and pitch.

Polymerization. A chemical reaction in which one
or more small molecules combine to form larger
molecules. Hazardous polymerization takes place
at a rate that releases large amounts of energy that
can cause fires or explosions or burst containers.
Materials that can polymerize usually contain
inhibitors that can delay reactions.

Pour Point. The temperature at which a liquid
either congeals or ceases to flow.

POy. A general term for the several oxides of
phosphorus.

ppb. Parts per billion.

PPE. Personal protective equipment. Devices or
clothing worn to help isolate a worker from direct
exposure to hazardous materials. Examples include
gloves, respirators, safety glasses, or ear plugs.

ppm. Parts per million. “Parts of vapor or gas per
million parts of air by volume at 25 °C and 1 atm
pressure" (ACGIH). At 25 °C, ppm = (mg/m’ x
24.45) divided by molecular weight.

ppt. Parts per trillion.
Precordial. In front of the heart, stomach.
Product Identification Number. See PIN.

Prostration. A state of total mental or physical
exhaustion.

Protective Laboratory Practices & Equipment.
As defined by OSHA 29CFR 1910.1450 Lab
Standard, those laboratory procedures, practices,
and equipment that laboratory health and safety
experts accept as effective, or that the employer
can show are effective, in minimizing the potential
for employee exposure to hazardous chemicals.

Proteinuria. Presence of protein in the urine.
psia. Pounds per square inch absolute.

psig. Pounds per square inch gauge (i.e., above
atmospheric pressure).

Psychotropic, PSY. Acting on the mind.
Pulmonary Edema. Fluid in the lungs.

Purge. To clean, clear, or empty of material; a
bleed of air or inert gas into a vessel to remove or
exclude contaminants.

Pyrolysis. Chemical decomposition or breaking
apart of molecules produced by heating.
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Pyrophoric. Describes materials that ignite
spontaneously in air below 54 'C (130 'F).

RCRA. Resource Conservation and Recovery Act,
PL 94-580. Found at 40 CFR 240-27 1. EPA has
jurisdiction. Enacted November 21, 1976, and
amended since. RCRA's major emphasis is the
control of hazardous waste disposal. It controls all
solid-waste disposal and encourages recycling and
alternative energy sources.

RCRA Hazardous Waste. A material designated
by RCRA as a hazardous waste and assigned a

number to be used in record keeping and reporting
compliance (e.g., D003, FO01, U169).

Reactive Flammable Material. A material which
is a fire hazard because it reacts readily with air or
water. Included are materials which:

1) spontaneously ignite in air or water;

2) react vigorously with air; and

3) give off flammable gas on reaction with water.
Keep these materials dry and away from oxidizers.
They are often stored in an all-nitrogen or argon
environment

Reactive Material. A chemical substance or
mixture that vigorously polymerizes, decomposes,
condenses, or becomes self-reactive due to shock,
pressure, or temperature. Includes materials or
mixtures within any of these categories: 1)
explosive material - a substance or mixture that
causes sudden, almost instantaneous release of
pressure, gas, and heat when subjected to sudden
adverse conditions; 2) organic peroxide - an
organic compound that contains the bivalent -O-O-
structure, which can be considered a structural
derivative of hydrogen peroxide, in which one or
both of the hydrogen atoms has been replaced by
an organic radical; 3) pressure-generating
material - a substance or mixture that
spontaneously polymerizes with an increase in
pressure unless protected by the addition of an
inhibitor or by refrigeration or other thermal
control; decomposes to release gas in its container,
or comprises the contents of a self-pressurized
container; 4) water -reactive material —a
substance or mixture that reacts with water
releasing heat or flammable, toxic gas.

Reactivity. A substance's tendency to undergo
chemical reaction either by itself or with other
materials with the release of energy. Undesirable
effects such as pressure buildup; temperature
increase; or formation of noxious, toxic, or
corrosive by-products may occur because of the
substance's reactivity to heating, burning, direct
contact with other materials, or other conditions in
use or in storage. A solid waste that exhibits a
"characteristic of reactivity," as defined by RCRA,
may be regulated (by the EPA) as a hazardous
waste and assigned the number D003.

Reagent. Substance used in a chemical reaction to
aid in qualitative or quantitative analysis of
another substance.

Recommended Exposure Limit. See REL.

Reducing Agent In a reduction reaction (which
always occur-, simultaneously with an oxidation
reaction), the reducing agent is the chemical or
substance that 1) combines with oxygen or 2) loses
electrons to the reaction. See Oxidation; Oxidizing
Agent.

REL. The NIOSH REL (Recommended Exposure
Limit) is the highest allowable airborne
concentration that is not expected to injure a
worker. It may be expressed as a ceiling limit or as
a time-weighted average (TWA), usually for 10-hr
work shifts.

Reportable Quantity. See RQ.

Reproductive Health Hazar d/Toxin. Any agent
with a harmful effect on the adult male or female
reproductive systems or on the developing fetus or
child. Such hazards affect people in many ways,
including loss of sexual drive, impotence,
infertility, sterility, mutagenic effects on germ
cells, teratogenic effects on the fetus, and
transplacental carcinogenesis.

Resour ce Conservation and Recovery Act.
See RCRA.

Respirator. A variety of devices that limit
inhalation of toxic materials. They range from
disposable dust masks to self-contained

GENIUM PUBLISHING 5-103



breathing apparatus (SCBA). All have specific
uses and limitations. Their use is covered by
OSHA, 29 CFR 1910.134. See SCBA, Chemical
Cartridge Respirator.

Respiratory System. The breathing system,
including the lungs and air passages (trachea or
windpipe, larynx, mouth, and nose).

Route of Entry or Route of Exposure. The way a
chemical enters the body; inhalation, skin contact,
eye contact, and ingestion.

RQ. Reportable Quantity. The amount of a
material that, when spilled, must be reported to the
DOT (Section 311 of the Clean Water Act).

RTECS. Registry of Toxic Effects of Chemical
Substances, published by NIOSH. Presents basic
toxicity data on thousands of materials. Its
objective is to identify all known toxic substances
and to reference the original studies.

SADT, Self-Accelerating Decomposition
Temperature. A test that determines an organic
peroxide's minimum unsafe storage temperature.
This test describes an organic peroxide's tendency
to decompose as it warms. Since organic peroxides
are oxygen-containing organic compounds, they
are both a fuel and an oxidizer. Decomposition can
be violent. A related term is MSST, the Maximum
Safe Storage Temperature.

Saint Andrew's Cross. X. Used in packaging for
transport; means harmful stow away from
foodstuffs. (IMO, Material Class 6. 1, Group III).

SARA. Superfund Amendments and
Reauthorization Act. Signed into law October 17,
1986. Title IIT of SARA is known as the
Emergency Planning and Community Right-to-
Know Act of 1986. A revision and extension of
CERCLA, SARA is intended to encourage and
support local and state emergency planning efforts.
It provides citizens and local governments with
information about potential chemical hazards in
their communities. SARA calls for facilities that
store hazardous materials to provide officials and
citizens with data on the types (flammables,
corrosives, etc.); amounts on hand (daily, yearly);
and their specific locations. Facilities are to
prepare and submit inventory lists, MSDSs, and
tier 1 and 2 inventory forms. The 1987 disaster in
Bhopal, India, added impetus to this law's passage.

SCBA. See Self-Contained Breathing Apparatus.
SCC. See SETA, SETAFLASH Closed Tester.

Sclera. The tough, white, fibrous covering of the
eyeball.

Select Carcinogen. See Carcinogen.

Self-Accelerating Decomposition Temper ature.
See SADT.

Self-Contained Breathing Apparatus (SCBA). A
respirator which contains its own air supply that
the user carries, usually in a tank on his or her
back (very similar to scuba gear).

Sensitization. A state of immune-response
reaction in which exposure to a material elicits an
immune or allergic response.

Sensitizer. A material that on first exposure causes
little or no reaction in humans or test animals, but
upon repeated exposure may cause a marked
response not necessarily limited to the contact site.
Skin sensitization is the most common form.
Respiratory sensitization to a few chemicals also
occurs.

SETA, SETAFLASH Closed Tester.
Apparatus used to measure flash points in liquids
in the 0 °C to 110 °C (32 °F to 230 °F) range
(ASTM D 3278-82).

Sider osis. Pneumoconiosis caused by inhalation of
iron particles. Also, tissue pigmentation caused by
contact with iron.

Silicosis. A condition of massive fibrosis of the
lungs causing shortness of breath because of
prolonged inhalation of silica dusts.

Skin. A notation to exposure limits (TLVs)
indicating possible significant contribution to
overall exposure to a material by way of
absorption through the skin, mucous membranes,
and eyes by direct or airborne contact.
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Slurry. A pourable mixture of solid and liquid.

Smoke. Dry particles and droplets (usually carbon
or soot) generated by incomplete combustion of an
organic material combined with and suspended in
gases from combustion.

Solubility in Water. A term expressing the
percentage of a material (by weight) that dissolves
in water at ambient temperature. Solubility
information is useful in determining cleanup
methods for spills and fire-extinguishing methods
for a material. Solubility may be expressed as
negligible, less than 0. 1%; dlight, 0. 1 to 1.0%;
moderate, 1 to 10%; appreciable, more than 10%;
complete, soluble in all proportions. Alternatively,
and more usually, it may be expressed as a
percentage by weight in a solution, as grams of
solute per liter of solution, or as grams of solute
dissolved in 100 g of water.

Solution, Soln. A uniformly dispersed
single-phase mixture of a solvent (water or other
fluid) and a dissolved substance, called the solute.

Solvent. A material that can dissolve other
materials to form a uniform single-phase mixture.
Water is the most common solvent.

Soot. Fine particles, usually black, formed by
combustion (complete or incomplete) and
consisting chiefly of carbon. Soot gives smoke its
color.

SO. Oxides of sulfur where x equals the number
of oxygen atoms.

Spasm. An involuntary, convulsive muscular
contraction.

SPCC. Spill Prevention, Control, and
Counter-measure plan.

Specific Gravity. The ratio of the density of a
substance to the density of a reference substance,
at a specified temperature. Specific gravity is a
dimensionless number. Water (density 1 kg/l, or 1
g/mL, or 1 g/em’ at 4 °C) is the reference for solids
and liquids, while air (density 1.29 g/l at 0 °C and
760 mm Hg pressure) is the reference for gases. If
a volume of a material weighs 8 g, and an equal
volume of water weighs 10 g, the material has a
specific gravity of 0.8 (8 + 10 = 0.8). Insoluble
materials with specific gravity greater than 1.0 will
sink (or go to the bottom) in water. Specific

gravity is an important fire suppression and spill
cleanup consideration since most (but not all)
flammable liquids have a specific gravity less than
1.0 and, if insoluble, float on water.

Spontaneously Combustible Material. A
material which undergoes self-heating to the point
of ignition without requiring heat from another
source.

Stability. The ability of a material to remain
unchanged. For MSDS purposes a material is
stable if it remains in the same form under
expected and reasonable conditions of storage or
use. Conditions such as temperatures above 66 °C
(150 °F) or shock from being dropped that may
cause instability (dangerous change) are stated on
the MSDS. See Unstable.

STEL. Short-term exposure limit; ACGIH
terminology. See TLV-STEL.

Stomatitis. Inflammation of the mucous
membrane of the mouth.

Stupor. Partial or near complete unconsciousness.
Subcutaneous. Beneath the skin.

Sublime. To change from the solid to the vapor
phase without passing through the liquid phase.
Dry ice exhibits sublimation.

Subpart Z. See Z List.

Superfund Amendments and Reauthorization
Act. See SARA, CERCLA.

SUS. Saybolt Universal Seconds. A unit measure
of viscosity determined by the number of seconds
required for an oil heated to 54 °C

(130 °F) (lighter oils) and 99 °C (210 °F) (heavier
oils) to flow through a standard orifice and fill a
60-ml flask.

Synergism. A combined action of two or more
toxic substances to give an effect greater than the
sum of their activity when each toxic substance is
alone. For example, both smoking and exposure to
asbestos can
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cause lung cancer; however, if a smoker is also
exposed to asbestos, the danger of lung cancer is
far greater than just adding together the separate
risks from the two exposures.

Synonyms. Alternative names by which a material
may be known.

Systemic Toxicity. Adverse effects induced by a
substance which affects the body in a general
manner rather than locally. For example, a
substance absorbed through the skin of the hands
may result in kidney damage.

Tachycardia. Excessively rapid heartbeat, usually
with a pulse rate above 100 beats per minute.

Tachypnea. Increased rate of respiration.
Tag Closed Cup. See TCC or TCT.
Tag Open Cup. See TOC.

Tag Open Tester. Open-tank tester for liquids
with low flash points. See TCC or TCT.

Target Organ Effects. Chemically caused effects
from exposure to a material on specific listed
organs and systems, i.e. liver, kidneys, nervous
system, lungs, skin, and eyes.

TCC or TCT. Tag (Tagliabue) closed cup or Tag
closed tester. One of several types of apparatus for
determining flash points. The Tag closed tester,
per ASTM D56-79, is intended for testing liquids
with a viscosity of less than 45 SUS at 38 °C (100
°F) and a flash point below 93.4 °C (200 °F).
Liquids should not have suspended solids or form
surface films.

TC\, Toxic concentration low. The lowest
concentration of a substance in air to which
humans or animals have been exposed for any
given period of time that has produced any toxic
effect in humans or produced a tumorigenic or
reproductive effect in animals or humans.

TD,,. The lowest dose of a substance introduced
by any route other than inhalation over any given
period of time and reported to produce any toxic
effect in humans or to produce tumorigenic or
reproductive effects in animals or humans.

Temp. Temperature.

Teratogen. An agent or material causing physical
defects in a developing embryo or fetus.

Threshold Limit Value. See TLV.

Threshold Planning Quantity (TPQ). Per 40
CFR 302. The amount of material at a facility that
requires emergency planning and notification per
CERCLA.

Time-Weighted Average. See TLV.
Tinnitus. A ringing sound in the ears.

TLm. Median tolerance limit. Designates a toxic
material's concentration at which 50% of the test
organisms, usually aquatic, survive. For example, a
conservation authority may limit pollution to TLg,
(at which 90% survival is required), to protect fish.

TLV. Threshold limit value. A term ACGIH uses
to express the maximum airborne concentration of
a material to which most workers can be exposed
during a normal daily and weekly work schedule
without adverse effects. "Workers" means healthy
individuals; "healthy" is defined as a 150 1b. male,
age 25 to 44. The young, old, ill, or naturally
susceptible have lower tolerances and need to take
additional precautions. ACGIH expresses TLVs in
three ways: TLV-TWA, allowable time-weighted
average concentration for a normal 8-hour
workday or 40-hour week; TLV-STEL, short-term
exposure limit or maximum concentration for a
continuous exposure period of 15 minutes (with a
maximum of four such periods per day, with at
least 60 minutes between exposure periods, and
provided that the daily TLV-TWA is not
exceeded); and Ceiling (C), concentration not to
exceed at any time.

TLV-Ceiling Limit. TLV-C. The ceiling exposure
limit or concentration not to exceed at any time,
even for very brief times. The ACGIH publishes a
book annually that explains and lists TLVs called:
Threshold Limit Values for Chemical Substances
and Physical Agents and Biological Exposure
Indices. Copies are available from ACGIH (q.v.).
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TLV-SKin. See Skin.
TOC. Tag open-cup test method.

torr. A unit of pressure, equal to 1 mm Hg. See
atm (atmosphere).

Toxic. Poisonous; having properties of causing
adverse health effects when the body is exposed.
Having;

1) an LDs, of 50 to 500 mg/kg when administered
orally to albino rats weighing 200 to 300 g
each;

2) an LDs, 0of 200 to 1000 mg/kg when
administered by continuous contact for 24 hr
to the bare skin of albino rabbits weighing 2 to
3 kg each; or

3) an LCsy 0f 200 to 2000 ppm (gas or vapor) or 2
to 20 mg/I (mist, fume, or dust) when
administered by continuous inhalation for 1
hour to albino rats weighing 200 to 300 g each.
See Acute Toxicity.

Toxicology. The study of the nature, effects, and
detection of poisons in living organisms. Also,
substances that are otherwise harmless but prove
toxic under particular conditions. The basic
assumption of toxicology is that there is a
relationship among the dose (amount), the
concentration at the affected site, and the resulting
effects.

Toxic Substance. Any chemical or material that 1)
has evidence of an acute or chronic health hazard
and 2) is listed in the NIOSH Registry of Toxic
Effects of Chemical Substances (RTECS), provided
that the substance causes harm at any dose level;
causes cancer or reproductive effects in animals at
any dose level; has a median lethal dose (LDs,) of
less than 500 mg/kg of body weight when
administered orally to rats; has a median LDs, of
less than 1000 mg/kg of body weight when
administered by continuous contact to the bare
skin of albino rabbits; or has a median lethal
concentration (LCs) in air of less than 2000 ppm
by volume of gas or vapor, or less than 20 mg/L of
mist, fume, or dust when administered to albino
rats.

Toxic Substances Control Act. See TSCA.
TPQ. See Threshold Planning Quantity.

Tradename. A name, usually not the chemical
name, given to a product by the manufacturer or
supplier and usually protected as a Registered
Trademark. The same or similar products can be
marketed under different tradenames by different
companies.

Trade Secret. Confidential information (formula,
process, device, etc.) that gives the owner an
advantage over competitors. Manufacturers may
choose to withhold proprietary data from an
MSDS. Typically these would be ingredients of a
formulated product. OSHA permits this provided
1) the trade secret claim can be substantiated; 2)
the MSDS indicates that data is being withheld,
and 3) the properties and health effects are
included. State laws vary on this practice; some
states require a trade secret registration number to
be assigned to a material. There are procedures to
obtain necessary trade secret information in
emergency situations.

TSCA. Toxic Substances Control Act. Public Law
PL 94-469. Found in 40 CFR 700-799. EPA has
jurisdiction. Effective January 1, 1977. Controls
the exposure to and use of raw industrial chemicals
not subject to other laws. Chemicals are to be
evaluated prior to use and can be controlled based
on risk. The act provides for a listing of all
chemicals that are to be evaluated prior to
manufacture or use in the U.S. (EPA, Industry
Assistance Office,

[202] 554-1404.)

Tumor. A growth of tissue without physiological
function. May be benign (noninvasive) or
cancerous. See Cancer, Neoplasm.

TWA. Time-weighted average. See TLV-TWA.

UEL. See Upper Explosive Limit, Upper
Flammable Limit.
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UFL. See Upper Flammable Limit, Upper
Explosive Limit.

Ulcer. Loss or death of tissue resulting in an open
sore on the skin or on a surface of an internal
organ, such as the stomach.

UN Number. See DOT Identification Numbers;
PIN.

Unstable. Tending toward decomposition or other
unwanted chemical change during normal handling
or storage. An unstable chemical in its pure state,
or as commonly produced or transported,
polymerizes vigorously, decomposes, condenses,
or becomes self-reactive under conditions of
shock, pressure, or temperature. See Stability,
Reactive Material.

Upper Explosive Limit, Upper Flammable
Limit. UEL, UFL. The highest concentration of a
material in air that produces an explosion or fire or
that ignites when it contacts an ignition source
(high heat, electric arc, spark, or flame). Any
concentration above the UEL in air is too rich to
be ignited. See Flammable Limits.

Urticaria. Hives caused by a systemic allergic
reaction.

UV. Ultraviolet (light).

