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SCHEDULE

TIME

DAY 1

DAY 2

Unit 1: Introduction
AM

Unit 3: Identify and Classify (cont’d)
Unit 2: Hazardous Materials Regulations
Lunch Break

PM

Unit 2: Hazardous Materials Regulations
(cont’d)

Lunch Break

Unit 4: Maximum Allowable Quantities and
Control Areas

Unit 3: Identify and Classify
Day 1 Evening
A. Read Units 1-4

Day 2 Evening
A. Read Unit 5

Note: This schedule is subject to modification by the instructors and approved by the training
specialist.
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TIME
AM

DAY 3
Unit 4: Maximum Allowable Quantities and
Control Areas (cont’d)

DAY 4
Unit 5: Application of the Code and Control
Methods (cont’d)

Lunch Break

PM

viii

Lunch Break

Unit 5: Application of the Code and Control
Methods

Unit 5: Application of the Code and Control
Methods (cont’d)

Day 1 Evening
A. Read Unit 5

Day 2 Evening
A. Read Unit 5
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TIME

AM

DAY 5
Unit 5: Application of the Code and Control
Methods (cont’d)

DAY 6
Exam
Final Group Project

Lunch Break

Lunch Break

Unit 6: Information Sharing

Presentations

Final Group Project

Graduation

PM

Day 1 Evening
A. Study for Exam
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UNIT 1:
INTRODUCTION

INTRODUCTION
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INTRODUCTION

WELCOME TO THE
NATIONAL FIRE ACADEMY
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UNIT 1:
INTRODUCTION
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INTRODUCTION

DVD PRESENTATION
“WELCOME TO THE NATIONAL
EMERGENCY TRAINING CENTER”
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I.

WELCOME

ADMINISTRATIVE MATTERS
•
•
•
•
•
•
•

Fire exits.
Correct and sign class roster.
Vehicle parking.
Class hours.
Restrooms.
Tobacco use.
Breaks.
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A.
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Administrative matters.
1.

Fire exits.

2.

Correct and sign class roster.

3.

Vehicle parking.

4.

Class hours.

5.

Restrooms.

6.

Tobacco use.

7.

Breaks.

INTRODUCTION

ADMINISTRATIVE MATTERS
(cont’d)
•
•
•
•

Telephones.
Mail.
Computers.
Superintendent’s luncheon.
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8.

Telephones.

9.

Mail.

10.

Computers.

11.

Superintendent’s luncheon.

CLASSROOM ETIQUETTE
If you have a cellphone or pager, turn it off
or put it on vibrate in class.
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B.

Classroom etiquette.
If you have a cellphone or pager, turn it off or put it on vibrate in class.
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INSTRUCTOR
INTRODUCTIONS
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C.
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Instructor introductions.

INTRODUCTION

ACTIVITY 1.1
Introductions
Purpose
To introduce yourselves to each other at your tables and to the class as a whole.

Directions
1.

2.

You should get to know the members of your table by sharing the following information:
a.

Name and department.

b.

Hazmat background.

c.

Inspection and code background.

Individually, be prepared to answer the following questions:
a.

Why are you here?

b.

What do you expect from this course?

SM 1-7

INTRODUCTION

This page intentionally left blank.

SM-1-8

INTRODUCTION

II.

COURSE OVERVIEW

AUDIENCE AND PURPOSE OF
COURSE
• This course is intended for individuals
with code enforcement responsibility at
occupancies and facilities that
manufacture, transport, store, use and
dispose of hazardous materials.
• Familiarize students with model codes,
national standards and regulations related
to hazardous materials.
Slide 1-10

A.

Audience and purpose of course.
1.

This course is intended for individuals with code enforcement responsibility
at occupancies and facilities that manufacture, transport, store, use and
dispose of hazardous materials.

2.

Familiarize students with model codes, national standards and regulations
related to hazardous materials.

COURSE GOAL
To meet the professional development
needs of the code enforcement personnel by
enabling him/her:
• To acquire the knowledge and skills
necessary to evaluate hazardous material
risks by identifying and classifying the
materials and applying the codes,
standards and regulations to prevent
incidents and mitigate threats to life and
property.
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B.

Course goal.
To meet the professional development needs of the code enforcement personnel by
enabling students:
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1.