Vapor. The gaseous state of a material normally
encountered as liquid or solid.

Vapor Density. The ratio of the formula mass
(FM) of the compound to the average formula
mass of the gases in air (29 grams per mole). This
formula mass ratio is correct for a pure gas at room
temperature. However, this ratio does not
accurately express the vapor density of a liquid
solvent. A liquid cannot liberate vapors more
concentrated than its saturated vapor
concentration. The saturated vapor concentration
of a liquid is the ratio of its vapor pressure at a
given temperature to the atmospheric pressure.
Using this ratio, the % of the compound in air and
the remaining % of air at saturation (for example,
19.7% hexane and 80.3% air) can be calculated.
The saturated vapor density is then determined by
multiplying the % of the compound in air by its
FM and the % of air by its FM; adding this
air/liquid vapor mixture at saturation; and dividing
the sum by 29 and multiplying by the density of

pure air (1.2 kg/m’, 0.075 Ibs/ft’). Saturated air/
liquid vapor mixtures may be heavier than air, but
not as heavy as formula mass ratios indicate.
Temperature differences and turbulence create
density differences between volumes of air and
often have a greater influence on the movement of
contaminated air than the actual saturated vapor
density of the chemical.

Vapor Pressure. The pressure a saturated vapor
exerts above its own liquid in a closed container.
Vapor pressures reported on MSDSs are usually
stated in millimeters of mercury (mm Hg) at 20 °C
(68 °F). The lower a substance's boiling point, the
higher its vapor pressure; and the higher the vapor
pressure, the greater the material's tendency to
evaporate into the atmosphere. Vapor pressures are
useful (with evaporation rates) in learning how
quickly a material becomes airborne within the
workplace and thus how quickly a worker is
exposed to it.

Vertigo. A feeling of revolving in space;
dizziness, giddiness.

Viscosity. Measurement of a fluid's thickness or
resistance to flow. Unit of measurement, usually
centipoise (cP), and temperature are included.

VOC. Volatile organic compounds. Used in
coatings and paint because they evaporate very
rapidly. Regulated by the EPA per the Clean Water
Act.

Volatility. Measure of a material's tendency to
vaporize or evaporate at ambient routine
conditions.

VP. See Vapor Pressure.

WHMIS. Workplace Hazardous Materials
Information System. A nationwide Canadian
system providing information to workers on
hazardous materials in the workplace. This is
accomplished through labels, MSDSs, and worker
education. It is similar to the United States' OSHA
Hazard Communication Standard.
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Water Reactive. Describes a material that reacts

with water to release a flammable gas or to present
a health hazard.

Wilson RISK Scale. An acute hazard rating scale
unique to Genium's MSDS Collection. This scale
was developed by a certified industrial hygienist
for compliance with the OSHA Labeling Standard
(29 CFR 1910. 1200). This numbering system (of
0-4) & four hazard categories -reactivity (R),
inhalation (1), skin contact (S), and kindling (K) -
represents a material's degree of hazard based on
documented values and/or the best judgments of
certified industrial hygienists. The higher numbers
indicate an increased hazard.

Working Alone. Performance of any work by an
individual out of audio or visual range of another
individual for more than a few minutes. No other
person is aware of the individual working alone,
the nature of the work being done, or the time
period the individual expects to work. A worker
alone in a lab should no undertake experiments
known to be hazardous. Always work under
conditions where the availability of emergency aid
is compatible with the nature and the degree of the
exposure.

Zinc Fume Fever. Caused by inhalation of zinc
oxide fume and characterized by flu-like
symptoms: metallic taste in mouth, coughing,
weakness, fatigue, muscular pain, and nausea,
followed by fever and chills. Symptoms occur 4 to
12 hr after exposure.

Z List. OSHA's Toxic and Hazardous Substances
Tables Z-1, Z-2, and Z-3 of air contaminants, (29
CFR 1910.1000). These tables record TWAs,
STELs, and ceiling concentrations for the
materials listed. Any material on these tables is
considered hazardous.
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EMERGENCY ACTION /RESPONSE PLANS

Purpose: To develop a plan to deal with emergencies in the workplace(such as
chemical spills, tornadoes, fires, etc.).

OSHA Standards:
29 CFR 1910.38 (Emergency Action Plan)
29 CFR 1910.120 (Emergency Response Plan)

Requirement: Plan required if facility/operations has potential for hazardous
material spill

Emergency Action Plan: Can only be used if you evacuate the facility AND
INDIVIDUALS DO NOT RE-ENTER, but wait for a outside contractor to respond
to incident

Plan Elements

If 10 or less employees, plan can be oral

Employees know contents of plan

Emergency escape procedures

Critical operations that can not be shut down

Employee accountability

Rescue and medical duties

Method of reporting emergencies

Plan should include responsibilities (i.e., who to brief fire department upon arrival),
maps of piping and drainage system, MSDSs, etc.

Training:

Designated employees trained to assist in evacuation
Fire hazards present in facility

Periodic practice evacuations
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EMERGENCY ACTION / RESPONSE PLANS
(Continued)

Emergency Response Plan: Company MUST have a formal response plan if
anyone re-enters the facility or if the company’s employees contain/clean-up the spill.

Written plan

Pre-emergency planning & coordination with outside parties
Personnel roles, lines of authority, combination

Safe distances/places of refuge

Site security

Evacuation routes

First aid

Emergency reporting

PPE/ equipment

Use of state/local resources

Training

First Responder Awareness Level (Notification only)

First Responder Operations Level (Defensive containment)

Hazardous Materials Technician/Specialist (Stops spills, clean-up, decontamination)
On Scene Incident Commander

Related OCOSH Cour ses

IHY 212: “Hazard Communication”

IHY 317: “Hazardous Waste - Awareness”
IHY 335: “Hazardous Waste - Operations”
IHY 318: “Hazardous Waste - Technician”
IHY 319: “Hazardous Waste - Refresher”
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HOW TO SET UP AN EMERGENCY ACTION PLAN
(Items to consider when developing a plan)

Employee input

Plan comprehensive enough to deal with all expected situations
MSDSs available on all material. Will they be available in an emergency?
Emergency escape procedures and routes assignments

Employee assembly area and accountability procedures

Sufficient employees trained to assist in evacuation

Handicapped employees considered. Who will assist them

Who will remain to shut down critical operations

Clear chain of command established

Who assigned to meet emergency response forces (fire department)
MSDSs available for fire department

Diagrams of Piping systems, Locations of chemical hazards, and Sewer drains
Emergency phone numbers valid and available

Procedures if phones are inoperative

Who needs to be notified

Company officials

Local officials

EPA/OSHA

Outside contractor to clean-up spill

Who is designated to speak to news media

Site security

Alarm systems

Employees trained

Evacuation plans regularly practiced

Rescue procedures

Note: All the above actions need to be considered if everyone just evacuates and
does not re-enter, contain or clean-up the spill. ANY response by company
employees in working with the spill requires an emergency response plan,
training, equipment, and so forth. Many companies have found that unless they
have over 100 employees, they do not have the resour ces (staffing or financial) to
deal with a spill themselves.
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Example Spill Response Guidelines

General Response Guidelines

For simple spills, emergency responders do not need to be notified. However, you should
contact the environmental health and safety office or other responsible person within your
facility. Most importantly, before cleaning up a simple spill, be sure that you can do so
safely. You must have the right personal protective equipment, including, at a minimum,
appropriate eye protection, protective gloves, and an elastomeric apron. Additional
protective equipment may be required for spills that present special hazards (such as
corrosive or reactive spills or spills that have a splash potential).

As a rule of thumb, if you feel you need a respirator, you should request outside
assistance because you do not have a simple spill.

THE FOLLOWING STEPS SHOULD BE TAKEN DURING SPILL CLEANUP.

Prevent the spread of dustsand vapors.

If the substance is volatile or can produce airborne dusts, close the area door and increase
ventilation (through ventilation fans, for example) to prevent the spread of dusts and
vapors to other areas.

Neutralize acids and bases, if possible.

Spills of most liquid acids or bases, once neutralized, can be mopped up and rinsed down
the drain (to the sanitary sewer). However, be careful because the neutralization process
is often vigorous, causing splashes and yielding large amounts of heat. Neutralize acids
with soda ash or sodium bicarbonate. Bases can be neutralized with citric acid or
ascorbic acid. Use pH paper to determine when acid or base spills have been neutralized.

Control the spread of theliquid.
Contain the spill. Make a dike around the outside edges of the spill. Use absorbent
materials such as vermiculite, cat litter, or spill pillows.

Absorb theliquid.

Add absorbents to the spill, working from the spill's outer edges toward the center.
Absorbent materials, such as cat litter or vermiculite, are relatively inexpensive and work
well, although they are messy. Spill pillows are not as messy as other absorbents, but
they are more expensive. Note that special absorbents are required for chemicals such as
hydrofluoric and concentrated sulfuric acids.

Collect and contain the cleanup residues.

The neutralized spill residue or the absorbent should be scooped, swept, or otherwise
placed into a plastic bucket or other container. For dry powders or liquids absorbed to
dryness, double bag the residue using plastic bags. Additional packaging may be
required before the wastes can be transported from your facility. For spills of powders or
solid materials, you may need to add a dust suppressant. Be sure to place descriptive
labels on each container.

6-4



Dispose of the wastes.

Keep cleanup materials separate from normal trash. Contact your environmental health
and safety officer for guidance in packaging and labeling cleanup residues. Promptly
place cleanup wastes in an appropriate hazardous waste receptacle.

Decontaminate the area and affected equipment.

Ventilating the spill area may be necessary. Open windows or use a fan unless the area is
under negative pressure. In some instances, your environmental health and safety officer
can test the air to ensure that hazardous vapors are gone. For most spills, conventional
cleaning products, applied with a mop or sponge, will provide adequate decontamination.
If you have any question about the suitability of a decontaminating agent, seek expert
advice.

SPECIAL PRECAUTIONS
The following precautions apply to chemicals that have hazardous characteristics. Note
that some chemicals may exhibit more than one characteristic.

Flammable Liquids
Remove all potential sources of ignition. Vapors are what actually burn, and they
tend to accumulate near the ground.

Flammable liquids are best removed through the use of spill pillows or pads.

Spill pads backed with a vapor barrier are available from most safety supply
companies. Because flammable liquids will probably be incinerated, avoid using
inert absorbents such as cat litter. All used absorbent materials should be placed
in heavy-duty poly bags, which are then sealed, labeled, and disposed through
your facility's hazardous waste management program. Before resuming work,
make sure the spill area has been adequately ventilated to remove flammable
vapors.

Volatile Toxic Compounds

Use appropriate absorbent material to control the extent of the spill. Spill pillows or
similar absorbent material usually work best because they do not have the dust associated
with cat litter, vermiculite, or corn cobs. Place all used absorbent materials in heavy-duty
poly bags. Seal the bags, label them, and hand them over to your facility's hazardous
waste management program. Again, make sure the spill area has been adequately
ventilated before resuming work.

Direct Contact Hazards

Carefully select suitable personal protective equipment. Make sure all skin surfaces are
covered and that the gloves you use protect against the hazards posed by the spilled
chemical. Often itis a good idea to wear two sets of gloves: one as the primary barrier,
the second as a thin inner liner in the event the primary barrier fails. When the cleanup is
completed, be sure to wash hands and other potentially affected skin surfaces.
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Mercury Spills

Mercury spills rarely present an imminent hazard unless the spill occurs in an area with
extremely poor ventilation. The main exposure route of mercury is via vapor inhalation.
Consequently, if metallic mercury is not cleaned up adequately, the tiny droplets
remaining in surface cracks and crevices may yield toxic vapors for years.

When a mercury spill occurs, first barricade off the spill area to prevent people from
inadvertently tracking the contamination over a much larger area. Generally, a special
mercury vacuum cleaner provides the best method of mercury spill cleanup. DO NOT
use a regular vacuum cleaner, because you will only disperse toxic vapors into the air and
contaminate your vacuum cleaner. If a special mercury vacuum is not available, first use
an appropriate suction device to collect the big droplets, then use a special absorbent
(available from most chemical supply vendors) to amalgamate smaller mercury droplets.

Ideally, mercury spills should be prevented in the first place. Examine all uses of
mercury to see if substitutes are available. If substitutes are not available, use trays or
other equipment to provide spill containment. Spilled mercury often accumulates in sink
traps. Be prepared to contain the mercury when servicing such facilities.

Documentation

After cleaning up a spill, a simple write-up should be prepared to document what
happened, why, what was done, and what was learned. Such documentation can be used
to avoid similar instances in the future. Major incidents are almost always preceded by
numerous near misses.

Facilities seeking to minimize and prevent spills should consider the possible results of
their choices and procedures. Such consideration should focus on reducing the likelihood
of spills, as well as minimizing spill damage. Production should only involve chemicals
that are actually needed for the desired results. Ideally, facilities should only store
chemicals that will be used within a reasonable period of time. Additionally, correct
chemical and equipment choices must be made.




APPENDIX A. REGULATORY OVERVIEW

This appendix is intended to briefly describe regulations that may apply to chemical
spills. Do not rely on this information for regulatory compliance purposes. Rather,
consult the appropriate regulations directly.

Federal regulations that may be applicable to chemical spills address the following issues:
releases to the environment (typically to water or air), worker safety and training,
planning with public emergency response agencies for major chemical emergencies, and
disposal of spill cleanup materials.

Releases to the Environment

Any chemical that presents a threat to the environment is defined by the Environmental
Protection Agency (EPA) as a hazardous substance. The Agency assigns each hazardous
substance a reportable quantity (RQ), which is based on a chemical's inherent risk
properties. Virtually all common industrial chemicals are on this hazardous substance
list. Some hazardous substances have RQs as low as one pound. All chemical hazardous
wastes have an RQ of one pound. A list of reportable quantities can be found in 40 CFR
302.4 (Code of Federal Regulations, Protection of Environment, Designation of
Hazardous Substances).

Federal law requires reporting any hazardous substance spill or release that exceeds its
RQ to the National Response Center (800-424-8802). State and local governments often
have their own spill-reporting requirements, necessitating calls to state and local
emergency response agencies as well.

Worker Safety and Training
All workers must be trained (or be accompanied by a trained person) about the facility’s
chemical risks and the actions to be taken in an emergency.

Workers who clean up their own spills must be trained. This plan includes a written
certification that all participants are trained on how to use their personal protective
equipment. Workers who go into other work areas to assist with spills must be
documented as having had additional, special training. Such training covers how to
handle the specific material spilled, as well as how to approach hazardous material
accidents in unfamiliar locations.

Planning with L ocal Emergency Responders

Preplanning with local emergency responders is required if a facility has environmentally
hazardous substances exceeding threshold planning quantities. As with reportable
quantities, threshold planning quantities vary according to each chemical's inherent
hazards. Although many facilities do not have sufficient quantities of hazardous
chemicals to be subjected to these requirements, preplanning can help avoid
miscommunication with local emergency responders. A list of threshold planning
quantities is found in 40 CFR 355 (Emergency Planning and Notification) Appendices A
and B.
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Some spills require outside help from emergency responders because of the following:
a confined space,

the need for emergency medical attention,

a fire,

a natural gas leak,

the need to shut off electricity,

the need for evacuation,

the need for traffic control, and

the need for building security.

Due to a third-party notification, or the miscommunication of a legal spill notification,
emergency responders may arrive when their services are not necessary. Maintaining a
good working relationship with your local emergency responders will help foster the
mutual respect necessary to optimize spill response activities.

Disposal of Spill Cleanup Materials

Cleanup materials from hazardous substance spills are regulated as hazardous waste.
Follow your facility's guidelines for packaging, labeling, and disposing of these
materials.




APPENDIX B. SPILL PREVENTION METHODS

Spills can occur during a chemical's storage, transportation, or transfer, as well as
production. A spill prevention program for storage areas should include the following:
sturdy shelves and properly designed storage areas to minimize breakage and tipping;
containers stored by hazard class; larger containers stored closer to the floor; containers
stored on shelves sufficiently away from the shelf edge to minimize the danger of falling;
storage shelves with lips to reduce the danger of falling; regular inspection of the
integrity of containers; and seismic security in earthquake-prone areas.

To minimize spills during transport, a facility should integrate the following:
carts, where appropriate,

safety containers,

rubberized buckets,

straps to secure containers, and

properly trained and thoughtful workers.

For the transfer of liquids from one container to another, the risk of spills can be reduced
by paying careful attention to the size of containers to avoid overfilling. Using pumps or
other mechanical devices rather than simply pouring directly into a container, providing
spill containment to capture any leaks, and bonding and grounding containers when
flammable liquids are involved is required.

In addition to chemical spills, loose connections or breaks in lines to water condensers or
cooling systems can cause water spills. Such spills can cause damage and inconvenience,
even if they do not present environmental or health risks. Appropriate planning,
including use of security clamps or other devices to prevent loosening of connections or
automatic shut-off devices, can reduce the likelihood of flood damage. Occasionally, a
facility may be affected by a leaking roof or a flood elsewhere in a building.

Planning to prevent damage from incidents should include the protection of equipment
that might be harmed by water. Similarly, storing chemicals and supplies so that they
will not be touched by leaking water will minimize damage and inconvenience.

While considerable attention is given to potential spills or leaks of liquids, facilities using
gases should also develop spill prevention plans for these materials. Such plans should
consider safety concerns related to securing tanks and other gas containers. Additionally,
frequent checks of valves and tubing can be useful in spill and leak prevention. A facility
should take care to prevent gas from escaping down a drain or out a ventilation hood.

Finally, pay attention to physical details in the facility, such as reducing clutter and
unnecessary materials, eliminating tripping hazards and other obstructions, and having all
needed equipment readily available before starting work.
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POTENTIAL CAUSE OF SPILL PREVENTION TECHNIQUE

Container, such asa secondary container, tips over
Secure containers and equipment to minimize the possibility of tipping.

Container dropping
Keep containers and equipment as low as possible.

Breaking a container
Protect containers from breakage by keeping other items from falling on them.

A runaway reaction
Plan reactions in production to anticipate and to provide controls for undesired outcomes
such as overheating.

Releases during transfer of materials from one container to another
Pay attention to what you are doing. Provide secondary containment in the event of spills.

Holes and other leaksin transfer equipment such as pipes, hose, or valves
Check for holes or leaks before use.

Placing material in an incompatible container

Check for compatible uses of chemicals, particularly solvents or aggressive solutions.
Check the material and construction of containers and equipment with a goal of
maintaining structural integrity.

Breakage of thermometersor similar equipment
Select equipment that has reduced potential for breakage, e.g., replace mercury
thermometers and electronic temperature devices
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APPENDIX C: RECOMMENDED COMPONENTSOF A FACILITY
CHEMICAL SPILL KIT

BAsIC KIT

Kit Container
Accessible
Visible
Securable

Residue M anagement

Whisk broom or hand-held brush

Plastic dust pan

Metal dust pan

Large, sealable (e.g., Zip Loc) plastic bags
5-gallon plastic drum liners

5-gallon waste disposal container with lid

Absorbents

Paper towels (one roll)

Pillows and brooms

Sheets and pads

Loose bulk (e.g., cat litter)

Mercury Spill Kit (unless it is known that there is no mercury in the facility)

Per sonal Protective Equipment (PPE)

Chemical splash goggles

Face shields

Gloves (proper elastomer for the material in the facility)

Appropriate body protection, such as
Lab coat

Elastomeric aprons

Tyvek suits

Shoe/foot coverings

Saranex suits

Booties

Basic Emergency Equipment (should be close at hand)
Respirators

Neutralizers (citric acid, sodium bicarbonate, etc.)

Special reactants (chelating agents, etc.)

Decontaminants and biostats (e.g., for blood-borne pathogen cleanup)
Specialized PPE
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Appendix D: Decontamination

Decontamination is the process of physically removing or neutralizing contaminants that
have accumulated on personnel and equipment; the last step of spill cleanup.

Evaluate the following;
Are they contaminated?:

All cleanup supplies and equipment (brooms, dustpans, shovels, containers, suction
tubes, sponges, vacuum cleaners, monitoring equipment, etc.)

Personal protective equipment (chemical suits, respirators, gloves, boots, aprons, etc.)
Any additional equipment in the area may have been contaminated during the spill or
release, but may not be obvious. Examples might include analytical and/or computer
equipment (particularly for releases of dusts), work benches, etc.

NOTE: The need for decontamination may be avoided by wrapping or bagging
monitoring and sampling equipment, wearing disposable outer garments during cleanup,
minimizing contact by not walking through areas of obvious contamination.

Decontamination Processes

The probability and extent of permeation is directly linked to the length of contact. The
longer the contact, the more effort that will be required to accomplish decontamination.

Scrubbing, washing, and rinsing may remove loose contaminants such as dust or vapors.
Adhering contaminants such as resins and muds may require physical removal by
brushing and wiping. The effectiveness of this removal may be improved by solidifying,
freezing, adsorption and absorption procedures.

Volatile substances may be removed by evaporation together with washing and rinsing.

Be aware of worker exposure during this process!
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EMERGENCY RESPONSE WRITTEN PLAN
CRITICAL ELEMENTSCHECKLIST

. Statement of policy/purpose.

Comment:

. Pre-emergency planning (details).

Comment:

. Personnel roles & assignments.

Comment:

. Linesof authority determined.

Comment:

. Employee training specified.

Comment:

. Emergency communications set up.

Comment:

. Emergency recognition and/or prevention
training and person(s) responsible.

Comment:

. Detailed evacuation plan and its execution.

Comment:

. Site security and control proceduresand person(s) responsible.

Comment:

10. Determine safe distances and place of refuge.

Comment:

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No
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Emergency Spill Response Policy
( Sample)

It is the policy of this company to train all employees in emergency spill response
to an awareness level during Hazard Communication training. In the event of a
spill, the first employee to discover the spill will immediately determine the extent
of the spill and nature of the spill. If the spill is dangerous to the employee
through the nature of the spilled material or the extent of the spill, the employee
will immediately leave the area and sound the alarm. If there is any question as
to the danger of the spill, the employee will err of the side of safety and evacuate
the area and sound the alarm. At that point, our spill response contractor,

, Will be contacted for spill clean up. If there is a
hazard to the environment or surrounding buildings, the local fire department will
be contacted along with any law enforcement agencies affected. Under no
circumstances is any employee to attempt to clean up a spilled material he/she is
not equipped or trained to clean up. MSDS’s will be consulted prior to any
attempt to clean up any spilled material and all Personal Protective Equipment
and disposal equipment required by the MSDS will be obtained and used during
the process. This will only be done on small, non-hazardous spills not requiring
the spill response contractor. Again, if there is any doubt to the extent of the
hazard, employees are directed to evacuate the area and notify management.
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(Example)
XYZ Components Company

Emergency Response Plan

Purpose

In accordance with 29 CFR 1910.120 (q) the following plan is designed to
minimize or prevent damage to human health and the environment in the event
of an unplanned sudden or non-sudden release of hazardous material within the
plant perimeter. It is understood that provisions of this plan must be carried out
immediately when such an event or occasion would necessitate an immediate
response.

Pre-Emergency Planning And Coordination

The following procedures describe the actions facility personnel must take in
order to ensure compliance with 29 CFR 1910.120 (q) in response to an
emergency. Arrangements have been made to coordinate the emergency plan
and emergency services with the local police department, fire department,
hospitals and Local Emergency Preparedness Committee (LEPC) which
developed the Local Emergency Response Plan (LERP).

Community telephone contacts include.

Police 911
Fire Department 911
Hospital 222-2222
LEPC Coordinator 444-4444

Meetings will be held annually with personnel from these groups. Minutes will be
kept by the Plant Manager, who will insure that these meetings are conducted.

A copy of the emergency plan and all revisions will be maintained at the facility in
the main office area and will be submitted to the local agencies mentioned
above. The plan will be reviewed and immediately amended whenever:

(a) Applicable regulations are revised.

(b) The plan fails in the event of an emergency.

(c) The facility changes in design, construction, operation, maintenance,
or other circumstances that may increase the potential for fires, explosions, or
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releases of hazardous materials, or changes in the response necessary in an
emergency.

(d) The list of emergency coordinators changes.

(e) The list of emergency equipment changes.

Personnel

The facility has personnel on site 24 hours a day, 7 days a week. The head
person in the guard shack will be aware of the primary and alternate emergency
coordinators in the emergency plan, as well as, all emergency procedures. The
primary and alternate emergency coordinators are thoroughly familiar with all
aspects of the facility emergency plan, all operations and activities at the facility,
the location and characteristics of hazardous material, the location of all records
within the facility and the facility layout.

The Emergency Response Team For The Facility Consists Of:

ER Coordinator (1) Alternates (2)
ER Technician level (12)
ER Operations level (24)

The Emergency Coordinator And Alternates shall have been trained at the On-
Scene Incident Commander Level. Responsibilities of the Emergency
Coordinator include:
1. Identification of material involved in the emergency.
2. Activate internal facility alarms or communication systems to notify all
personnel.
3. Notify, if needed, police/fire departments, and state and national
organizations.
4. Assume overall authority for managing the Emergency (unless higher
command arrives), performing termination procedures and conducting
critique and follow-up.
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The ER Technician level personnel shall perform all duties assigned by the
Coordinator, consistent with his/her training at the technician level. These may
include:

Implement the ER Plan.

Use monitoring equipment.

Function within the ICS system.

Select and use specialized PPE.

Perform advance control, containment and/or confinement operations.
Implement the decon procedures.

Participate in hazard and risk assessment and termination procedures.

NoOORON =~

The ER Operations level personnel (Operations-Level First Responder) shall
perform all duties assigned by the Coordinator consistent with training at the
Operations level. These may include:

1. Use provided PPE.

2. Basic control, containment and/or confinement measures.

3. Implement basic decon procedures.

4. Participate in the ER procedures, termination process, and basic
hazards and risks assessment techniques.

The owner or operator must note in the operating record the time, date, and
details of any incident that requires implementing the emergency plan. The
report must include:

Name, address and telephone number of the owner operator.
Name, address and telephone number of the facility.

Date, time and type of incident.

Name and quantity of material(s) involved.

Extent of injuries (if any).

Extent of damages to facility or materials.

Assessment of actual or potential hazards to human health or the
environment.

8. Estimated quantity and disposition of recovered material(s).

NoOGORON =~

Communication

The Emergency Coordinator is in charge of all communication while the incident
is under the sole control of plant personnel. When outside help is sought, the
Emergency Coordinator assumes a role of direct responsibility to the Incident
Commander of the outside group.

Internal Communication
The specifics of the internal communication systems (radios, who has them,

frequency band, consequences of jamming the system) are included in the
appended SOP.
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Following are the primary and alternate emergency coordinators for this facility,

their names, titles, business numbers and home phone numbers:

Joe Smith X - 515
Supervisor Response
(111)222-3333

Jane Doe X -616
Maintenance Supervisor
(111)444-5555

John Who X -717

Safety Manager

(111)666-7777

External Communication
The Emergency Coordinator is in charge of all communication until additional
personnel are called. Communication with outside personnel is the sole
responsibility of the Coordinator (or his/her designee).

The Following May Be Called:

Fire Department 911
Police Department 911
Hospital 222-2222

(Add others, as appropriate)
When making a call, include the following information:

Identify yourself

State the exact location
Describe the emergency

Give names of persons involved
Give areas potentially affected
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Lines Of Authority

If the incident response is limited to plant personnel, the Emergency Coordinator
has overall responsibility for all actions. Personnel should check with the
Emergency Coordinator before undertaking any actions not directly ordered by
him/her.

If additional personnel are involved, the Emergency Coordinator will defer to the
Incident Commander, who gives all instructions.

Training

Individual member of the ER team will receive training as specified in 1910.120
(9)- In addition, all plant employees will receive four hours of training annually to
update Hazard Communication Training (1910.1200).

Personnel who may be expected to wear SCBAs receive monthly training drills in

donning, doffing, and maneuverability as described in the written respirator
program required under 1910.134.

EMERGENCY RECOGNITION AND PREVENTION

A. Fire

Whenever the fire alarm sounds (continuous ringing), all non-supervisory
personnel must evacuate the facility immediately. After exiting the building,
proceed quickly to the consolidation area (flagpole). Do not re-enter the building
until and “all clear” condition has been established, and the Emergency
Coordinator has verified conditions are suitable for re-entry.

Supervisory personnel will shut down the line and immediately evacuate.
In the event that alarms sounds on the weekends, at nights, or on holidays, it is
important that the gate operator be notified so that the front gate is open when

fire equipment arrives. The phone number for contacting the gate operator
is X-111.

B. False Alarms

False alarms do occur, fortunately far more frequently than legitimate
occurrences. Very often, they are the result of power failures. However, should
the alarm be triggered accidentally, the person responsible should present
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him/herself to the Fire Department upon their arrival and explain. No charges will
be filed unless the act was malicious or intentional.

C. Fire Prevention

In order to minimize the potential for fire, the following SOPs have been
developed:
1. Maintenance of degreasers.
2. Fire suppression system maintenance and testing.
3. No Smoking policy facility wide.
4. All employees will receive annual training on the no smoking policy and
the fire alarm system.

SAFE DISTANCES AND PLACES OF REFUGE

A. Evacuation

If the evacuation horn is sounded, all non-supervisory personnel must report
immediately to the flagpole area. Supervisors should secure their area per
previous training and then report to the flagpole.

B. Non-Evacuation

All personnel will follow the direction of the Emergency Coordinator. Unless you
have a direct role or are requested to assist, leave the area.

C. Site Security and Control

Site security and control is the responsibility of the Emergency Coordinator. The
SOP will be followed.

EVACUATION ROUTES AND PROCEDURES

Whenever a need arises to evacuate any area of the facility, all employees in that
area shall proceed to the nearest exit after hearing the fire alarm. It shall be
each employee’s responsibility to be completely aware of the exit plan for those
areas in the facility in which he or she works. The Emergency Coordinator or
his/her designee shall then take count of all employees present once assembled
at the flagpole. Only when the “all-clear” signal is given and verified by the
Emergency Coordinator shall employees be allowed to re-enter the facility.

The following alarms are used:
FIRE Notice -- continuous blast
ALL Clear -- short 1 second blasts
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An exit plan is posted at each supervisor’s station, at each stairwell, and near
each time clock. In case of fire DO NOT use the freight elevators, use only
stairwells shown on the exit plan.

DECONTAMINATION

All emergency apparatus (broom, shovels, temporary dikes, etc.) will be rinsed
on-site and washed in a tub (20 - 30 gallons) several times with detergent water
and or any of several varieties of commercial decon solutions with brushes and
sponges; then placed on a bench or rack for drying. Fire extinguishers will be
sent out for refilling and SCBA respirators will be sponged with isopropyl alcohol.
All personnel glovers (inner and outer), hats, boots, coveralls, and coats will be
placed in sealed plastic bags to be sent out for proper disposal.

EMERGENCY MEDICAL TREATMENT AND FIRST AID

A. First Aid

At least one person on each shift will be trained in first aid. A nurse is typically
only on duty during the first shift.

B. Medical Treatment

In the event that first aid is not sufficient care, personnel will be taken to the
hospital by security personnel or it conditions warrant an emergency squad will
be called.

C. Emergency Alerting and Response

Emergency situations may arise at any time and in any location within the facility.
In an emergency or disaster, all employees present must handle the situation as
calmly and promptly as possible. Emergencies will generally be in the nature of
spills, fires, or explosions, which could result in the spread of hazardous
materials. Since it is not possible to devise a set of rules or procedures to govern
all possible emergencies, the following considerations are presented only as a
guide to aid the user in establishing more specific emergency procedures
applicable to his/her working conditions.
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Emergency Description Contact For Assistance | Telephone #
* Injury or severe sudden Life Squad 911
illness
» Fire or explosion Fire Department 911
» Chemical Spill or Release Main Office / Security 222
» Bomb or Hostage Situation Police 911
Then:

1. Identify Yourself to the person who answers.

2. State the exact location of the emergency, either in the facility itself or
on the grounds, or address.

3. Describe briefly and calmly the nature of the emergency.

4. Give the Name(s) of person(s) involved.

D. Fire Emergency

The fire alarm system is an automatic/manual network consisting of automatic
sprinkler / hose flow sensors, manual pull boxes, alarm bells, a notifier connected
to the Fire Department and a system control box.

The alarm system may be triggered in any of the following ways:

4 Any flow in the sprinkler / hose system automatically trips the alarm. Hence,
fire hose should not be used for anything other than firefighting.

4 The alarm may be activated manually by use of any pull box.

4 Through the notifier box, located on the loading dock, the Fire department is
alerted any time the alarm system is activated. They are required to respond
and will do so shortly after the alarm is sounded.
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CRITIQUE OF RESPONSE AND FOLLOW-UP

A thorough investigation is required to ensure the adequacy of procedures and to
identify needed changes in the Response Plan. Immediately upon completion of
the termination procedures, a debriefing will be conducted with all department
personnel and any outside agencies. A meeting will be called by the Emergency
Coordinator who will make a full report to the plant manager.

Sections of the report will include;
Description of the Emergency
Diagram
Personnel responding and roles
Material released - identity and quantity
Environmental measurements
Zones
Site Security operations
Reported health effects
Actions / events contributing to the emergency
Needed follow-up action

EMERGENCY RESPONSE AND PERSONNEL PROTECTION

Personnel protection and emergency response procedures have been
established at the Facility for response to emergency situations. A general
listing of the safety equipment available at the facility include;

Safety Showers

Eye Wash

SCBA'’s (Four)

Spill control cart (Protective gear, absorbents, etc.)
Respirators

Gloves

Boots

Safety glasses / goggles / shields
First aid supplies

Fire Extinguishers

Fire hoses

Garden hose

Patching material for stopping leaks
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SMALL SPILLS

For small spills, a mobile cart has been assembled which will contain (2) 55
gallon drums with accompanying shovels, tools, and absorbents. Persons using
the spill cart will be properly attired with gear according to the materials involved.

Personnel using this equipment will have been trained in this procedure.

LARGE SPILLS

For large spills such as the rupturing of a holding tank, an outside emergency
response team will be contacted. Both the outside response team and the local
fire department will be notified. This notice must include;

Name and phone number of reporter

Name and address of carrier

Date, time and location of incident

Extent of injuries

Hazard class, name and quantity of hazardous material involved
Type of incident and nature of materials involved

* & 6 & o o
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From Applied Occupational and Environmental Hygiene “The Emergency Response
Plan: Key to Compliance with the Emergency Response Provisions of the Hazardous
Waste Operations and Emergency Response Standard (29 CFR 1910.120).” 1154-1162,
Copyright 1996. Cincinnati, OH. Used with permission.
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The Emergency Response Plan:

Key to Compliance with the Emergency
Response Provisions of the Hazardous Waste
Operations and Emergency Response Standard
(29 CFR 1910.120)

Matthew E. Fitzgerald

Delmarva Foundation, 9240 Centreville Road, Maryland 21601

The emergency response plan, as required by
the hazardous waste operations and
emergency response standard (29 CFR
1910.120)  paragraph (q)(1) is a
comprehensive document through which
compliance with all of the emergency
requirements can be identified and met. The
required components of an emergency
response plan are identified in Hazardous
Waste Operations and Emergency Response
Standard (HAZWOPER) paragraph (q)(2).
Strategies for addressing each component of
the emergency response plan are presented.
Development of an emergency response plan
requires a systematic review of the hazards on
site, assumptions of worst case scenarios,
development of evacuation procedures,
standard operating procedures for response
activities, coordination with outside response
agencies, and other preplanning activities.
Case studies of four facilities and their
respective emergency response plans are
presented. The case studies demonstrate the
range of appropriate emergency response
plans that will meet compliance with the
performance-oriented  requirements.  The
guidance offered in HAZWOPER for
planning for emergencies. if followed, offers
facilities preplanned procedures, trained
employees, and the availability of needed

equipment at critical moments during
emergencies. This type of responsibility &
preparation can only benefit the facility, the
employees, and the community at large.
FITZGERALD, @ M.E.: THE  EMERGENCY
RESPONSE PLAN: KEY TO COMPLIANCE WITH
THE EMERGENCY RESPONSE PROVISIONS OF
THE HAZARDOUS WASTE OPERATIONS AND
EMERGENCY RESPONSE STANDARD (29 CFR
1910-1201. AppL. Occup. ENVIRON. HYG.
11(9):1154-1162; 1996.

The Hazardous Waste Operations and
Emergency Response Standard (HAZWOPER)
addresses the emergency response to the
uncontrolled release of hazardous substance in
three separate paragraphs, at hazardous waste
sites and clean-up operations, paragraph (1);"
at hazardous waste treatment storage and
disposal facilities, paragraph (p)(S);(l) and at
responses to releases or substantial threats of
releases of hazardous substance without regard
to the location of the hazard (i.e., any other
type of operation), paragraph (q). Although the
requirements vary slightly depending on the
applicable paragraph of HAZWOPER, the
requirements with the broadest application and
most detailed specifications are found in
paragraph (q), which applies to all work sites
with the potential for an emergency caused by
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the uncontrolled release of hazardous
substance except hazardous waste clean-up
operations and hazardous waste treatment and
storage and disposal facilities which, as
mentioned, are covered by the other
paragraphs. These requirements apply to
emergency response operations without
regard to the location of the hazard. This
article will discuss compliance with the
emergency response provisions of paragraph
(q) of the HAZWOPER standard for
industrial facilities where emergency response
is incidental to the main business of the
organization. Strategies for compliance with
the emergency response requirements through
the development of a facility-specific
emergency response plan will be presented.

Background

Due in part to the catastrophe in Bhopal,
India, and near tragedy in Institute, West
Virginia, Congress passed the Superfund
Amendments and reauthorization Act of
1986. In title I section 126 of that legislation,
@ Congress mandated that the Secretary of
Labor promulgate a standard to protect the
safety and health of workers involved in
hazardous waste operations. In a unique
mandate for an occupational safety and health
regulation, Congress also instructed the
Environmental Protection Agency (EPA) to
promulgate an identical standard ® to protect
the safety and health of workers who do not
fall under the scope of the Occupational
Safety and Health Organization (OSHA) act,
including state and local government
employees and volunteers.

The resulting regulation, the HAZWOPER
standard, was published as an interim rule on
August 8, 1986 and as a final rule on March
6, 1989 with an effective date of March 6,
1990, and is found in the code of federal
regulations at 29 CFR 1910.120.  The EPA
adopted Worker Protection Standards for
Hazardous Waste Operations and Emergency
Response, codified as 40 CFR 311, with a
regulatory scope including state and local

government employees and a definition of
“employee” that includes “compensated or
noncompensated workers” (i.e., volunteers).”)