To evaluate hazardous material risks by identifying and classifying the
materials and applying the national codes, standards and regulations to
prevent incidents and mitigate threats to life and property.

COURSE GOAL (cont’d)
• To conduct detailed fire, health and life
safety inspections of potential hazardous
materials released in locations inside and
outside of occupied and unoccupied
structures.
• To analyze the level of fire and life safety
in the manufacturing, transport, storage,
use and disposal of hazardous materials.
Slide 1-12

2.

To conduct detailed fire, health and life safety inspections of hazardous
materials facilities and occupancies.

3.

To analyze the level of fire and life safety in the manufacturing, transport,
storage, use and disposal of hazardous materials.

COURSE MATERIALS
• Student Manual (SM).
• Handouts.

Slide 1-13

C.
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Course materials.
1.

Student Manual (SM).

2.

Handouts.

INTRODUCTION

D.

Course units.

COURSE TOPICS
•
•
•
•

Unit 1: Introduction.
Unit 2: Hazardous Materials Regulations.
Unit 3: Identify and Classify.
Unit 4: Maximum Allowable Quantities and
Control Areas.

Slide 1-14

1.

Unit 1: Introduction.

2.

Unit 2: Hazardous Materials Regulations.
The students will be able to discuss regulations and develop a Hazardous
Materials Management Plan (HMMP).

3.

Unit 3: Identify and Classify.
Given a variety of resources, students will classify chemicals and identify
hazards when used or stored within an occupancy.

4.

Unit 4: Maximum Allowable Quantities and Control Areas.
The students will be able to demonstrate how to determine maximum
allowable quantities (MAQs) of hazardous materials per control area.

COURSE TOPICS (cont’d)
• Unit 5: Application of the Code and
Control Methods.
• Unit 6: Information Sharing.

Slide 1-15
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5.

Unit 5: Application of the Code and Control Methods.
The students will be able to apply codes and concepts to prevent, mitigate
and control hazards.

6.

Unit 6: Information Sharing.
Students will be able to describe the protocol for sharing information about
the presence, risk and mitigation strategies pertinent to the hazardous
materials that are stored and/or utilized in their local community.

COURSE REQUIREMENTS
• Attendance each day.
• One graded project.
• Written exam.

Slide 1-16

E.

Course requirements.
1.

Attendance each day.

2.

One graded project.
Students will evaluate hazardous material risks by identifying and
classifying the materials and applying the codes, standards and regulations.

3.

SM-1-12

Written exam.

INTRODUCTION

SCORING
• Final: 150 points.
• Final project: 50 points.
–
–
–
–

90 to 100 percent — A.
80 to 89 percent — B.
70 to 79 percent — C.
69 percent or below — F.
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F.

Scoring.
1.

Final is worth 150 points.

2.

Final project is worth 50 points.
a.

90 to 100 percent — A.

b.

80 to 89 percent — B.

c.

70 to 79 percent — C.

d.

69 percent or below — F.

NATIONAL EMERGENCY TRAINING
CENTER LIBRARY TOUR

Slide 1-18
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UNIT 2:
HAZARDOUS MATERIALS
REGULATIONS
TERMINAL OBJECTIVE

The students will be able to:
2.1

Identify the need for hazardous materials regulations.

ENABLING OBJECTIVES

The students will be able to:
2.1

Explain the history of regulations and need for change.

2.2

Describe current regulations.

2.3

Access existing information needed for compliance with regulations.

2.4

Determine what is needed in a Hazardous Materials Management Plan (HMMP).

HAZARDOUS MATERIALS REGULATIONS

This page intentionally left blank.

SM 2-2

HAZARDOUS MATERIALS REGULATIONS

UNIT 2:
HAZARDOUS MATERIALS
REGULATIONS

Slide 2-1

TERMINAL OBJECTIVE
Identify the need for hazardous materials
regulations.

Slide 2-2

ENABLING OBJECTIVES
• Explain the history of regulations and
need for change.
• Describe current regulations.
• Access existing information needed for
compliance with regulations.
• Determine what is needed in a Hazardous
Materials Management Plan (HMMP).

Slide 2-3
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ACTIVITY 2.1
The Need for Enforcement
Purpose
To address what happens when hazardous materials are not identified.