The final OSHA and EPA rules discuss 5
groups of employers covered by the scope of
the standard in 1910.120 (a)(1)(i)-(v). ¥
These 5 groups can be broken into 3 categories
of activity: (1) hazardous waste site
remediation and cleanup operations, (2)
hazardous waste treatment storage and
disposal facilities (TSDFs), and (3) emergency
response operations to releases of or the
potential for releases of hazardous substances
regardless of the location of the release.

This last category, emergency response
operations, is the activity discussed in this
article. The pertinent section of HAZWOPER's
scope (29 CFR 1910.120(a)(1)(v)) includes
any employer with significant quantities of
hazardous substance, which if released in an
uncontrolled fashion would present an
emergency situation. " ¥ The actual language

of the standard reads:
(a) Scope, applications and definitions-(1)
Scope--(v) Emergency response operations for
releases of, or substantial threats of releases
of, hazardous substances without regard to the
location of the hazard. %

Hazardous substance is a broadly defined
term. Thus, perhaps most if not all industrial
facilities across the United States have a
responsibility to comply with this standard. If
industrial hygienists find themselves asking
the question “Does this standard apply?” the
answer is most probably, yes. But, more
important than regulatory compliance, is the
excellent guidance this standard offers to
facilities preparing for potential emergencies.

The key to compliance with the emergency
response provisions found in 1910.120(q) is
development of a comprehensive emergency
response plan as required in 1910.120
paragraph (q)(1) and further defined in (q)(2).

) 1t is only through the emergency response
plan that the other provisions described in
paragraph (q) can be appropriately addressed.
Below we will discuss procedures for
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development of such a plan and how the other
provisions and requirements of paragraph (q)
are clarified through the planning process.

Emphasis on Training

Since the promulgation of HAZWOPER,
there has been a significant effort on the part
of employers to come into compliance with
the standard's training requirements. This is
particularly true of the training requirements
for emergency responders found in paragraph
(q). There are 5 different levels of
competency to which an emergency
responder may be trained."* The hazardous
materials technician level, requiring a
minimum of 24 hours of training, has become
a benchmark, to which employers seeking to
be in compliance have trained their
employees. Training organizations across the
country have developed and marketed
HAZWOPER training programs while at the
same time reminding prospective clients of
the necessity of compliance with OSHA
regulations.

This focus on training has been beneficial,
however an equally important requirement
has been neglected: the emergency response
plan. Indeed, in the absence of an emergency
response plan, compliance with the training
requirements is  meaningless. Training
program content is based on the duties and
functions of the emergency responder as
defined in the emergency response plan."¥
Hence without the definition of the roles and
responsibilities found in the emergency
response plan it is impossible to design an
appropriate training program. The question of
which comes first: training for emergency
responders or the emergency response plan?
clearly must be answered in favor of the
emergency response plan.

The emergency response plan is the key to
compliance with 1910.120(q) and the
framework from which other provisions of the
standard, like the training requirements, can
most effectively be interpreted and met.
Training, personal protective equipment,

medical surveillance requirements, and the role
emergency responders are expected to play
must all be defined in the emergency response
plan. ¥

The Emergency Response Plan and
Compliance Strategies

In an effort to accommodate the range of
facilities covered by this performance-oriented
standard, OSHA offers the following 2
strategies for compliance with the provisions
of 1910.120(q)."

The Evacuation Strategy

The first strategy entails development of an
evacuation plan that meets compliance with
1910.38(a). © The evacuation plan is referred
to as an emergency action plan (EAP) in the
standard. The employer is also required not to
allow any of their employees to play any role
in the emergency response.””’

This compliance strategy may be appropriate
for smaller facilities that lack adequate
resources to respond. However; larger facilities
will probably find it beneficial to plan at least
limited response procedures to emergency
situations. Ultimately a driving force behind
decisions in the preplanning stage must be an
analysis of what a facility may lose in the
event of an emergency if it has no in-house
emergency response capabilities.

The evacuation/no-response  alternative
compliance strategy requires an employer to
instruct and require all of their employees to
take no action and simply evacuate. ¥ There
may not be even the most minor of responses
by an employee into the danger area to stem
the tide of an unfolding emergency and divert
potential disaster with the exception of trained
chemical process operators. These individuals
may take limited action in the danger area
before evacuating to prevent the incident from
increasing in severity (i.e., to prevent a
catastrophe) if the emergency response team is
on the way and their arrival is imminent. *”
All employees must evacuate to a safe
distance, and inform outside emergency
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responders who have the proper training,
equipment, and procedures to respond to the
incident. The emergency action plan/no-
response compliance strategy would not be an
appropriate alternative for facilities of any
size, since those facilities would most likely
want to take immediate action themselves to
control the emergency.

The Response Strategy
The second alternative compliance strategy
entails full compliance with all of the
provisions of paragraph (q).! All of the
provisions of paragraph (q) must be
addressed, however, the response alternative
allows for a spectrum of response strategies.
The employer may opt to address only limited
emergencies and evacuate during larger
incidents, or the employer may opt to respond
to all incidents. Emergency response plans
can be comprehensive or limited depending
on the particular requirements of the facility.
However, if any response activity is to be
taken, the procedures to be used must be
anticipated and delineated in the ERP. !9

An emergency action plan (1910.38(a))
designed to evacuate all nonessential
personnel is a fundamental component of the
larger ERP for facilities that intend to respond
to HAZMAT emergencies. Employers are
required to evacuate all nonessential
personnel. Only personnel who will be
actively performing emergency operations,
including those serving as backup are to
remain in the vicinity of the danger area. "

! 'Although OSHA requires compliance with all of the
provisions of the emergency response paragraph for
facilities that respond, there is an allowance for not
complying with specific provisions that may not be
applicable. The emergency response compliance
directive states. “It may be that some of the
requirements of air ERP are not applicable to the place
of employment in question. While OSHA does not
expect the employer to meet requirements that are not
applicable, an explanation of how the specific
requirement is inappropriate, or is otherwise met, must
be addressed in the ERP.” ©

Elements of an ERP

The elements an employer must address in the
ERP are presented in paragraph (q)(2)
“Elements of an emergency response plan
(ERP).” “ P A discussion of each specific
element and procedures for developing the
individual components of the ERP will be
discussed below on an element-by-element
basis.

Preemergency Planning and Coordination with
Outside Parties

HAZWOPER in paragraph (q)(2)(i) requires
“preemergency planning and coordination with
outside parties" as an element of the ERP.""*
Therefore, an industrial facility with a
significant quantity of hazardous substance,
which if released in an uncontrolled fashion
would pose an emergency, has a responsibility
to coordinate their emergency response
activities in advance, with local emergency
response agencies.

The ERP should address coordination with
outside emergency response organizations,
such as fire departments, police, and
emergency medical services. The plan should
be developed in cooperation with the
community emergency response agencies
expected to respond from outside the facility to
ensure that outside responders are cognizant of
and have accepted their role in the plan. The
ERP should include contact names, telephone
numbers, preplanned locations of emergency
command posts, and safe staging areas for
responders arriving from outside the facility.
The response roles of the various agencies
should be coordinated in advance. The
employer should ascertain that the outside
parties are properly equipped and competent to
carry out the role they have agreed to play as
identified in the ERP. This can be done by
reviewing the outside responders procedures,
equipment, and the training level competencies
of its personnel.
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TABLE 1. Roles and Responsibilities to be Addressed in Emergency Response Plan 4

Title Role

On-scene incident commander
Site safety and health officer

Security officer

Direct all activities of the emergency response at the incident scene.

Technical support to on-scene incident commander on all safety and health
issues.

Responsible For security of site and exclusion of danger area from

unauthorized entry.

Hazardous material specialist

Responds with, and in support to, HAZMAT technicians. Have specific

knowledge or expertise of hazardous substances.

Hazardous material technician

Responds aggressively in the danger area to contain the release.

First responder operations level responder ~ Responds in a defensive manner (places absorbent, digs dikes) and
performs decontamination procedures.

First responder awareness level

Discovers HAZMAT emergency, reports emergency to the incident

command structure, and evacuates the danger area.

Specialist employee

Adpvises the on-scene incident commander on their area of expertise (e.g.,

specific process areas or hazardous substances).

Skilled support personnel

Provides support to the on-scene incident commander in terms of a

technical support (heavy equipment operator, tow truck, etc.).

Personnel Roles, Lines of Authority Training,
and Communication

Response roles should be clearly defined by
naming individuals and their projected role in
emergency response operations. Although
specific HAZWOPER titles are not required,
there should be parallel positions that are
identifiable and trained in accordance with
1910.120. © As a minimum response team,
there must be an on-scene incident
commander and two hazardous material
technicians identified. ® OSHA recommends
that backup personnel be available in the event
that a rescue is required. © Also, trained
personnel responsible for decontaminating the
responders who enter the danger zone may be
required, and these personnel would be
required to be trained to the first responder
operations level. Facilities with the potential
for an emergency caused by the release of
hazardous substance would also be required to
have individuals likely to discover releases of
hazardous substance trained to the first
responder awareness level, allowing them to
recognize an emergency situation and report it
to the proper authorities.

Other roles that the ERP may want to
xaddress are presented in Table 1.

Lines of authority must also be clearly
spelled out in the ERP. Initial communication

channels should move toward the on-scene
incident commander expeditiously in the event
of an emergency. Although first responder
awareness level respondents may be expected
to inform their supervisors (as opposed to the
on-scene incident commander or HAZMAT
response team) in the event of an emergency,
the supervisor, unless properly trained, should
do nothing other than inform the emergency
response personnel. (°)

Once an incident has been determined to
require an emergency response by an
appropriately trained individual (i.e., first
responder awareness level or above) the
incident should not be investigated further
without the coordinated effort of trained
emergency responders. However, if untrained
individuals report an incident to their
supervisor, and the supervisor is trained to at
least the first responder awareness level, the
supervisor may investigate the incident
limiting their actions to those for which they
have been appropriately trained. Untrained
personnel who attempt to take direct action in
the danger area during an emergency often
endanger themselves and others.

Lines of communication need to be clearly
delineated in the ERP. Essentially all
employees who may encounter the
uncontrolled release of hazardous substance

6-33




that requires an emergency response should be
addressed in the ERP, and must understand to
whom they are to report a release. ' These
preordained lines of communication need not
be developed for each individual employee
but rather for different groups of employees
from different areas within a facility who
would be required to report to the same
individual during an emergency incidental. ©

Means of communication, which must be
addressed in the ERP, might include dedicated
radio frequencies, hand signals, and siren
blasts. © The response plan should also
address secondary means of communication,
in the event that the primary means has been
incapacitated due to the emergency (e.g.,
phone lines are knocked out). A system to
communicate evacuations of all employees
who are not designated as emergency
responders must be developed.

Provisions for employee training should be
incorporated into the ERP. © This might
entail including the training course outline for
each of the various levels of emergency
responder included in the ERP. The plan
should also address the required refresher
training schedule and refresher course content.

Emergency Recognition and Prevention
Emergency recognition is perhaps the most
important element of an emergency response
plan because it defines when the procedures in
the plan are to be followed (i.e., when there is
to be an emergency response). ) ERPs
should cover procedures for responding to
incidental releases; however, this is not
required.

The distinction between an incidental
release of hazardous substances and a release
that requires an emergency response is
fundamental to compliance with 1910.120(q).
®) Standard operating procedures need to be
developed that allow workers to identify
releases as incidental or as one that requires an
emergency response. These facility-specific
standard operating procedures should serve as

the basis of the first responder awareness level
training program. In the absence of such
standard operating procedures, there is no
guidance to the first responder awareness level
personnel as to just what constitutes an
emergency.

Releases of hazardous substances in the
workplace can be categorized into 3 distinct
groups in terms of compliance with 1910.120.
These groups are (1) releases that are clearly
incidental in nature regardless of the
circumstances, (2) releases that may be
incidental or may require an emergency
response depending on the circumstances, and
(3) releases that clearly require an emergency
response regardless of the circumstances. ©

RELEASES THAT ARE CLEARLY INCIDENTAL.
The HAZWOPER standard addresses the
inevitable release of a hazardous substance
that is limited in quantity and/or toxicity arid
poses no emergency or threat to the safety and
health of workers in the immediate vicinity.”)
These releases are common and ubiquitous,
and fall outside the scope of 1910.120. This
type of release is referred to as an "incidental
release" in paragraph 1910.120(a)(3), where
"emergency response" or "responding to
emergencies" is defined. ¥

An incidental release is a release of
hazardous substance that does not pose a
significant safety or health hazard to
employees in the immediate vicinity or to the
worker cleaning it up, nor does it have the
potential to become an emergency.
Incidental releases are limited in quantity.
exposure potential, toxicity, or some
combination of the three that clearly presents
no safety or health hazard to workers in the
immediate work area or those assigned to
clean it up. ©

If the hazardous substances used in a
particular work area are always in limited
quantity, as may be the case in a research
laboratory, for example, and the hazardous
substance's toxicity and exposure potential is
limited, then the potential for a release to
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cause an emergency is minimal. In this setting
incidental releases will be the norm and
employees will be trained to know how to
protect themselves in handling incidental
releases per the training requirements of the
hazard communication standard.®*

RELEASES THAT MAY BE INCIDENTAL OR
REQUIRE AN EMERGENCY RESPONSE
DEPENDING ON THE CIRCUMSTANCES. In the
recently published compliance directive for
enforcement of the emergency response
provisions of the HAZWOPER standard,®
OSHA has identified the factors that
contribute to defining the distinction between
an incidental release and a release that
requires an emergency response. The
compliance directive, which is essentially
instructions to the OSHA compliance officer
on how to enforce the requirements of the
standard, states:
The properties of hazardous substances, such
as toxicity, volatility, flammability,
explosiveness, corrosiveness, etc., as well as
the particular circumstances of the release
itself, such as quantity, confined space
considerations, etc., will have an impact on
what employees can handle safely and what
procedures should be followed. Additionally,
there are other factors which may mitigate the
hazard associated with a release and its
remediation, such as the knowledge of the
employee in the immediate work area, the
response and personal protective equipment at
hand, and pre-established standard operating
procedures for responding to releases of
hazardous substances®

These three considerations, properties of the
hazardous substance, the circumstances of the
release, and the mitigating factors in the work-
area, combine to define the distinction
between incidental releases and releases that
require an emergency response, for releases
that are neither clearly incidental in nature nor
clearly require an emergency response.

OSHA clarifies this distinction with the

following example:
A spill of the solvent toluene in a facility that
manufactures toluene may not require an
emergency response because the advanced

knowledge of the personnel in the immediate
vicinity and equipment available to absorb and
clean up the spill. However, the same spill
inside a furniture refinishing shop with
personnel that have had only the basic hazard
communication training on toluene, may
require an emergency response by more highly
trained personnel. The furniture refinishing
shop's emergency response plan in this case
would call for evacuation for all but the most
minor spills, while evacuation and emergency
response would be necessary for only much
larger spills at the chemical manufacturing
facility. ©

TABLE 2. Guidance from OSHA: Definition of the
Types of Hazardous Substance Releases that
Require an Emergency Response ®)

Interpretive Language: Each of the following conditions
defines the need for an emergency response.

Response comes from outside the immediate
release area.

The release requires evacuation of employees in
the area.

The release poses, or has the potential to pose,
conditions that are immediately dangerous to
life and health (IDLH).

The release poses a serious threat of fire or
explosion (exceeds or has the potential to
exceed the lower explosive limit or lower
flammable limit).

The release requires immediate attention because
of imminent danger,

The release may cause high levels of exposure to
toxic substances.

There is uncertainty that the employee in the work
area can handle the severity of the hazard with
the PPE and equipment that has been provided
and the exposure limit could easily be
exceeded.

The situation is unclear, or data are lacking on
important factors.

The distinction between incidental and
emergency response, and the procedures
through which that distinction can be
discerned, must be addressed by the ERP.
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RELEASES THAT REQUIRE AN EMERGENCY
RESPONSE REGARDLESS OF THE

CIRCUMSTANCES. There are releases of
hazardous substances which pose a significant
enough threat to health and safety that by their
very nature require an emergency response,
regardless of the circumstances surrounding
the release or the mitigating factors. OSHA
has offered several interpretations defining
this type of release in various letters of
interpretation summarized in the Emergency
Response Directive and presented in Table 2.

The ERP should also address emergency
prevention. Employees not trained as
emergency responders may be required to shut
down processes, close emergency valves, and
otherwise secure operations before evacuating
in the event of an emergency.  These
procedures need to be developed and included
in the ERP, and employees must be trained to
be able to perform these preevacuation
procedures safely.”) Employees instructed to
evacuate during an emergency (i.e., not
trained in compliance with 1910.120) should
not be instructed to perform preevacuation
proceduresin the “ danger area.” ©

Chemical process operators (i.e., highly
trained individuals) who have informed the
incident command structure of the emergency
incident, who have adequate personal
protective equipment and training, and who
can employ the buddy system may take action
in the danger area necessary to stop the
incident from increasing in severity before the
emergency response team arrives. " This kind
of response must be addressed and examined
in detail in the ERP and emergency responders
must act within the capabilities of their
training and equipment, have clear guidance
and training in this determination, and be
clearly told that they may evacuate without
employer penalty if they subjectively believe
it is beyond their capabilities. '

This action assumes that the emergency
response team is on its way and that the action
taken is immediately necessary to prevent the
incident from increasing drastically in severity

(i.e., to prevent a catastrophe). It is important
that employers make clear to employees that
they should evacuate when they lack the
capabilities to respond to an emergency in a
safe and healthful manner.

Once the distinction between incidental and
emergency releases has been established
through standard operating procedures written
into the ERP, inventories of hazardous
substances in each area of the facility need to
be reviewed. The quantity of hazardous
substance stored with worst-case scenario
assumptions about potential releases being
made will dictate if the potential for an
emergency exists in that particular area.
Response procedures can then be developed
chat address specific potential release
scenarios.

Safe Distances and Places of Refuge

The ERP should contain a site map with safe
places of refuge identified for each section of
the facility. © Ideally the map should contain
the location of all buildings, structures,
equipment, emergency apparatus, first aid
stations, routes of entry and exit, emergency
exit routes, staging areas, and safe places of
refuge. The safe places of refuge will be the
areas in which accounting of all employees is
performed. This can be critically important for
identifying individuals who did not get out
and estimating where they may be in the
facility.”)  Allowances should be made to
ensure that this information is given to the
emergency response organization in a timely
fashion.

Site Security and Control

Areas surrounding the danger area need to be
controlled during emergencies by prohibiting
unauthorized personnel from entering the
exclusion zone, or hot zone. ) personnel
expected to effect this exclusion must be
trained to the first responder operations level.
Methods of excluding areas and defining
various zones need to be addressed in the
ERP. Emergency responses need to be
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coordinated from a command post some safe
distance from the exclusion zone.”) Creation
of a command post must be addressed in the
plan.

Evacuation Routes and Procedures

All employees not trained in emergency
response and who will not serve as specialist
employees during the response operation need
to be evacuated from the exclusion zone.
This aspect of the ERP should be in
compliance with 29 CFR 1910.38(a),
requirements for an emergency action plan.

Decontamination
The ERP must contain provisions for
decontamination of emergency responders
leaving the exclusion zone. © Individuals who
will assist the responders as they leave the
exclusion area must be trained in
decontamination procedures. These
individuals should wear personal protective
equipment at the same level or one level
below the emergency responders they are
supporting. ©

Decontamination of response equipment
and the contaminated area may be handled in
the post-emergency response and therefore
decontamination procedures for these areas do
not necessarily need to be part of the ERP.®
However, if emergency responders are
expected to decontaminate their own
equipment or the contaminated area, then the
procedures to be followed must be included in
the ERP (see the discussion of
post-emergency response operations).”

TABLE 3. Alarm System Criteria ©

Requirement Definition

1. Notification Making the existence of the
emergency situation known.

2. Level/type of  The required response based on

response the extent and type of emergency.

3. Nature of the  The type of emergency condition

emergency (fire, explosion, vapor release,
chemical spill, medical).

4. Location Critically important in large
facilities.

5. Ambient Environmental factors influence

conditions evacuation or response procedures

(wind speed and direction).

Emergency Medical Treatment and First Aid
This section of the ERP should list all
qualified emergency medical technicians on
site, their certifications, and how to best
contact them during an emergency. Hospitals
capable of receiving or responding to accident
victims that may arrive contaminated must be
listed. ©

Arrangements must be made for the
handling of contaminated victims with first
aid responders on site, or community
emergency medical technicians and area
hospital facilities. If victims must be
decontaminated at an area  hospital,
coordination with the hospital is required prior
to the emergency to ensure the hospital has
personal protective equipment, methods of
containing the hazardous material waste
water, and staff' trained to at least the
operations level who are capable of
performing decontamination.®

Emergency Alerting and Response Procedures
This section of the ERP should address how
employees will be informed that an
emergency exists, and how they should
respond. OSHA identifies 3 important
questions that need to be addressed by the
alarm system: (1) who needs to be made
aware of the emergency?, (2) what do they
need to be told to do?, and (3) how will they
be alerted?”® The alarm systems must inform
all affected personnel that a potential
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emergency exists and what their immediate
response should be.

Depending on plant size and the magnitude
of the potential emergency, “all affected
employees” may include all employees, or just
employees from a limited area. If the facility
intends to evacuate employees from limited
areas in response to emergencies, it must have
alerting procedures in place that can
communicate specifically only to those
employees who must evacuate. ®

Criteria for meeting the second objective of
informing the employees of what their
immediate response should be were published
in OSHA's compliance directive ) and are
presented in Table 3.

Critique of Response and Followup
ERPs must be based on site-specific needs and
experience. It 1is important to consider
previous accidents in preparing a facility's
ERP. © It is just as important to consider new
information, experience, and incidents with
the goal of enhancing the ERP and keeping it
current. The ERP must be a dynamic
document that changes in response to
changing conditions and increased experience
concerning implementation of the plan.
Formalized procedures for the critique of an
emergency response incident should be
written into the ERP. Appropriate changes
should be made in the ERP in accordance with
the results of a critique of a specific incident.
Time spent by emergency response employees
critiqueing incidents can be credited towards
their refresher training requirements. ©

Personal Protective Equipment and

Emergency Equipment

This section of the ERP should list the
facility's inventory of personal protective
equipment (PPE) and emergency response
equipment. > The ERP should include
instructions on how and when the PPE and
emergency equipment is to be used. The
limitations of PPE must be known and
understood and the ERP should address

procedures for maintaining the PPE, storage,
decontamination, inspection, and in use
monitoring of the equipments effectiveness.

HAZWOPER requires emergency
responders to be trained in selection of proper
PPE, and the incident commander must be
aware of the equipment and PPE available
during an emergency. ©

Post-Emergency Response Operations
The on-scene incident commander is
responsible for bringing an emergency
response operation to a formal close by
declaring it over. This is usually considered to
be the point at which the uncontrolled nature
of the release or threatened release has been
stabilized or eliminated and only the cleanup
of hazardous substances released remains to
be done. " ¥ This phase of the operation,
referred to as a post-emergency response
operation, may be handled by either of two
strategies identified in 29 CFR 1910.120,
paragraph (q)(11) “Post emergency response
operations.” Of course the hazardous
substances released may be cleaned up during
the emergency response action, in which case
a post-emergency response would not be
necessary. However, if a post-emergency
response is necessary, the employer may opt
to clean up the contaminated area meeting all
the requirements of HAZWOPER paragraphs
(b) through (o) as if the site were an
uncontrolled hazardous waste site or a
Resource Conservation and Recovery Act
(RCRA) corrective action. ¥ If the cleanup
is to be performed on plant property, the
employer may use properly trained plant or
workplace employees. ¥ Properly trained
workplace employees are defined to include
those employees trained in accordance with 29
CFR 1910.38(a), 29 CER 1910.1200, ® and
29 CFR 1910.134, ©® and other appropriate
safety and health training made necessary by
the duties they are expected to perform. '

In response to experience gained during oil
spill response, OSHA published inspection
guidelines for post-emergency response
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operations under the HAZWOPER standard.
OSHA's experience indicated that
post-emergency response operations involved
hazards that varied widely in severity of
potential injury or illness. Therefore, OSHA
indicated that for duties with a low magnitude
of risk, fewer than 24 hours of training” may
be appropriate, but, though the number of
hours may vary, a minimum of 4 hours would
be appropriate in most situations. ' OSHA
states that petroleum spills are unique in that
individuals who participate in cleanup — the
emergency responder, or hazardous waste
remediator—may not engage in similar
activities on a recurring basis (i.e., because of
the absence of the potential for chronic
exposure, a casual post-emergency responder
may not require the level of training afforded
individuals who partake in cleanup operations
repeatedly).(lo)

Case Studies

Development of ERP in the real world is a
function of the facility's individual
characteristics. To illustrate how the principles
outlined in this article are applied, the
following case studies discuss a range of
facilities, their pertinent characteristics that
influence design of the ERP, and the
appropriate facility ERPs.

Case Study 1: A Furniture Refinishing Shop

A small furniture refinishing shop with 5
employees buys its chemical stripper in 55-
gallon drums. The stripper contains toluene,
methylene chloride, and acetone. Paint and
lacquer thinners are also purchased in 55-
gallon drums. The 55-gallon drums are stored
in a storage room in the back of the building.

> This OSHA directive applies to post-emergency
response operations performed off-site, not on plant
property, and therefore workers involved in cleanup
would be required (per paragraph (q)(11)) to have either
24 hours of emergency response training (to the
hazardous materials technician level-paragraph (q)(6))
or, as a minimum. 24 hours of off-site training per
paragraph (e).

Working supplies of 1 gallon or less are
pumped from the drums in the storage

The employees have been trained in
compliance with the hazard communication
standard. The employer's compliance strategy
with 1910.120 is to evacuate all employees in
the event of an emergency. Releases of
working quantities of the stripper or thinners
are defined as incidental and are cleaned up by
the employee who spilled the substance,
following standard operating procedures that
all employees are familiar with through their
hazard communication training.

Releases associated with failure or puncture
of a drum in the storage area are considered
beyond the capabilities of the employees to
handle safely. Therefore, if a drum is found to
be leaking the facility is immediately
evacuated and the local fire department is
called. The Fire department has visited the
shop and has on file an inventory map of the
storage area and material safety data sheets for
all of the substances on site. The fire
department uses HAZMAT technicians
trained in the proper techniques to apply patch
kits on drums.

Case Study 2: A Small Package Shipping
Company

A small package shipping company has major
facilities with hundreds of employees, satellite
centers with tens of employees, and many
trucks with lone drivers. Packages identified
by the shipper as containing hazardous
substance constitute a fraction of 1 percent of
all packages shipped. The weight of any one
package shipped is limited to a maximum
weight of 70 pounds, and hazardous materials
are further limited in weight by Department of
Transportation hazardous material packaging
requirements.

It may appear From the above scenario that
the HAZWOPER standard does not even
apply to this type of operation because there
are limited quantities of hazardous substances
with the potential to be released. However, the
factors that mitigate the potential for a spill to
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cause an emergency are totally absent in this
company. The knowledge of workers in the
immediate release area of the hazards
associated with any particular hazardous
substance is essentially nil. Immediately
following any release, the hazardous
substance released will be unknown. The
package handlers would have no special
knowledge through work experience, training,
or education. Therefore they would not know
how to safely clean up even incidental
releases. Additionally. there are substances
that if released in such limited quantities still
have the potential to cause an emergency
situation as previously discussed. The shear
magnitude of the quantity of packages
containing hazardous substances shipped
through the system each day requires that
some preplanning be performed to protect the
safety and health of workers potentially
exposed to these releases.

The ERP developed to address the specific
needs and challenges of this company's work
environment is a combination of compliance
strategy I and II (see pages 5 and 6 from ).
In the event of a release requiring an
emergency response all employees evacuate in
accordance with an emergency action plan (29
CFR 1910.38(a)). However, the decision to
evacuate will be made by individuals trained
to the first responder operations level. The
decision is made by strict adherence to
standard operating procedures and a decision
tree analysis of incidents contained in the
emergency response plan, 'V

If this trained individual decides the release
is incidental and can be cleaned up safely, the
personnel trained to operations level will
ameliorate the situation. These trained
individuals know how to clean up incidental
releases safely by following procedures
spelled out in the ERP. Because of the range
of possible substances that may be released,
careful planning and training which address
broad categories of hazardous substances are
required.

Case Study 3: A Chicken Processing Plant

A chicken process plant houses a refrigeration
system using ammonia for cooling and ice
production. The system is composed of piping
that runs throughout the plant, an engine room
with 6 compressors, and a storage tank that
holds 5000 pounds of liquid ammonia.

The facility's ERP outlines the structure of
the smallest possible HAZMAT response team
allowed by the HAZWOPER regulation. ¥
This minimum response team is appropriate to
this situation due to the limited spectrum of
potential emergency scenarios. Essentially the
only hazardous substance emergency that
could take place at this facility is a release of
ammonia.

Clearly, at this facility there is the potential
for a release of hazardous substance that could
pose a substantial safety and health hazard.
However, the threat is not the result of a
process, and workers in the work area may not
have any special knowledge of the
characteristics or hazards associated with the
substance (ammonia). The refrigeration
system is closed. Line employees never
perform maintenance operations or other
procedures that would bring them into direct
contact with ammonia. Line employees would
need to be made aware of the dangers of
ammonia in the event of a release, how to
sense a release, how the alarm system works,
and how to properly evacuate.

The first step in the development of the
plant's ERP is a review of previous release
incidents at the facility. This review process
allows the safety professional to understand
the types of releases that may be expected and
also how they are currently being handled. In
this particular facility there were several
incidents of releases in the compressor room
with at least one requiring evacuation of the
process area. The piping system was also
known to periodically spring leaks throughout
the plant. In the recent past a relief valve
positioned directly outside a garage door
leading into the process area released
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ammonia vapor that was immediately swept
into the building due to the prevailing air flow
patterns.

As part of the process of emergency
preplanning it was decided to replace the
piping system, several old compressors,
isolate the compressor room from the process
area, and install emergency ventilation
systems in the compressor room, as well as
relocate the relief valve away from the garage
door, thus eliminating the possibility of
escaping ammonia blowing into the process
area.

The ERP called for 4 maintenance personnel
to be trained to HAZMAT technician level
while the plant manager was trained to be the
on-scene incident commander. The minimal
response allowed by the ERP was 2
HAZMAT technicians and the on-scene
incident commander, or a third HAZMAT
tech playing the role of the senior official
on-site  (before the on-scene incident
commander arrived). It is preferable to
respond with 3 technicians, but where
visibility is not an issue the second tech can
stay back and serve as a buddy and backup to
perform rescue should the other hazardous
material technician go down.

This plant also coordinated their ERP with
the local fire department and Local
Emergency Planning Commission for the
potential where a release could not be
contained by the personnel on sight. The fire
department was aware of the ammonia tank,
and although they did not have a HAZMAT
response team, they were prepared to apply
water on the release from the upwind side
(first responder operations level response
defensive action remote from the danger area).

Case Study 4: A 500-Acre Multiprocess
Chemical Manufacturing Facility

The final case study involves a large
multiprocess chemical manufacturing facility
with thousands of hazardous substances stored
in large quantities, many process areas, many
previous release incidents, and high

catastrophic potential. Such facilities may also
have planning responsibilities under OSHA's
process safety management standard (29 CFR
1910.119); (12) however, these facilities must
comply with the provisions of 29 CFR
1910.120 (q). ¥

The ERP for this facility outlines a tiered
response that utilizes the expertise and
substance specific knowledge of process
operators in the immediate release area (John
Clawson, personal communication, August,
1992). At the same time the ERP recognizes
the potential for facility-wide emergencies and
the necessity of responding to them in a
coordinated fashion. The plant is divided into
42 process areas. Each area has 4 emergency
responders who operate as an area brigade.
Each emergency responder is trained to the
hazardous material technician level. Other
process operators in the area are trained to the
first responder awareness level and instructed
to inform the area brigade members in the
event of a release of hazardous substance, no
matter how minor.

The 4 emergency responders assigned to
the area brigade are dedicated to their
particular process area. Their training is
specific to the hazardous substances and
procedures to be followed in their area in the
event of an emergency. Their emergency
response expertise does not extend beyond
those limited duties and therefore they are not
called on to respond to emergencies in other
process areas. In the event of any release of
hazardous substance the area brigade members
inform the Emergency Response Center,
which is staffed 24 hours a day by an on-scene
incident commander. A determination is made
if the area brigade can handle the response
alone or assistance is called in if required.
Although the decision to call in outside
assistance can be made immediately, most
often it is made while the incident commander
1s monitoring the situation.

The emergency response center is
controlled by the emergency response group
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(ERG), which employs 16 full-time
emergency responders, each trained to the
hazardous material technician and on-scene
incident commander level. The control center
is linked by radio to all area brigades and
electronically to all process and employee
alarm systems. The response center also
contains sophisticated computer systems, with
alternate power supplies, designed to predict,
based on prevailing weather conditions and
the nature of the release, a contaminant
plume's spread in the event of a catastrophic
emergency. If an emergency in a the process
area is large enough to be beyond the control
of the area brigade, the emergency response
group will respond. If additional resources are
required, the site brigade may be called into
action. The site brigade is composed of one
HAZMAT tech from each area brigade who
receives additional training that allows them
to respond to other areas on-site.

The ERP has been coordinated with local
area emergency response agencies. These
local emergency responders have received
training and equipment from this facility
through the establishment of “mutual aid”
relationships  with the four area fire
departments surrounding the facility. These
agreements assure the local responders are
properly equipped and trained to play the
support role identified for them in the ERP
and by the local emergency planning
committee.

Additionally, the ERP addresses the
inevitable transportation emergency caused by
releases of material being shipped to or from
the facility. This potentiality has resulted in
the acquisition of a state-of-the-art HAZMAT
response  truck,  emergency  response
equipment, and the training of emergency
responders for transportation accidents. The
transportation emergency response group has
16 HAZMAT technicians (8 are members of
the ERG), who are able to respond anywhere.
The success of this group is evidenced by the
team having established formal relationships

with local government agencies to respond to
transportation accidents involving hazardous
materials throughout the region.
The training received by the different groups
is indicative of the complexity and hazardous
potential of the facility The area brigade
members receive 80 hours of initial training
and 8 hours of refresher training on a
bimonthly basis. The site brigade members,
emergency response group, and transportation
HAZMAT team receive 120 hours of initial
training and 8 hours of refresher training on a
monthly basis. The emphasis on refresher
training is due to the dynamic nature of the 42
process areas in the facility. The plant is
constantly changing and shifting into different
phases of operations. These changes impact
the ERP and consequently redefine the actions
to be taken by responders. Refresher training
includes review of all previous release
incidents and how the response was handled.
It is important to highlight the tiered nature
of this facility's emergency response plan
because in a sense it represents the spectrum
of response alternatives open to industrial
facilities that choose to respond to releases of
hazardous substance.

Conclusions
The HAZWOPER  standard  requires
employers whose facilities have the potential
for an emergency caused by the uncontrolled
release of a hazardous substance to plan in
advance for such emergencies. This may entail
development of an evacuation plan with all
employees being instructed to evacuate, and
no one being allowed to respond to the
emergency, until outside responders arrive. At
the other end of the spectrum, compliance
may be reached by development of a
comprehensive ERP in accordance with all the
provisions of HAZWOPER paragraph (q).
Development of an emergency response
plan requires a systematic review of the
hazards on site, assumption of worstcase
scenarios, defining the distinction between
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incidental releases and releases that require an
emergency  response, development  of
evacuation procedures, standard operating
procedures for response activities,
coordination with outside response agencies,
and other preplanning activities. The ERP
serves as the document that defines the criteria
of compliance for other provisions of
paragraph (q), most notably; distinctions
between incidental releases and releases that
require an emergency response and the
content of the training program.

The guidance offered in the HAZWOPER
standard regarding emergency response
operations, if followed, offers facilities
preplanned procedures, trained employees,
and the availability of needed equipment at
critical moments during emergencies. This
type of responsible preparation can only
benefit the facility, the employees, and the
community at large.
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CASE STUDY 1

You are a member of the emergency response team at a plating company. The plating company
employs 70 people. On a warm, sunny afternoon at approximately 1:00 pm., you are purchasing
lunch from the "roach coach". The lunch truck parks outside the open bay doors of the warehouse.
The warehouse is a separate building located approximately 20 feet from the main plant. While
making your selection, you hear an awful crash and employees running from the building. Looking
through the bay doors and based on the information from employees exiting the building - you
gather the following information.

The identity of the spill is unknown. A worker was driving a forklift and backed into a storage rack.
The driver had been issued verbal warnings in the past regarding his reckless forklift operation. The
rack toppled and the containers stored on that rack crashed to the floor. A number of the containers
broke and spilled their contents. Some of the employees began to vomit and had difficulty
breathing — like the oxygen was being sucked out of the air. Everyone in the vicinity of the spill
immediately ran outside for fresh air. It is believed that a few people are missing but it is unknown
if they were in the warehouse area or in the main plant at the time of the accident. It is possible that
one employee was between the storage racks conducting an inventory when the accident occurred.

You have been trained to the awareness level and, therefore, you will do your best to identify the
spilled material, call for help, and secure the area. You can not see the labeling on the containers
from the doorway. Will you enter the area to get a closer look? You do know that in that
warehouse, they store cyanide tablets, sulfuric acid, hydrochloric acid, sodium hydroxide, and
sodium metabisulfite. From the doorway, you can see that the spilled material is a white powder
and you can detect a bad odor. Further observation reveals a number of barrels located near the
spilled material. The bung on one or two barrels has been removed — this is a common practice in
the warehouse to allow the release of stored pressure in the barrel. There are no other employees in
sight.

What is the spilled material?
What might be in the open barrels and is there any need to be concerned about the contents?

You make the 911 call. What information should be given to the dispatcher? The fire trucks have
arrived and the firechief approaches you for information. The fire department does not have any
information regarding the materials in your warehouse. In addition, the media has heard of the spill
and they are sticking a microphone in your face and bombarding you with questions. The media are
“hot” for a story because an elementary school is located within a block of your facility and this
could be “BIG” news. How will you secure the immediate area and how will you respond to these
people's demands? What would you recommend regarding evacuation of the remainder of the plant
and the school?
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CASE STUDY 2

You are a member of the emergency response team for a construction company. The company you
work for is the prime for the construction of a medical office building. There are a number of
subcontractors on the job each day.

With so many subcontractors on the job, space is at a premium. Each company has a different area
to store supplies and construction materials that are needed to get the job done. For example, at the
loading dock of the building, there are pipes and stacks of plywood. Also, in the corner of the dock
area, there are a number of 55-gallon drums. The drums are labeled with the number 1203.