Directions
1.

You will have 25 minutes for group work and 15 minutes to review answers.

2.

Individually read the article provided in your SM.

3.

Each table group should discuss and answer the following questions and be prepared to
discuss the case with the remainder of the class.
a.

What types of hazards exist in big box stores?

b.

What was the outcome of this incident in terms of loss of life, injuries, property
damage and disruption to the community?

c.

What concerns should be considered if you were doing the inspection of this
occupancy?
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HAZARDOUS MATERIALS REGULATIONS

d.

4.

SM 2-6

Could code enforcement have changed the outcome? How?

Each group will report on a single question.

HAZARDOUS MATERIALS REGULATIONS

ACTIVITY 2.1 (cont’d)
The Need for Enforcement
Hot Fires in Big Boxes
By: Alisa Wolf (from Interfire.org — “Interfire Online,” National Fire Protection Association
(NFPA) Journal, 1998, author wrote for NFPA from 1994-1999).
Over the past 10 years, a new type of occupancy has taken hold in the United States, and it’s
catching on in Europe, too. It’s bigger than a hardware store and has more traffic than a
warehouse. It carries large quantities of lumber, plumbing supplies, electrical supplies, tools,
fixtures, paints, housewares, garden supplies, appliances, and even food in some cases — you
name it, and these stores have it.
In addition to products that present ordinary fire hazards, these stores often carry products that
present severe fire hazards, such as those made of Group A plastics. Patio furniture, toys, kiddie
pools, wastebaskets, and other housewares fall into this category. Such stores may also carry
paints, cleaners, aerosol products, flammable and combustible liquids, pool chemicals, and
pesticides. And since these so-called bulk warehouse hyper-markets, or “big box” stores (such as
Builders Square, HQ, HomeBase, Home Depot, and Lowes) don’t fit exactly into any of the
occupancy classifications developed by the fire code community, protection schemes draw from
standards as diverse as NFPA 231, General Storage; NFPA 231C, Rack Storage of Materials;
NFPA 430, Liquid and Solid Oxidizers; NFPA 30, Flammable and Combustible Liquids Code;
NFPA 30B, Aerosol Products; NFPA 43D, Storage of Pesticides; and the mercantile occupancies
section of NFPA 101, Life Safety Code®.
“Because of the broad range of products stored,” says Rick Mulhaupt, president of the NFPA’s
National Fire Protection Research Foundation, “most of these big box stores have been
considered to be NFPA 231C occupancies, involving high-rack storage of commodity. Because
there are small quantities of specialty chemicals, like pool chemicals, in some of these
occupancies, there’s been some uncertainty as to whether NFPA 430 should also be used for
protection, either of the entire occupancy or at least the part that might have this kind of
commodity.”
In the past, some in the industry didn’t accept NFPA 430’s requirements for in-rack sprinklers
for large quantities of oxidizers. In-rack systems inconvenience retailers who want flexible
shelving to accommodate seasonable items. In addition, stock must be treated carefully when inrack sprinklers are installed so that delicate sprinkler heads aren’t damaged.
However, two big box store fires raised some questions about the real-world effectiveness of
ceiling-mounted sprinklers alone for certain storage arrangements of specific types of products.
NFPA investigated both of these fires, one in 1996 in Albany, Georgia, and one in 1995 in
Quincy, Massachusetts. In both incidents, the fire grew more rapidly than anyone had predicted,
even though the rack storage systems were protected by ceiling-only sprinkler systems. And in
both fires, investigators found oxidizing pool and spa chemicals in the area of fire origin.
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Albany, Georgia
The latest of these two fires occurred on Tuesday, April 16, 1996, at approximately 11:21 a.m. in
an Albany, Georgia, store. Though the fire was traced to the area where oxidizing pool and spa
chemicals were stored, the cause of the blaze was never determined. Once ignited, however, the
fire spread through the rack of pool chemicals, producing large amounts of irritating smoke. The
building’s estimated 100 employees and 85 patrons safely evacuated the store before firefighters
arrived minutes later.
First-responding firefighters reported that the building’s structural integrity was already failing
when they pulled up. They also saw smoke venting through the roof. Rapid fire growth had
apparently overwhelmed the building’s sprinkler systems, and flames had spread through the
entire building, making an interior attack impossible. Eventually, fire destroyed the entire store
and all the merchandise inside for an estimated loss of $9 million.
According to NFPA’s fire investigation report, merchandise stored in the aisle of fire origin near
the oxidizing pool chemicals included cedar, iron, and plastic furniture. Grill accessories,
charcoal and lighter fluid, and charcoal and gas grills were also stored on the same double-row
rack system as the pool chemicals; no vertical barriers separated the chemicals from these other
products, as recommended by NFPA documents. The pool chemicals included sanitizers,
algaecides, and chlorinators such as trichloroisocyanuric acid (trichlor) and calcium hypochlorite
(cal hypo) which, according to the manufacturers’ instructions, shouldn’t have been stored near
some of the other products without being separated by inert materials.
NFPA’s investigators reported that, in addition to the lack of noncombustible vertical barriers,
the store had deviated from NFPA 430’s requirements by storing oxidizers on racks that were
higher and deeper than the retail storage limits allowed. The store also deviated from NFPA 430
requirements by not protecting the stored oxidizers with in-rack sprinklers. And, finally, the
sprinkler systems were designed to discharge densities and areas of operation below those
required by NFPA 430 for oxidizer storage.