In this same vicinity, two of the workers are preparing the area for concrete. One is driving a
bulldozer around to smooth the ground and dumping gravel while the other worker spreads the
gravel with a shovel. Accidentally, the bulldozer backs up into one of the barrels. The barrel
breaks and spills its contents onto the ground. The two workers are not concerned and continue
with the job at hand of spreading gravel with the shovels. What is the spilled material? What will
you report when you call in the incident? How will you secure the scene? What is the major hazard
with this material that you must be concerned about?
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TANKER SPILL
Watch the video and collect as many clues as you can —
The D.O.T. number on the tanker is 1831.

The trailer is transporting 55-gallon drums of Methyl Ethyl Ketone. If any of the drums have
spilled, what hazard(s) of MEK do we need to be concerned about?

What information will you provide to the fire department regarding the situation?
Will you attempt to save the victim?

How will you secure the area? Do you need to recommend evacuation?
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TOXICOLOGY ANSWERS

TERMS:

OSHA — Occupational Health and Safety Administration

ACGIH — American Conference of Governmental Industrial Hygienists
NIOSH — National Institute for Occupational Safety and Health

DEFINITIONS:

PEL stands for Permissible Exposure Limit. PELs are legal limits set by OSHA.

REL stands for Recommended Exposure Limit. RELs are set by NIOSH. RELs are not legally
enforceable — they are as their name applies, recommendations.

TLYV stands for Threshold Limit Value. TLVs are recommended guidelines offered by ACGIH.

TWA stands for Time Weighted Average. TWAs are based on an 8-hour hour work shift and a
40 hour work week.

Ceiling Valueis an exposure level that shall not be exceeded during any part of the work day.
STEL stands for Short Term Exposure Limit. An STEL is a 15 minute TWA exposure.
IDLH stands for Immediately Dangerousto Life or Health.

PPM stands for Parts Per Million which means one part contaminant per one million parts of air.
One part per million is equivalent to 1 inch in 16.7 miles or 1 teaspoon in 1,300 gallons.

There are four routes of exposure. Those routes of exposure are:

1. Inhalation
2. Absorption
3. Injection
4. Ingestion

The principal route of entry into the body is through inhalation.

What is the importance of the notation “skin” in toxicological data? Absorbed through the skin —
need to use appropriate PPE

Toxicology is a function of dose and time. A chemical’s ability to do damage as a result of
exposure to a single large dose is known as acute. Chemical damage due to low level repeated
exposures over a long period of time is known as chronic.
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When the chemical affects the site of exposure, such as the skin from an acid burn, this is known as
a local affect.

When the chemical does not affect the its initial site of contact but attacks other organs known as
target organs, this is known as systemic affect. An example is the affect that lead has on neurons
resulting in loss of memory, muscle tremors, loss of muscle coordination and others.
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*** | DENTI FI CATI ON ***

MSDS RECORD NUMBER . 2245281

PRODUCT NAME( S) : SULFURI C ACI D FUM NG

PRODUCT | DENTI FI CATION : MSDS NUMBER: S8252
PRODUCT CODE: 2886
C.A.S. NUMBER: 8014-95-7

DATE OF MSDS : 1998-06-30

CURRENCY NOTE : This MSDS was provided to CCOHS in
el ectronic formon 2000-03-13

*** MANUFACTURER | NFORNVATI ON ***

MANUFACTURER : Mal l'i nckrodt Baker, Inc
ADDRESS . 222 RED SCHOOL LANE
PHI LLI PSBURG NEW JERSEY
U S A 08865
Tel ephone: 800-582- 2537 (Custoner
Servi ce)

EMERGENCY TELEPHONE NO. : 908- 859- 2151
800- 424- 9300 ( CHEMTREC, USA)
703-527-3887 (CQutside USA & CANADA)
613- 996- 6666 ( CANUTEC)

*** MATERI AL SAFETY DATA ***

* Ok X F

Effective Date: 06/30/98
Super cedes: 09/ 24/ 97
MSDS  MATERI AL SAFETY DATA SHEET CHEMTREC: 800-424-9300 (USA)
e T 703-527- 3887
From Mallinckrodt Baker, Inc. (Qutsi de USA & CANADA)

222 Red School Lane CANUTEC: 613-996- 6666

Phi I i psburg, NJ 08865

NOTE: Use CHEMIREC and CANUTEC
Enmer gency Tel ephone Nunber: 908-859-2151 phone nunbers only in the event
of a chemical energency.

Al'l non-energency questions should be directed to Custoner Service

(1-800-582-2537) for assistance.

MALLI NCKRODT
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1. Product ldentification

Synonyns: A eum disulfuric acid; pyrosulfuric acid; sulfuric
acid mixed with sulfur trioxide
CAS No: 8014-95-7

Mol ecul ar Weight: 178.14
Chem cal Formul a: H2SO4 + 20% SC3
Pr oduct Codes: 2886

2. Conposition/Infornmation on Ingredients

I ngr edi ent CAS No Percent Hazardous
Sul furic Acid, mxt. with Sul fur 8014-95-7 100% Yes
Tri oxi de

Sul furic Acid 7664-93-9 80% Yes
Sul fur Trioxide 7446-11-9 > 18% Yes

3. Hazards ldentification

Enmer gency Overvi ew

PO SON!' DANGER! CORRCSI VE.

LI QU D AND M ST CAUSE SEVERE BURNS TO ALL BODY TI SSUE. MAY BE FATAL | F
SWALLOWED. HARMFUL | F | NHALED. | NHALATI ON MAY CAUSE LUNG DAMAGE. WATER
REACTI VE. STRONG OXI DI ZER. CONTACT W TH OTHER MATERI AL MAY CAUSE FI RE OR
EXPLOSI ON. STRONG | NORGANI C ACI D M STS CONTAI NI NG SULFURI C ACI D CAN CAUSE
CANCER. Ri sk of cancer depends on duration and | evel of exposure.

Potential Health Effects

I nhal ati on:

Corrosive!l Fuming sulfuric acid vapors, fumes and mists can burn all
surfaces of the respiratory tract chemically as well as by heat of
reaction with water. Coughing, choking and breathing difficulty can be
i medi ate synptons; tissue destruction, lung edemn, etc. can follow
severe exposure.

I ngesti on:

Corrosivel Causes very severe often fatal burns in the nouth and
esophagus due to tissue destruction and heat. Circulatory collapse with
cl amy skin, weak and rapid pul se, shall ow respirations, and scanty urine
may follow ingestion or skin contact. Circulatory shock is often the

i medi at e cause of death. Gastrointestinal upset and associ ated secondary
synptons nmay acconpany the ingestion of small anpunts.
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Skin Contact:

Corrosivel Can destroy skin layers and subsurface tissue on contact.
Produces deep, slow healing burns. Circulatory collapse with clamy skin,
weak and rapid pul se, shallow respirations, and scanty urine nmay follow
skin contact or ingestion. Circulatory shock is often the i mmedi ate cause
of death.

Eye Contact:

Corrosive!l Vapors, funes and mists can cause severe irritation. Can
destroy eye tissue on contact. A painful burning sensation and tearing
will be the inmmedi ate synptonms, scarring or |oss of sight are expected

Chr oni ¢ Exposure:

Damage to tooth enanmel and injury to the respiratory tract nmay foll ow
prol onged exposure to vapors. Chronic exposure to mists containing

sul furic acid is a cancer hazard.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problens or inpaired
respiratory function may be nore susceptible to the effects of the
subst ance.

4. First Aid Measures

I nhal ati on:
Remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, give oxygen. Call a physician inrediately.

| ngesti on:
DO NOT | NDUCE VOM TING. G ve large quantities of water. Never give
anything by nouth to an unconsci ous person. Call a physician inmediately.

Skin Contact:

In case of contact, imediately flush skin with plenty of water for at

| east 15 minutes while renmoving contam nated cl othing and shoes. Wash

cl ot hing before reuse. Excess acid on skin can be neutralized with a 2%
solution of bicarbonate of soda. Call a physician inmediately.

Eye Contact:
| mredi ately flush eyes with gentle but |large stream of water for at |east
15 minutes, lifting | ower and upper eyelids occasionally. Call a

physician i nmediately. Speed in diluting and rinsing with water is
extrenely inportant.

5. Fire Fighting Measures

Fire:
Not conbusti bl e, but substance is a strong oxidizer and its heat of
reaction with reduci ng agents or combusti bl es nmay cause ignition
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Expl osi on:

Contact with nost nmetal s causes formation of flamrable and expl osive
hydrogen gas. A violent exothermic reaction occurs with water. Sufficient
heat nay be produced to ignite conbustible materials.

Fire Extingui shing Media:
Dry chemical, foam or carbon di oxi de. DO NOT ADD water or other liquid to
t he acid.

Special Information:

In the event of a fire, wear full protective clothing and N OSH approved
sel f-contai ned breathing apparatus with full facepiece operated in the
pressure demand or other positive pressure node. Structural firefighter's
protective clothing is ineffective for fires involving this naterial

Stay away from seal ed containers. Water spray nay be used to extinguish
surrounding fire and cool exposed containers. Water spray will also
reduce fume and irritant gases.

6. Accidental Rel ease Measures

Ventilate area of leak or spill. Wear appropriate personal protective
equi pnment as specified in Section 8. |Isolate hazard area. Keep
unnecessary and unprotected personnel fromentering. Contain and recover
liquid when possible. Neutralize with alkaline material (soda ash, |inme),
then absorb with an inert material (e. g., vermculite, dry sand, earth),
and place in a chem cal waste container. Do not use conbustible
materials, such as saw dust. Do not flush to sewer! US Regul ations
(CERCLA) require reporting spills and releases to soil, water and air in
excess of reportable quantities. The toll free nunber for the US Coast
Guard National Response Center is (800) 424-38802.

7. Handling and Storage

Store in a cool, dry, ventilated storage area with acid resistant floors
and good drai nage. Protect from physical danage. Keep out of direct
sunlight and away from heat, water, and inconpatible materials. Do not
wash out container and use it for other purposes. Wen diluting, the acid
shoul d al ways be added slowy to water and in small anpbunts. Never use
hot water and never add water to the acid. Water added to acid can cause
uncontrol l ed boiling and spl ashing. Wen openi ng netal containers, use
non-spar ki ng tools because of the possibility of hydrogen gas being
present. Containers of this material may be hazardous when enpty since
they retain product residues (vapors, liquid); observe all warnings and
precautions listed for the product.
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8. Exposure Control s/ Personal Protection

Ai rborne Exposure Limts:

- OSHA Permi ssi bl e Exposure Limt (PEL):
1 ng/nB (TWA) for sulfuric acid.

-ACA H Threshold Limt Value (TLV):

1 ng/ nB(TWA), 3 nmg/nB8 (STEL) for sulfuri

Ventilation System
A system of | ocal and/or general exhaust
exposures bel ow the Airborne Exposure Li

c acid.

is recoomended to keep enpl oyee
mts. Local exhaust ventilation

is generally preferred because it can control the em ssions of the
contam nant at its source, preventing dispersion of it into the genera
work area. Please refer to the ACAH docunment, "lIndustrial Ventilation,
Manual of Recommended Practices", npbst recent edition, for details.

Personal Respirators (N OSH Approved):
For sulfuric acid:

If the exposure limt is exceeded, a ful
acid gas cartridge and dust/nist filter

| facepiece respirator with an
may be worn up to 50 tines the

exposure limt, or the maxi mum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is

| owest. For energencies or instances where the exposure |evels are not
known, use a full-facepiece positive-pressure, air-supplied respirator
WARNI NG Air purifying respirators do not protect workers in

oxygen-defi ci ent atnmospheres.

Skin Protection:

Wear i npervious protective clothing, including boots, gloves, |ab coat,
apron or coveralls, as appropriate, to prevent skin contact.

Eye Protection:
Use chem cal safety goggles and/or a ful

| face shield where splashing is

possi bl e. Maintain eye wash fountain and quick-drench facilities in work

area.

A
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9. Physical and Chemical Properties

Appear ance: Boi I i ng Point:
Colorless, oily, fumng liquid. Decomnposes.
Qdor : Mel ting Point:
Penetrating, sulfur trioxide. No i nformation found.
Solubility:

Vapor Density (Air=1):
Mscible with water, |iberates No information found.
nmuch heat .
Specific Gavity: Vapor Pressure (nm Hg):
1.92 No i nformation found.
pH: Evaporation Rate (BuAc=1):
No i nformation found. No i nformation found.

% Vol atiles by volume @21C (70F):
No i nformati on found.

10. Stability and Reactivity

Stability:
Stable in tightly closed containers under normal conditions of storage.
Extrenely hygroscopic. Reacts exothermically with water.

Hazar dous Deconposition Products:

Toxi ¢ fumes of oxides of sulfur when heated to deconposition. WII react
with water or steamto produce toxic and corrosive fumes. Reacts with
carbonates to generate carbon di oxi de gas, and with cyani des and sul fides
to form poi sonous hydrogen cyani de and hydrogen sul fide respectively.

Hazar dous Pol yneri zati on:
WIIl not occur.

I nconpatibilities:

Wat er, potassiumchlorate, potassium perchlorate, potassi um pernanganat e,
sodium lithium bases, organic nmaterial, halogens, metal acetylides,

oxi des and hydrides, netals (yields hydrogen gas), strong oxidizing and
reduci ng agents and many ot her reactive substances.

Condi tions to Avoid:
Heat, noisture, air, inconpatibles.
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11.

Toxi col ogi cal I nfornmation

Toxi col ogi cal Dat a:

I nhal ation rat LC50: 347 ppni 1-hr

For sulfuric acid: Oal rat LD50: 2140 ng/kg; inhalation rat LC50: 510
ng/ 8/ 2H, standard Draize, eye rabbit, 250 ug (severe); investigated as a
tunorigen, nutagen, reproductive effector

Car ci nogeni city:

Cancer Status: The International Agency for Research on Cancer (IARC) has
classified "strong inorganic acid msts containing sulfuric acid" as a
known human carci nogen, (IARC category 1). This classification applies
only to mists containing sulfuric acid and not to sulfuric acid or

sul furic acid solutions.

———————— VCancer ListsS\------mmmmmmi
---NTP Carci nogen- - -

I ngr edi ent Known Anti ci pat ed | ARC Cat egory
Sul furic Acid, mxt. with Sul fur No No None

Tri oxi de (8014-95-7)

Sul furic Acid (7664-93-9) No No None

Sul fur Trioxide (7446-11-9) No No None

Ecol ogi cal I nformation

Envi ronment al Fate:

For Concentrated Sul furic Acid: Wen released into the soil, this

material may | each into groundwater. Wen released into the air, this
material may be renpved fromthe atnosphere to a nopderate extent by wet
deposition. Wen released into the air, this material may be renmoved from
the atnosphere to a noderate extent by dry deposition

Envi ronnmental Toxicity:

For sulfuric acid:

LC50 Fl ounder 100 to 330 ng/l1/48 hr aerated water/Conditions of bioassay
not specified; LC50 Shrinmp 80 to 90 ng/l/48 hr aerated water /Conditions
of bioassay not specified; LC50 Prawn 42.5 ppni48 hr salt water

/ Condi tions of bioassay not specified.

This material nmay be toxic to aquatic life.

Di sposal Consi derati ons

What ever cannot be saved for recovery or recycling should be handl ed as
hazardous waste and sent to a RCRA approved incinerator or disposed in a
RCRA approved waste facility. Processing, use or contamnation of this
product may change the waste managenent options. State and |ocal disposa
regul ations may differ fromfederal disposal regul ations.

Di spose of container and unused contents in accordance with federal
state and | ocal requirenents.




14. Transport Information

Donmestic (Land, D.OT.)

Proper Shi ppi ng Nane: SULFURI C ACID, FUM NG (W TH LESS THAN 30% FREE
SULFUR TRI OXI DE)

Hazard C ass: 8

UN/ NA: UN1831 Packi ng G oup: |
Information reported for product/size: 500G

I nternational (Water, 1.MQ)

Proper Shi pping Nane: SULPHURI C ACI D, FUM NG

Hazard d ass: 8, 6.1

UN/ NA: UN1831 Packi ng G oup: |

Information reported for product/size: 500G
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15. Regul atory Infornmation

-------- \ Chemical Inventory Status - Part 1\------------mmommmo

I ngr edi ent TSCA EC Japan Australia

Sul furic Acid, mxt. with Sul fur Trioxide Exenpt No Yes Yes

(8014-95-7)

Sul furic Acid (7664-93-9) Yes Yes Yes Yes

Sul fur Trioxide (7446-11-9) Yes Yes Yes Yes

———————— \Chemical Inventory Status - Part 2\---------ommmmmmmm e

- - Canada- -

I ngr edi ent Korea DSL NDSL  Phi |

Sul furic Acid, mxt. with Sulfur Trioxide Yes No No Yes

(8014-95-7)

Sul furic Acid (7664-93-9) Yes Yes No Yes

Sul fur Trioxide (7446-11-9) Yes Yes No Yes

———————— \ Federal, State & International Regulations - Part 1\--------------
- SARA 302- @ ------ SARA 313------

I ngr edi ent RQ TPQ Li st Chenical Catg

Sul furic Acid, mixt. with Sulfur No No No No

Tri oxi de (8014-95-7)

Sul furic Acid (7664-93-9) 1000 1000 Yes No

Sul fur Trioxide (7446-11-9) 100 100 No No

———————— \ Federal, State & International Regulations - Part 2\---------------

- RCRA- - TSCA-

I ngr edi ent CERCLA 261. 33 8(d)

Sul furic Acid, mixt. with Sul fur 1000 No No

Tri oxi de (8014-95-7)

Sul furic Acid (7664-93-9) 1000 No No

Sul fur Trioxide (7446-11-9) 1 No No

Chemri cal Weapons Convention: No TSCA 12(b): No CDTA:  Yes

SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No

Reactivity: Yes (M xture / Liquid)

Austral i an Hazchem Code: 4WE

Australian Poi son Schedul e: No information found.

VHM S: Thi s MSDS has been prepared according to the hazard
criteria of the Controlled Products Regul ati ons (CPR) and
the MSDS contains all of the information required by the
CPR.
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16. OGther Information

NFPA Rati ngs:
Health: 3 Flammability: 0 Reactivity: 2 OQther: Water reactive

Label Hazard Warni ng:

PO SON!' DANGER! CORROCSI VE.

LI QU D AND M ST CAUSE SEVERE BURNS TO ALL BODY TI SSUE. MAY BE FATAL | F
SWALLOWED. HARMFUL | F | NHALED. | NHALATI ON MAY CAUSE LUNG DAMAGE. WATER
REACTI VE. STRONG OXI DI ZER. CONTACT W TH OTHER MATERI AL MAY CAUSE FI RE OR
EXPLOSI ON. STRONG | NORGANI C ACI D M STS CONTAI NI NG SULFURI C ACI D CAN CAUSE
CANCER. Ri sk of cancer depends on duration and | evel of exposure.

Label Precautions:

Do not get in eyes, on skin, or on clothing.

Do not breathe mst, vapor, or funes.

Keep cont ai ner cl osed.

Keep fromcontact with clothing and ot her conbustible materials.
Use only with adequate ventilation

Wash thoroughly after handling.

Do not contact with water

Label First Aid:

In all cases call a physician imediately. In case of contact,

i medi ately flush eyes or skin with plenty of water for at |east 15

m nutes whil e renmovi ng contam nated cl ot hi ng and shoes. Wash cl ot hi ng
before re-use. Excess acid on skin can be neutralized with a 2%

bi carbonate of soda solution. If inhaled, renove to fresh air. If not
breathing, give artificial respiration. If breathing is difficult, give
oxygen. |If swall owed, DO NOT | NDUCE VOM TING G ve |arge quantities of
wat er. Never give anything by nouth to an unconsci ous person

Product Use:
Laborat ory Reagent.

Revi si on I nformation:
MSDS Section(s) changed since |last revision of docunment include: 1, 2, 3.

Di scl ai mer:
EIE R b S b I I I I I I S R R I I I I S I S R R I I I I S S R I I B O S S I
Mal | i nckrodt Baker, Inc. provides the information contained herein in good
faith but makes no representation as to its conprehensiveness or accuracy.
This docunent is intended only as a guide to the appropriate precautionary
handl i ng of the material by a properly trained person using this product.
I ndi vidual s receiving the informati on nust exercise their independent
judgrment in determining its appropriateness for a particular purpose.
MALLI NCKRODT BAKER, | NC. MAKES NO REPRESENTATI ONS OR WARRANTI ES, El THER
EXPRESS OR | MPLI ED, | NCLUDI NG W THOUT LI M TATI ON ANY WARRANTI ES OF
MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPOSE W TH RESPECT TO THE
| NFORVATI ON SET FORTH HEREI N OR THE PRODUCT TO WHI CH THE | NFORMATI ON REFERS
ACCORDI NGLY, MALLI NCKRODT BAKER, INC. WLL NOT BE
RESPONSI BLE FOR DAMAGES
RESULTI NG FROM USE OF OR RELI ANCE UPON THI S | NFORMATI ON
EIE R I S b I A I I I I S R R I I R S I S R I I I I I S R I I I I S S I b I
Prepared by: Strategic Services Division

Phone Nunber: (314) 539-1600 (U. S A)
S8252
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MS DS

* Ok X F
* Ok X F

* * % *x % *x * *x * % *x * *x * *x * * *x * *x * *x * * *x * %

| DENTI FI CATI ON

MSDS RECORD NUMBER : 2245290
PRODUCT NANE( S) : SODI UM METABI SULFI TE
PRODUCT | DENTI FI CATION : MSDS NUMBER: S4378
PRODUCT CODE: 7776, 7777
C. A S. NUMBER: 7681-57-4Sodi um
Met abi sul fite; 7631-90-5 Sodium Bisul fite.
DATE OF MSDS : 1999-11-17
CURRENCY NOTE . This MSDS was provided to CCOHS in
el ectronic formon 2000-03-13

*** MANUFACTURER | NFORNVATI ON ***

MANUFACTURER : Mal l'i nckrodt Baker, Inc
ADDRESS . 222 RED SCHOOL LANE
PHI LLI PSBURG NEW JERSEY
US A 08865
Tel ephone: 800-582-2537 (Custoner
Servi ce)

EMERGENCY TELEPHONE NO. : 908- 859- 2151
800- 424- 9300 ( CHEMTREC, USA)
703-527-3887 (CQutside USA & CANADA)
613- 996- 6666 ( CANUTEC)

*** MATERI AL SAFETY DATA ***

Effective Date: 11/17/99
Super cedes: 12/08/96

MSDS  MATERI AL SAFETY DATA SHEET CHEMTREC: 800-424-9300 (USA)
R T T 703-527-3887
From Mallinckrodt Baker, Inc. (Qutsi de USA & CANADA)
222 Red School Lane CANUTEC: 613-996- 6666

Phi I 1i psburg, NJ 08865
NOTE: Use CHEMIREC and CANUTEC
Enmer gency Tel ephone Nunber: 908-859-2151 phone nunbers only in the event
of a chemical energency.

Al'l non-emergency questions should be directed to Custoner Service
(1-800-582-2537) for assistance.

MALLI NCKRODT
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1. Product ldentification

Synonyns: Sodi um pyrosul fite; pyrosul furous acid, disodiumsalt
CAS No: 7681-57-4 Sodi um Met abi sul fite; 7631-90-5 Sodi um
Bisulfite.

Mol ecul ar Weight: 190.13

Chemi cal Fornula: Na2S206 (sodi um netabisulfite) and NaHSO3 (sodi um
bisulfite)

Pr oduct Codes: 7776, 7777

2. Composition/Information on Ingredients

I ngr edi ent CAS No Percent Hazardous
Sodi um Met abi sul fite 7681-57-4 100% Yes
Sodium Bisul fite 7631-90-5 < 0.001% No

3. Hazards ldentification

Emer gency Overvi ew

WARNI NG HARMFUL | F SWALLOWED OR | NHALED. CAUSES | RRI TATI ON TO SKI N, EYES
AND RESPI RATORY TRACT. MAY CAUSE ALLERG C RESPI RATORY REACTI ON. REACTS W TH
ACI DS AND WATER RELEASI NG TOXI C SULFUR DI OXI DE GAS

Potential Health Effects

I nhal ati on:

Causes irritation to the respiratory tract. Synptonms may incl ude
coughi ng, shortness of breath. May cause allergic reaction in sensitive
i ndi vi dual s.

I ngesti on:

May cause gastric irritation by the liberation of sulfurous acid. An
asthmatic reaction may occur after ingestion. Large doses may result in
nausea, voniting, diarrhea, abdom nal pains, circulatory disturbance, and
central nervous system depression. Estinmated fatal dose is 10 gm

Skin Contact:
Causes irritation to skin. Synptons include redness, itching, and pain

Eye Contact:

Causes irritation, redness, and pain. Contact nay cause irreversible eye
damage. Synptonms may include stinging, tearing, redness, swelling,
corneal damage and blindness.
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Chroni ¢ Exposure:
No i nformati on found.

Aggravation of Pre-existing Conditions:

Sonme individuals are said to be dangerously sensitive to mnute anpunts
of sulfites in foods. Synmptons may include broncho constriction, shock
gastroi ntestinal disturbances, angio edema, flushing, and tingling
sensations. Once allergy devel ops, future exposures can cause asthna
attacks with shortness of breath, wheezing, and cough

4. First Aid Measures

I nhal ati on:
Remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, give oxygen. Get nedical attention.

| ngesti on:
I nduce vonmiting i nmediately as directed by nedical personnel. Never give
anything by nouth to an unconsci ous person. Get medical attention

Skin Contact:

W pe off excess naterial fromskin then imediately flush skin with
plenty of water for at |east 15 minutes. Renpve contani nated clothing and
shoes. Get nedical attention. Wash cl ot hi ng before reuse. Thoroughly
cl ean shoes before reuse.

Eye Contact:
I mredi ately flush eyes with plenty of water for at |east 15 m nutes,
lifting | ower and upper eyelids occasionally. Get nedical attention
i medi atel y.

5. Fire Fighting Measures

Fire:
Not considered to be a fire hazard.

Expl osi on:
Not considered to be an expl osi on hazard.

Fire Extingui shing Media:
Use any neans suitable for extinguishing surrounding fire. Do not allow
wat er runoff to enter sewers or waterways.

Speci al Information:

In the event of a fire, wear full protective clothing and N OSH approved
sel f-contai ned breathing apparatus with full facepiece operated in the
pressure denmand or other positive pressure node.
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6. Accidental Rel ease Measures

Ventilate area of leak or spill. Wear appropriate personal protective
equi pnment as specified in Section 8. Spills: Pick up and place in a

sui tabl e container for reclamation or disposal, using a nethod that does
not generate dust. Cautiously spray residue with plenty of water
providing ventilation to clear sul fur dioxide fumes generated from water
contact. US Regul ations (CERCLA) require reporting spills and rel eases to
soil, water and air in excess of reportable quantities. The toll free
nunber for the US Coast Guard National Response Center is (800) 424-8802.

7. Handling and Storage

Keep in a tightly closed container. Protect from physical danage. Store
in a cool, dry, ventilated area away from sources of heat, noisture and

i nconpatibilities. Releases toxic sulfur dioxide gas when in contact with
water, ice. Keep away from acids, water, ice, and oxidizing agents. Use
only with appropriate protective equipnent. Do not use in unventil ated
areas such as holds of fishing boats, walk in coolers or confined spaces.
Containers of this material may be hazardous when enpty since they retain
product residues (dust, solids); observe all warnings and precautions
listed for the product.

8. Exposure Control s/ Personal Protection

Ai rborne Exposure Limts:

-ACA H Threshold Limt Value (TLV):

5mg/ nB (TWA) for sodiumbisulfite & for sodium nmetabisulfite, A4 Not
cl assifiable as a human carci nogen

Ventil ation System

A system of | ocal and/or general exhaust is reconmended to keep enpl oyee
exposures bel ow the Airborne Exposure Limts. Local exhaust ventilation
is generally preferred because it can control the em ssions of the

contam nant at its source, preventing dispersion of it into the genera
work area. Please refer to the ACG H docunent, "Industrial Ventilation, A
Manual of Reconmmended Practices", npbst recent edition, for details.

Personal Respirators (N OSH Approved):

If the exposure limt is exceeded, a half-face respirator with an acid
gas cartridge may be worn for up to ten tines the exposure limt or the
maxi mum use concentration specified by the appropriate regulatory agency
or respirator supplier, whichever is lowest. A full-face piece
respirator with an acid gas cartridge my be worn up to 50 tinmes the
exposure limt, or the maxi mum use concentration specified by the
appropriate regul atory agency, or respirator supplier, whichever is

| owest. For energencies or instances where the exposure |evels are not
known, use a full-facepiece positive-pressure, air-supplied respirator
WARNI NG Air-purifying respirators do not protect workers in
oxygen-defi ci ent atnmospheres.
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Skin Protection:

Wear inpervious protective clothing, including boots, gloves, |ab coat,
apron or coveralls, as appropriate, to prevent skin contact. (neoprene,
pol yvi nyl chloride).

Eye Protection

Use chem cal safety goggles and/or full face shield where dusting or
spl ashing of solutions is possible. Miintain eye wash fountain and
qui ck-drench facilities in work area.

Physi cal and Chenical Properties

Appear ance: Boi | i ng Point:

VWiite to yellow white crystalline Not appl i cabl e.

granul es.

Qdor : Mel ting Point:

Sli ght odor of sul fur dioxide. 150C (302F)

Solubility: Vapor Density (Air=1):
Very soluble in water, insoluble No i nformation found.

i n al cohol

Specific Gavity: Vapor Pressure (nm Hg):
1.48 No i nformation found.
pH: Evaporation Rate (BuAc=1):
Aqueous solution is acidic. No i nformati on found.

% Vol atiles by volume @21C (70F):

Stability and Reactivity

Stability:
Strength di mi ni shes sonewhat with age. Gradual |y deconposes in air to

sul fate, generating sulfurous acid gas. Contact with noisture (water, wet

ice, etc.), will release toxic sul fur dioxide gas.

Hazar dous Deconposition Products:
Oxi des of sulfur and sodi um nay form when heated to deconposition

Hazar dous Pol ymeri zati on:
WIIl not occur

I nconpatibilities:
Water, acids, alkalis, sodiumnitrite, oxidizers, alum num powder.

Conditions to Avoid:
Moi sture, heat, flames, ignition sources and inconpati bl es.
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11. Toxi col ogi cal Infornmation

Sodi um Met abi sul fite [7681-57-4]: No LD50/LC50 information found
relating to nornmal routes of occupational exposure. Investigated as a
tunori gen, nutagen and

reproductive effector. Sodium Bisul fite
[ 7631-90-5]: Oral rat LD50: 2000 ng/kg. Investigated as a tunorigen and
nmut agen.

———————— VCancer LisStsS\------mmmmmm i
---NTP Carci nogen- - -

I ngr edi ent Known Anti ci pat ed | ARC Cat egory
Sodi um Met abi sul fite (7681-57-4) No No 3
Sodium Bisul fite (7631-90-5) No No 3

12. Ecol ogical Infornmation

Envi ronnment al Fat e:
No i nformati on found.

Envi ronnmental Toxicity:
No i nformation found.

13. Disposal Considerations

What ever cannot be saved for recovery or recycling should be managed in
an appropriate and approved waste di sposal facility. Processing, use or
contam nati on of this product nmay change the waste nanagenent options.
State and | ocal disposal regulations may differ fromfederal disposa
regul ati ons.

Di spose of container and unused contents in accordance with federal,
state and | ocal requiremnents.

14. Transport Information

Not regul at ed.

15. Regul atory Information

———————— \ Chemical Inventory Status - Part 1\-------------------o

I ngr edi ent TSCA EC Japan Australia
Sodi um Met abi sul fite (7681-57-4) Yes Yes Yes Yes
Sodium Bisul fite (7631-90-5) Yes Yes Yes Yes
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———————— \ Chemical Inventory Status - Part 2\-----------------mmm o

- - Canada- -
I ngr edi ent Korea DSL NDSL  Phi | .
Sodi um Met abi sul fite (7681-57-4) Yes Yes No Yes
Sodium Bisul fite (7631-90-5) Yes Yes No Yes
-------- \ Federal, State & International Regulations - Part 1\--------------
- SARA 302- @ ------ SARA 313------
I ngr edi ent RQ TPQ List Chenical Catg.
Sodi um Met abi sul fite (7681-57-4) No No No No
Sodi um Bi sul fite (7631-90-5) No No No No
———————— \ Federal, State & International Regulations - Part 2\---------------
- RCRA- - TSCA-
I ngr edi ent CERCLA 261. 33 8(d)
Sodi um Met abi sul fite (7681-57-4) No No Yes
Sodium Bisul fite (7631-90-5) 5000 No Yes
Chemi cal Wapons Convention: No TSCA 12(b): No CDTA:  No
SARA 311/312: Acute: Yes Chronic: No Fire: No Pressure: No

Reactivity: Yes (M xture / Solid)

Austral i an Hazchem Code: No information found.

Austral i an Poi son Schedul e: No information found.

VHM S: Thi s MSDS has been prepared according to the hazard
criteria of the Controlled Products Regul ati ons (CPR) and
the MSDS contains all of the information required by the
CPR.

16. OGther Information

NFPA Rati ngs:
Health: 3 Flammability: 0 Reactivity: 1

Label Hazard Warni ng:

WARNI NG HARMFUL | F SWALLOWED OR | NHALED. CAUSES | RRI TATI ON TO SKI N, EYES
AND RESPI RATORY TRACT. MAY CAUSE ALLERG C RESPI RATORY REACTI ON. REACTS

W TH ACI DS AND WATER RELEASI NG TOXI C SULFUR DI OXI DE GAS.

Label Precautions:

Avoi d contact with eyes, skin and clothing.

Avoi d breathi ng dust.

Keep cont ai ner cl osed.

Use only with adequate ventil ation.

Wash thoroughly after handling.

For Reagent and Technical G ades: Not For Food Use. For TAC Grades: Do not
use in neats or in foods recognized as a source of Vitanin B-1, nor in
fruits or vegetables to be served or sold raw to consuners or to be
presented to consuners as fresh.

Label First Aid:
If swal |l owed, induce vomting i mediately as directed by nedical
personnel . Never give anything by nouth to an unconsci ous person. |f
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i nhal ed, renove to fresh air. If not breathing, give artificia
respiration. If breathing is difficult, give oxygen. In case of contact,
wi pe off excess material fromskin then i mediately flush eyes or skin
with plenty of water for at least 15 nminutes. Renpve contani nated

cl ot hi ng and shoes. Wash clothing before reuse. In all cases, get

nedi cal attention.

Pr oduct Use:
Laborat ory Reagent.

Revi si on I nformati on:
No changes.

Di scl ai mer:
EE R I S b R I I I I I b I S R R R I R S I S R I I I A I S R I I B I S S O I S
Mal | i nckrodt Baker, Inc. provides the informati on contained herein in good
faith but makes no representation as to its conprehensiveness or accuracy.
This docunent is intended only as a guide to the appropriate precautionary
handl i ng of the material by a properly trained person using this product.
I ndi vidual s receiving the informati on nust exerci se their independent
judgrment in determining its appropriateness for a particular purpose.
MALLI NCKRODT BAKER, | NC. MAKES NO REPRESENTATI ONS OR WARRANTI ES, El THER
EXPRESS OR | MPLI ED, | NCLUDI NG W THOUT LI M TATI ON ANY WARRANTI ES OF
MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPOSE W TH RESPECT TO THE
| NFORVATI ON SET FORTH HEREI N OR THE PRODUCT TO WHI CH THE | NFORMATI ON REFERS
ACCORDI NGLY, MALLI NCKRODT BAKER, INC. WLL NOT BE RESPONSI BLE FOR DAMAGES
RESULTI NG FROM USE OF OR RELI ANCE UPON THI S | NFORMATI ON
R S kS I S kS R R Sk S kS R S S kS S kR S R I S S R S
Prepared by: Strategic Services Division

Phone Nunber: (314) 539-1600 (U. S A)
S4378
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* MS DS *
* *
* Canadi an Centre for Qccupational Health and Safety *
ok ok ok ok ok ok ok ok x % % % x| ggye : 2000-2 (May, 2000) *
*** | DENTI FI CATI ON ***
MSDS RECORD NUMBER . 1988341
PRODUCT NAME( S) : SULFUR DI OXI DE

PRODUCT | DENTI FI CATION : MSDS NO. 2541
CAS NUMBER: 7446-09-5
PRODUCT CODE: NA

DATE OF MSDS : 1998-07-31

CURRENCY NOTE . This MSDS was provided to CCOHS in
el ectronic formon 1999-05-07

*** MANUFACTURER | NFORNVATI ON ***

MANUFACTURER . BP G| Conpany
ADDRESS : 200 Public Square
Cleveland O©Chio
U S A 44114- 2375

Tel ephone: 216-586-6184 (Techni cal

CGeneral Assistance) 216-586- 8023 (MBDS

Contact, General Assistance) ( Nor mal

O fice Hours, 8:00-4:30 MF EST)
EVMERGENCY TELEPHONE NO. : 800-321-8642 (BP Anerica, 24 Hour

Assi st ance)

800-424-9300 (CHEMIREC, 24 Hour

Assi stance, In U S.)