Quincy, Massachusetts
Less than a year earlier, a similar fire occurred in a big box store in Quincy, Massachusetts. This
fire began at 8:23 p.m. on Tuesday, May 23, 1995, when 60 employees and 100 customers were
in the store, which used a metal double-rack system throughout. As was the case in the Albany
fire, investigators traced the fire’s origin to the area containing oxidizing pool chemicals.
An investigation conducted by the Quincy Fire Department and the Massachusetts State Fire
Marshal’s Office traced the area of fire origin to the lower storage rack of stored pool and spa
chemicals. Investigators determined that the fire was probably caused by a chemical reaction
involving the pool chemicals and leaking motor oil packaged with lawn mowers that were stored
nearby. The fire also involved Group A plastics and other combustibles that gave off heavy
smoke.
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According to Chief Thomas Gorman of the Quincy Fire Department, several factors kept this fire
from destroying the building. Perhaps most importantly, the fire department was involved during
the store’s planning stages. Before construction even began, the fire department had made sure
that an adequate water supply was available for the store’s sprinkler system by insisting on a 12inch looped sprinkler main rather than the 6-inch main originally planned.
“The fire probably would’ve overwhelmed the sprinkler system,” Gorman says, “if we hadn’t
demanded some of these things.”
The Quincy fire spread much like the fire in the Albany store, rapidly spreading through the rack
of origin and into a rack across the aisle. Smoke developed so quickly that responding Quincy
firefighters reported seeing heavy smoke as they approached the scene within two minutes of
dispatch. Upon arrival, they reported that smoke was heavy throughout the building down to 5
feet off the ground. Noxious smoke that gathered thickly, not just inside the building but in its
parking lot, caused breathing problems for firefighters, 58 of whom were treated for minor
smoke inhalation. Twenty-two sprinklers activated and, with the help of firefighter hose lines,
the blaze was contained.
Fire damage was limited to the rack of origin, two adjacent racks, and the roof. Direct fire
damage was limited to approximately 1,000 square feet, but smoke damage was extensive
throughout the store, and most of the stock was sold for salvage. No structural damage was
noted, but the trusses and roof deck were heat damaged, and the store had to be closed for nine
days due to smoke and chemical contamination. Damage was estimated at $4 million, and the
fire alarm system was completely replaced following the fire.
Among the significant factors NFPA’s fire investigators found contributing to the blaze were
incompatible materials stored too close to the oxidizers. Lack of in-rack sprinklers also played a
role in fire growth, as did rack shelving of solid material and wooden slats that were placed too
close to each other. Commodities stacked on pallets and wrapped tightly in plastic are also a
consideration in any big box fire protection scheme since the plastic on all four sides and the top
can resist water penetration. Such encapsulated products were stored higher in this store than
NFPA 231C allows without in-rack sprinklers. And stock items were stored in the aisles, which
allowed the fire to spread across the aisle to adjacent racks.

Big box store hazards
Because of the volume of product sold in big box stores, the hazards normally associated with
mercantile occupancies are intensified. According to Chief Gorman, high-piled storage
constitutes one of the biggest potential fire hazards since stacks of boxes can block sprinkler
water spray.
“They use every inch of their space for selling,” Gorman points out. “They’re stocking
constantly, all day.”
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Traditional hardware stores house products bought in larger quantities in a warehouse and bring
them out as needed. In big box stores, however, the general public has access to the entire
product. Unfortunately, storage arrangements that make materials accessible to the public can
also clog aisles, as can shoppers and carts. Free aisle space is not assured, as it is in a more
controlled warehouse arrangement, where only employees have access to stock. Stocking
operations can also block flue spaces between racks, which are critical to effective sprinkler
operation.
In addition to pool chemicals, big box stores also sell large quantities of combustible and
flammable liquids, including paint and paint thinners. Gorman notes that incompatible products
can be mixed when shoppers pick up an item in one aisle and, deciding against buying it later,
lay it down on a product in another aisle. All of these factors can create a cumbersome situation
for firefighters notes Gorman.
“You need a lot of resources to fight a fire in these types of stores,” he says. High staff turnover
at these occupancies can also be a headache for fire departments trying to instill fire safety
awareness and make sure personnel understand evacuation routes.
Most of these hazards were identified before the fires in Albany and Quincy. However, attention
in the industry began to focus on pool and spa chemicals and the particular hazards of dealing
with them in large quantities after state and local fire investigators identified them as a major
factor in the intensity with which both these fires burned.
Although most oxidizers don’t themselves burn, they can increase the burning rate of ordinary
combustible materials and increase the fire’s temperature. Some oxidizers support spontaneous
ignition when they come into contact with incompatible materials, and explosions can result
when chlorine from oxidizing pool chemicals reacts with nitrogen from certain algaecides and
multipurpose A:B:C dry chemicals found in fire extinguishers. And although a severe fire can
occur when pool chemicals come into contact with any incompatible material, the most severe
fires occur when they interact with hydrocarbon liquids. In both big box store fires, certain
organic liquids were stored near the pool chemicals, and in each facility, the fire grew rapidly,
filling the building with smoke within minutes.
Because both fires burned more quickly and hotter than anyone had anticipated, it was in the best
interest of these stores, as well as insurers and manufacturers, to test these chemicals and see
what they were up against.
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I.

HISTORY OF REGULATORY CHANGE

HISTORY OF REGULATORY
CHANGE
• Clean Water Act (CWA) of 1972 with
amendments.
– Established federal role in environmental
emergencies.
– Developed federal regulations for response and
plans.
– Oil Pollution Prevention Act.
-- Amended in 1990 to include Facility Response Plan.

– Spill Prevention Control and Countermeasure
(SPCC) Plan and requirements.
Slide 2-5

A.

Clean Water Act (CWA) of 1972.
1.

Established federal role in environmental emergencies.

2.

Developed federal regulations for response and plans.

3.

Oil Pollution Prevention Act.
Amended in 1990 to include Facility Response Plan.

4.

Spill Prevention Control and Countermeasure (SPCC) Plan and
requirements.

HISTORY OF REGULATORY
CHANGE (cont’d)
• Occupational Safety and Health Act of
1970.
– Section 5a “General Duty Clause.”
-- Each employer “shall furnish to each of his
employees employment and a place of employment
which are free from recognized hazards that are
causing or are likely to cause death or serious
physical harm to his employees.”

– Focus on employee safety.

Slide 2-6

B.

Occupational Safety and Health Act of 1970.
1.

Section 5a “General Duty Clause.”
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Each employer “shall furnish to each of his employees employment and a
place of employment which are free from recognized hazards that are
causing or are likely to cause death or serious physical harm to his
employees.”
2.

Focus on employee safety.

HISTORY OF REGULATORY
CHANGE (cont’d)
• Resource Conservation and Recovery Act
(RCRA) of 1976.
– Established hazardous materials’ disposal
process and hazardous waste tracking system
(cradle-to-grave format).

• Comprehensive Environmental
Response, Compensation and
Liability Act (CERCLA).
– Original Superfund that established
“the spiller pays” principle.
Slide 2-7

C.

Resource Conservation and Recovery Act (RCRA) of 1976.
Established hazardous materials disposal process and hazardous waste tracking
system (cradle-to-grave format).