703-527-3887 (CHEMIREC, 24 hour

Assi st ance, El sewhere)

*** SUPPLI ER/ DI STRI BUTOR | NFORMATI ON ***

SUPPLI ER/ DI STRI BUTOR : BP Anmerica

ADDRESS : 200 Public Square
Cleveland Onio
U S A 44114- 2375

EMERGENCY TELEPHONE NO. : 800-321-8642 (24 Hour Energency
Assi st ance)
800- 424-9300 (CHEMIREC, 24 Hour Enmergency
Assi stance, In U S.)
703-527-3887 (CHEMIREC, 24 Hour Energency
Assi st ance, El sewhere)

*** MATERI AL SAFETY DATA ***
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============ CHEM CAL PRODUCT AND COMPANY | DENTI FI CATI ON =================

TRADE NAME: SULFUR DI OXI DE
CAS NUMBER: 7446-09-5
SYNONYM S) : 0OHS22290; PROCESS STREAM SULFUROUS ACI D

ANHYDRI DE; SULFURQUS ANHYDRI DE; SULFURQOUS
OXI DE; SULFUR OXI DE; SULPHUR DI OXI DE;, SC2

M5DS NUMBER: 2541
PRODUCT CODE: NA
HI ERARCHY: NA

MANUFACTURER/ SUPPLI ER: BP G | Conpany

ADDRESS: 200 Public Square, Ceveland, OH 44114-2375
TELEPHONE NUMBERS - 24 HOUR EMERGENCY ASSI| STANCE:

BP America: 800-321-8642

CHEMTREC Assi stance (In U. S.): 800-424-9300

CHEMTREC Assi stance (El sewhere): 703-527-3887
TELEPHONE NUMBERS - GENERAL ASSI STANCE: (Normal O fice Hours):
(8:00-4:30 MF, EST):

Techni cal : 216-586-6184

MSDS Contact: 216-586-8023

==============COMPOSI TI ON/ | NFORNVATI ON ON | NGREDI ENTS ====================

COVPONENT: Sul fur Di oxi de

CAS NO.: 7446-09-5

% BY WI.: 100

EXPOSURE LI M TS:

5.2 ng/nB (2 ppn) TLV ACAH
13 ng/nm8 (5 ppm STEL ACAH
5 ng/m8 (2 ppm) PEL OSHA
13 ng/n8 (5 ppm STEL OSHA
5 ng/m3 (2 ppm) REL N GSH
13 ng/nm8 (5 ppm) STEL NI OsH
100 ppm I DLH NI OSH

5 ng/m8 (2 ppm TWA MEX CAN
10 ng/nm8 (5 ppm STC MEXI CAN

The OSHA Perm ssi ble Exposure Limts |isted above were

pronmul gated by OSHA in 1989. This standard was vacated by the
U S. Court of Appeals for the Eleventh Circuit. Exposure limts
defined in specific chem cal standards found in 29 CFR

1910. 1000- 1048 are not covered by this ruling and are still

enf or ceabl e.

Clear Gas or Liquid Wth a Pungent, Suffocating Cdor.

Danger! Harnful or Fatal If Inhal ed. Poisonous Gas. Toxic Effects My
Be Del ayed. May Be Irritating/ Corrosive To the Skin, Eyes and
Respiratory Tract. Possi bl e Reproductive Hazard (Contains Materi al

Whi ch May Cause Reproductive Effects Based On Aninmal Data).
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POTENTI AL HEALTH EFFECTS

May cause skin irritation. Contact with npist skin nmay cause severe
irritation and burns. Repeated or prol onged exposure may cause
dermatitis. Contact with liquefied material may cause frostbite.

EYE:

May be severely irritating and/ or corrosive. Exposure to gas may
cause irritation, conjunctivitis and lacrimation. Direct contact with
liquid may cause irritation, blurred vision, edemn, possible

per manent corneal opacity and | oss of vision.

| NHALATI ON:

May cause severe irritation to the respiratory tract. May al so cause
bronchoconstricti on, cough, sneezing, wheezing, chest pain, nausea,
vom ting, confusion, cyanosis, pulnmnary edema and unconsci ousness.
Toxic lung effects nay be del ayed. Death may occur from Il ack of
oxygen due to severe edema or obstruction of the upper airway.
Repeat ed or prol onged exposure may cause perforation of the nasa
septum May cause allergic reactions in sone individuals.

I NGESTI ON

Not a normal route of exposure. Ingestion is unlikely.

SPECI AL TOXI C EFFECTS:

May cause adverse reproductive effects, based on tests with

| aboratory aninmals. May al so be nmutagenic in mammal i an and

non- manmal i an test systens. Studies indicate that there may be a

rel ati onshi p between chronic respiratory illness and the frequency of
exposure. An epi dem ol ogy study noted a statistically significant
associ ation for enphysema nortality and increased duration of
exposure to sul fur dioxide with peak val ues exceedi ng 24 ppm |ARC
has determined that there is linmted evidence for the carcinogenicity
of Sulfur Dioxide in experinmental aninmals and inadequate evidence

for the carcinogenicity of Sulfur Dioxide in humans. (1 ARC O ass- 3).
| ARC has determ ned that occupational exposures in petrol eum

refining are probably carcinogenic to humans.

See Section FIRST AID MEASURES - for Medical Conditions Aggravated
By Exposure.

—————=——=————=——=—=—=—=—==—=—==== FI RST Al D MEASURES ========—=====—==—=—=—======—===

Remove contami nated clothing i mediately. Wash area of contact
thoroughly with soap and water. Get immedi ate nedi cal attention
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EYE:

Flush i mediately with | arge anmounts of roomtenperature water for at
| east 15 minutes. Eyelids should be held away fromthe eyeball to
ensure thorough rinsing. Get inmredi ate nedical attention

| NHALATI ON:

Patients should be noved fromthe toxic environment and adm ni stered
100% hum di fi ed suppl emental oxygen with assisted ventilation as
required. If not breathing, institute cardi opul nbnary resuscitation
(CPR). If breathing is difficult, ensure clear airway and give oxygen
Keep affected person warmand at rest. Get imedi ate nedica
attention.

| NGESTI ON
Ingestion is unlikely. Gve 1-3 glasses of water or mlk to dilute
stomach contents. Get inmediate medical attention

MEDI CAL CONDI TI ONS AGGRAVATED BY EXPOSURE
Persons with asthma or pre-existing respiratory tract disorders may
be at an increased risk of exposure.

NOTES TO PHYSI Cl AN:

Support respiratory and cardi ovascul ar function. Adm nister 100%
hum di fi ed suppl emental oxygen with assisted ventilation as required.
Endotracheal intubation or tracheostony nmay be needed if upper airway
obstruction is present. Rewarm ng and a variety of topical treatnents
are useful for frostbite injury. Consult standard references. Any
patient with a history of significant inhalation exposure or
respiratory tract irritation should be admtted to the hospital for
at |least 24 hours observation. Baseline chest x-ray and arteria

bl ood gases should be obtained in victine with significant inhalation
exposure or synptoms of respiratory tract irritation. If cough or
difficulty in breathing devel ops, evaluate for respiratory tract

irritation, bronchitis, or pneunonitis. Carefully observe patients

wi th inhalation exposure for the devel opnent of any systemc signs or
synpt ons and admi ni ster synptomatic treatnment as necessary.
Respiratory tract irritation, if severe, can progress to pul nobnary
edema whi ch nay be delayed in onset up to 24 to 72 hours after
exposure in sone cases. Miintain adequate ventilation and oxygenation
with close nonitoring of arterial blood gases. If pQ2 cannot be

mai nt ai ned above 50 mrHg with inspiration of 60 percent oxygen by
face mask or mechanical ventilation, then positive-end-expiratory
pressure (PEEP) in intubated patients or continuous-positive-airway
pressure (CPAP) in non-intubated patients may be necessary. |nhaled
synpat hom nmeti ¢ bronchodil ators may be useful if bronchospasmis
present. Avoid bronchodilators containing sulfite preservatives
(i.e., isoetharine). Consider the use of albuterol inhalation (90 ntg
aerosol ). Exposed skin should be copiously flushed with room
tenperature water. Exposed eyes should be irrigated with copious
amounts of roomtenperature water for at least 15 mnutes. If
irritation, pain, swelling, lacrimtion, or photophobia persist after
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15 minutes of irrigation, an ophthal nol ogi ¢ exanm nation shoul d be
performed. Crystalloid solutions must be administered carefully,

AVO DI NG a net positive fluid balance. Mnitor fluid status through a
central line or Swan Ganz(R) catheter. Morphine is not reconmended
since respiratory depression and el evated intracranial pressure nay
occur. Antibiotics are indicated only when there is evidence of
infection. Uticaria or other hypersensitivity rashes may be treated
wi th antihi stam nes and corti costeroids.

—===—=========—========== | REFI GHTI NG MEASURES =============—==—=========

FLASH PO NT:

AUTO GNI TI ON TEMPERATURE

FLAMWABILITY LIMTS IN AIR (% BY VOL.) LOAER
FLAMMABI LITY LIMTS IN AIR (% BY VOL.) UPPER

HAZARDOUS COVBUSTI ON PRODUCTS:

Conbusti on may produce toxi c gases such as sul fur oxides.

BASI C FI RE FI GHTI NG PROCEDURES:

Shut of f source of flow if possible. Do not extinguish fire if gas
source cannot be shut off. Use a water spray to cool fire-exposed
contai ners, structures and to protect personnel. If leak or spill has
not ignited, ventilate area and use water spray to disperse gas or
vapor and to protect personnel attenpting to stop a |eak. Exposed
firefighters must wear MSHA/ Nl OSH approved positive pressure

sel f-contai ned breathing apparatus with full face mask and ful
protective cl ot hing.

UNUSUAL FI RE & EXPLOSI ON HAZARDS

Irritating and/or toxic substances nmay be enmitted upon therma
deconposi ti on.

—====—=—==============  ACC| DENTAL RELEASE NVEASURES =====================

If your facility or operation has an "O | or Hazardous Substance
Contingency Plan", activate its procedures. Take i mediate steps to
stop and contain the spill. Caution should be exercised regarding
personnel safety and exposure to the spilled material. For technica
advi ce and assistance related to chem cals, contact CHEMIREC
(800/424-9300) and your local fire departnent. Notify the Nationa
Response Center, if required. Also notify appropriate state and | oca
regul atory agencies, the LEPC and the SERC. Contact the |ocal Coast
Guard if the release is into a waterway.

Ful Iy encapsul ati ng, vapor protective clothing should be worn for
spills and leaks with no fire. Do not touch or wal k through spilled
material. Stop leak if you can do it without risk. If possible, turn
| eaki ng containers so that gas escapes rather than liquid. Prevent
entry into waterways, sewers, basenments, or confined areas. Do not
direct water at spill or source of |eak. Use water spray to reduce
vapors or divert vapor cloud drift. |Isolate area until gas has

di spersed
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During an accidental rel ease, personal protection equipnent nmay be
required (see Section EXPOSURE CONTROLS/ PERSONAL PROTECTI ON) .

Addi tional regulatory requirenents may apply (see Section REGULATORY
| NFORMATI ON) .

—======================  HANDLI|I NG AND STORAGE ========—======—=—=—=—==—====—======

Use only with adequate ventilation. Keep containers closed. A
sensitized enpl oyee should not be exposed to the naterial which
causes the sensitization. Use good personal hygiene practices. Wash
hands before eating, drinking, smoking, or using toilet facilities.
Rermove contani nated cl ot hi ng and cl ean before reuse. Wash thoroughly
after work using soap and water.

Enpty containers may contain toxic, flamrmable/conbustible or

expl osi ve residue or vapors. Do not cut, grind, drill, weld, reuse
or dispose containers unless adequate precautions are taken agai nst
t hese hazards.

Store in tightly closed containers in cool, dry area away from heat
and inconpatibles. Do not store in unlabel ed containers.

============== EXPOSURE CONTROLS / PERSONAL PROTECTI ON ===================

ENG NEERI NG CONTROLS
Ventilation and other forms of engineering controls are often the
preferred neans for controlling chemnical exposures.

PERSONAL PROTECTI ON EQUI PMENT ( PPE)

Prevent eye contact with this material. War chem cal tight goggl es.
Provi de an eyewash station i mediately accessible to the work area.
SKI'N PROTECTI ON

Prevent skin contact. Wear gloves found to be inpervi ous under
conditions of use. Additional protection nay be necessary to prevent
skin contact including use of apron, arntovers, face shield, boots,
or full body protection. A safety deluge shower should be located in
t he work area.

RESPI RATORY PROTECTI ON

If exposure limts are exceeded or if irritation is experienced,

NI OSH approved respiratory protection should be worn. Respiratory
protection may be needed for non-routine or emergency situations.

See Section COVPCOSI TI ON | NFORVATI ON ON | NGREDI ENTS For Exposure
Gui del i nes.
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—===—=============  PHYS| CAL AND CHEM CAL PROPERTI ES ===================

BO LI NG PO NT: -10 C (14 F)

SP. GRAVITY (Water=1): 1.434 @-10 C (14 F)
MELTI NG POl NT: -73 C (-99.4 F)

% VOLATI LE: NA

VAPOR PRESSURE: 2538 MM HG @21 C (69.8 F)
EVAPORATI ON RATE: ND

VAPOR DENSI TY (Air=1): 2.26

VI SCOSI TY: 0.368 MPA @0 C (32 F)
% SOLUBI LI TY | N WATER: 22.8 % @O0 C (32 F)
OCTANOL/ WATER PARTI TI ON COEFFI Cl ENT:  ND

POUR PO NT: NA

pH: ACI DI C I N SOLUTI ON
MOLECULAR WEI GHT: 64. 06

MOLECULAR FORMULA: s

ODOR/ APPEARANCE:

Clear Gas or Liquid Wth a Pungent, Suffocating Cdor.

—===—================= STABI LI TY AND REACTI VI TY =======================

STABI LI TY/ | NCOVPATI BI LI TY:
Stabl e under conditions of normal use. May corrode al unm num surfaces.
Liquid may attack sonme forns of plastic, rubber and coatings.

HAZARDOUS REACTI ONS/ DECOVPCSI TI ON PRODUCTS

Irritating or toxic substances may be em tted upon therna
deconposi ti on. Deconposition products include oxides of sulfur. My
react with water to formcorrosive sulfuric and sul furous acids. My
al so react with alkaline nmaterials and sone active netals.

Thi s substance, when discarded or disposed of, is not specifically
listed as a hazardous waste in Federal regulations; however it could
be characteristically hazardous if it is considered toxic, corrosive,
ignitable, or reactive according to Federal definitions (40 CFR 261).
Additionally, it could be designated as hazardous according to state
regul ati ons. This substance could al so becone a hazardous waste if it
is mxed with or conmes in contact with a hazardous waste. Check 40
CFR 261 to determ ne whether it is a hazardous waste. If it is a
hazardous waste, regul ations at 40 CFR 262, 263, 264, 268 and 270
apply. The transportation, storage, treatnent, and di sposal of this
waste material must be conducted in conpliance with all applicable
Federal, state, and local regulations.

There nmay be specific current regulations at the |ocal, regional, or
state level that pertain to this information. Chenical additions,
processing, or otherwise altering this material may nake the waste
managenent i nformation presented in this MSDS, inconplete,

i naccurate, or otherw se inappropriate.
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—======================  TRANSPORT | NFORIVATI ON

U.S. DEPARTMENT OF TRANSPORTATION (D.OT.):

Proper Shipping Nane (49 CFR 172.101):

Hazard Class (49 CFR 172.101):
UN/ NA Code (49 CFR 172.101):
Packi ng Group (49 CFR 179.101):

Bill O Lading Desc. (49 CFR 172.101):

Label s Required (49 CFR 172.101):

Pl acards Required (49 CFR 172.101):

Sul fur Di oxide

2.3

UN 1079

NA

Sul fur Dioxide, 2.3, UN 1079
Poi son Gas (2.3), Corrosive
(8)

Poi son Gas (2.3), Corrosive

(8)

| NTERNATI ONAL AND DOMESTI C Al R TRANSPORTATI ON:

| ATA Proper Shippi ng Nane:
Hazard C ass:

Subsi di ary Ri sk:

UN Code:

Package Specification:
Label s Requi r ed:

| NTERNATI ONAL WATER TRANSPORTATI ON:
| MDG Proper Shi ppi ng Nane:

Hazard C ass:

UN Code:

| MDG Page Number :

Label s Requi r ed:

Pl acards Requi r ed:

CANADI AN TRANSPORTATI ON OF DANGEROUS GOODS

Shi ppi ng Nane:

PIN (UNV NA) :

Regul at ed d ass:

Di vi si on:

Packagi ng Group:
Label s Requi r ed:
Pl acards Requi r ed:

Sul fur Di oxi de

Toxic Gas (2.3)

Corrosive (8)

UN 1079

200 (max 25 ko)

Toxic Gas (2.3), Corrosive
(8),

Cargo Aircraft Only,
Oientation Arrows

Sul fur Di oxide

2.3

UN 1079

2179

Poi son Gas (2.3), Corrosive
(8)

Poi son Gas (2.3), Corrosive

(8)

Sul fur Di oxi de
UN 1079

2.3

NA

NA

Poi son Gas (2.3)
Poi son Gas (2.3)
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The reportable quantity for this material is 500 pound(s). Any spil
or other release, or substantial threat of release, of this materia
to the air, water, or land (unless entirely contained in the
wor kpl ace) equal to or in excess of the reportable quantity nust be
reported inmedi ately to the National Response Center (800/ 424-8802)
as required by U S. Federal Law. Al so contact appropriate state and
| ocal regulatory agencies. Contact the Coast CGuard if spilled into
navi gabl e wat erways under their jurisdiction. Failure to report may
result in substantial civil and criminal penalties.

US EPA TOXI C SUBSTANCE CONTROL ACT ( TSCA)

Al'l components of this product are listed on the TSCA i nventory.

US EPA SUPERFUND AMENDMENTS & REAUTHORI ZATI ON ACT (SARA) TITLE I

| NFORMATI ON

Li sted bel ow are the hazard catagories for SARA Section 311/312 (40
CFR 370):

| medi at e Hazard: X
Del ayed Hazard: X
Fire Hazard: -
Pressure Hazard

' X

Reactivity Hazard

OCCUPATI ONAL SAFETY & HEALTH ADM NI STRATI ON ( OSHA) :

This material is listed on OSHA' s List of Hi ghly Hazardous Chenicals.
The threshold quantity is 1000 pounds.

CANADI AN ENVI RONVENTAL PROTECTI ON ACT ( CEPA):

Al'l components of this product are listed on the Canadi an DSL
I nvent ory.

CANADI AN WORKPLACE HAZARDOUS MATERI ALS | NFORMATI ON SYSTEM (WHM S)
CATEGORI ES:
The following WHM S categories apply to this product:

Conpressed Gas: X O her Toxic Effects: X
Fl ammabl e/ Conbusti bl e: - Bi o Hazar dous: -
Oxi di zer: - Corrosive: X
Acutely Toxi c: X Dangerously Reacti ve: -
- ——-———————————=—=—=== OTHER | NFORVAT|I ON =============—=—=—=====—=—=—========
NFPA RATI NGS: HM S RATI NGS
Heal t h: 3 Heal t h: 3
Fl anmabi lity: 0 Fl anmabi lity: 0
Reactivity: 0 Reactivity: 0
Speci al Hazards: - Personal Protective Equi pnent:H
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REVI SI ON DATE: 31-jul-1998
REPLACES SHEET DATED: 26- aug- 1993
COVPLETED BY: BP O L HSEQ DEPARTMENT
REVI SI ON SUMVARY: The foll owi ng section(s) have been
revised since
the previous issue of this MSDS
CHEM CAL PRCODUCT AND COVPANY | DENTI FI CATI ON
HAZARDS | DENTI FI CATI ON
FI RST Al D MEASURES

FI REFI GHTI NG MEASURES

ACCI DENTAL RELEASE MEASURES

HANDLI NG AND STORAGE

EXPOSURE CONTROLS / PERSONAL PROTECTI ON
PHYSI CAL AND CHEM CAL PROPERTI ES
STABI LI TY AND REACTI VI TY

TRANSPORT | NFORMATI ON

REGULATORY | NFORVATI ON

OTHER | NFORVATI ON

NOTI CE: The information presented herein is based on data
considered to be accurate as of the date of preparation of this

Material Safety Data Sheet. However, no warranty or representation,

express or inplied, is nmade as to the accuracy or conpl et eness of

the foregoing data and safety information, nor is any authorization

given or inplied to practice any patented invention wthout a
l[icense. In addition, no responsibility can be assuned by vendor
for any damage or injury resulting from abnornmal use, from any
failure to adhere to recomrended practices, or fromany hazards

i nherent in the nature of the product.

ND: No Data NA: Not Applicable *See specific note or section
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