D.

Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980.
1.

Original Superfund that established “the spiller pays” principle.

2.

Established safety regulations for response and cleanup.

3.

Community Right-to-Know.

HISTORY OF REGULATORY
CHANGE (cont’d)
• Superfund Amendments and
Reauthorization Act (SARA) of
1986.
– Four sections known as titles.
-- Title 1 — Response and Liability Provisions.
-- Title 2 — Miscellaneous Hazardous Waste
Provisions.
-- Title 3 — Emergency Planning and Community
Right-to-Know Act (EPCRA).
-- Title 4 — Radon Gas and Indoor Air Quality
Research.
Slide 2-8
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E.

Superfund Amendments and Reauthorization Act (SARA) of 1986. Four sections
known as titles.
1.

Title 1 — Response and Liability Provisions.

2.

Title 2 — Miscellaneous Hazardous Waste Provisions.

HISTORY OF REGULATORY
CHANGE (cont’d)
• Title 3 — EPCRA (Sections 301 to 304,
311 to 314).
– Planning and reporting requirement.
– Airborne releases of extremely hazardous
substances (EHSs).
– State Emergency Response Commission
(SERC).
– Local Emergency Planning Committee
(LEPC).
– Facility identification and planning.
Slide 2-9

3.

Title 3 — Emergency Planning and Community Right-to-Know Act
(EPCRA).
a.

Planning and reporting requirement.

b.

Airborne releases of extremely hazardous substances (EHSs).

c.

State Emergency Response Commission (SERC).

d.

Local Emergency Planning Committee (LEPC).

e.

Facility identification and planning.
-

Annually must submit an Emergency and Hazardous
Chemical Inventory Form to the authority having
jurisdiction (AHJ).

-

Facilities provide either a Tier 1 or Tier 2 form.

-

Most states require the Tier 2 form.

-

Some states have specific requirements in addition to the
federal Tier 2 requirements.

-

Many accept Tier 2 submissions in an electronic format.

SM 2-13

HAZARDOUS MATERIALS REGULATIONS

4.

Title 4 — Radon Gas and Indoor Air Quality Research.

HISTORY OF REGULATORY
CHANGE (cont’d)
• Clean Air Act (CAA) of 1990 (amendment
to original).
– Risk Management Plans (RMPs).

Slide 2-10

F.

Clean Air Act (CAA) of 1990.
1.

Amendment to original.

2.

Risk Management Plans (RMPs).

INCIDENTS THAT CAUSED
CHANGE
• Love Canal, mid-1970s.
• Bhopal, India, 1984.

Slide 2-11

G.

SM 2-14

Incidents that caused regulatory change.

HAZARDOUS MATERIALS REGULATIONS

II.

HAZARDOUS MATERIALS REGULATIONS

CODE OF FEDERAL
REGULATIONS
Regulations are authorized by laws.
There are 50 sections known as titles.
Follows standard promulgation process.
When final, they are the enforcement tool
for a law.
• Many states have parallel regulations for
environmental and employee safety.
•
•
•
•

Slide 2-12

A.

Code of Federal Regulations (CFR).
1.

Regulations authorized by law.

2.

There are 50 sections known as titles.

3.

When final, they are the enforcement tool for a law.

4.

Many states have parallel regulations for environmental and employee
safety.

5.

Examples of titles.

CODE OF FEDERAL
REGULATIONS (cont’d)
• Title 7 — Agriculture.
• Title 10 — Energy.
• Title 29 — Labor (Occupational Safety
and Health Administration (OSHA)).
• Title 33 — Navigation and Navigable
Waters.
• Title 40 — Environmental Protection
Agency (EPA).
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a.

Title 7 — Agriculture.

b.

Title 10 — Energy.
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c.

Title 29 — Labor (Occupational Safety and Health Administration
(OSHA)).

d.

Title 33 — Navigation and Navigable Waters.

e.

Title 40 — EPA.

CODE OF FEDERAL
REGULATIONS (cont’d)
•
•
•
•

Title 42 — Public Health.
Title 44 — Emergency Management.
Title 46 — Shipping.
Title 49 — Department of Transportation
(DOT).

Slide 2-14

f.

Title 42 — Public Health.

g.

Title 44 — Emergency Management.

h.

Title 46 — Shipping.

i.

Title 49 — Department of Transportation (DOT).

ENVIRONMENTAL
PROTECTION AGENCY
• 40 Code of Federal Regulations (CFR)
68 — RMP.
– Authorized by amendment to CAA.
– Complements SARA (EPCRA) and OSHA
Process Safety Management (PSM).
– Identifies substances covered.
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B.

EPA laws and regulations.
1.
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40 CFR 68 — RMP.
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a.

Authorized by amendment to CAA.

b.

Complements SARA (EPCRA) and OSHA Process Safety
Management (PSM).

c.

Identifies substances covered.

ENVIRONMENTAL
PROTECTION AGENCY (cont’d)
• 40 CFR 68 — RMP.
– Analysis of off-site consequence scenario.
– Develops prevention and emergency
response program.
– Identifies overall management for
implementation.
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d.

Analysis of off-site consequence scenarios.

e.

Develops prevention and emergency response program.

f.

Identifies overall management for implementation.

ENVIRONMENTAL
PROTECTION AGENCY (cont’d)
• 40 CFR 311 — Hazardous Waste
Operations and Emergency Response
(HAZWOPER).
–
–
–
–

Authorized by SARA.
Defines who an employee is.
Refers to OSHA 29 CFR 1910.120.
Outlines specific training for each person onsite.
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2.

40 CFR 311 — Hazardous Waste Operations and Emergency Response
(HAZWOPER).
a.

Authorized by SARA.
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b.

Defines who an employee is.

c.

Refers to 29 CFR 1910.120.

d.

Outlines specific training for each person on-site.

ENVIRONMENTAL
PROTECTION AGENCY (cont’d)
• 40 CFR 355 — Emergency Planning and
Notification.
– Places SARA Title 3 facility planning
requirements in the form of regulations.
– Stems from EPCRA.
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3.

40 CFR 355 — Emergency Planning and Notification.
a.

Places SARA Title 3 facility planning requirements in the form of
regulations.

b.

Stems from EPCRA.

ENVIRONMENTAL
PROTECTION AGENCY (cont’d)
• 40 CFR 112 — Spill Prevention Control
and Countermeasure (SPCC) Plan.
– Required of facilities that have “oil.”
– Specific secondary containment requirements.
– Facility Response Plan possibly required.
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4.

40 CFR 112 — Spill Prevention Control and Countermeasure (SPCC) Plan.
a.

Required of facilities that have “oil.”
-

SM 2-18

Very loosely defined (petroleum, animal fats, etc.).
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b.

-

Generally 1,320 gallons or greater in aboveground
“containers” larger than 55 gallons or one 660-gallon
container.

-

Completely buried tanks that are 42,000 gallons or greater.

Specific secondary containment requirements.
-

c.

Often adopted by states.

Facility Response Plan possibly required.

OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION
• OSHA 29 CFR 1910.120 — HAZWOPER.
– Mandated by SARA Title 1, Section 126.
– Covers all responders, including private,
career and volunteer.
– Enforcement through OSHA or EPA.
– Requires employer’s Emergency Response
Plan (ERP).
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C.

OSHA.
1.

OSHA 29 CFR 1910.120 — HAZWOPER.
a.

Mandated by SARA Title 1, Section 126.

b.

Covers all responders, including private, career and volunteer.

c.

Enforcement through OSHA or EPA.

OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (cont’d)
• OSHA 29 CFR 1910.120 — ERP.
– Mandatory requirement.
– Basis for competency identification and
training needs.
– Only required of facilities if they have internal
response capabilities.
– Means to convert LEPC plan into operational
procedures.
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d.

Requires employer’s Emergency Response Plan (ERP).
-

Important component that is a mandatory requirement.

-

Forms the basis for competency identification and training
needs.

-

Only required of facilities if they have internal response
capabilities.

-

Means to convert LEPC plan into operational procedures.

OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (cont’d)
• OSHA 29 CFR 1910.120 — ERP includes:
– Response procedures.
– Roles, authorities and communications.
– Personal protective equipment (PPE),
decontamination.
– Evacuation, safe refuge areas.
– Emergency procedures.
– Minimum response competency categories.
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e.
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Includes:
-

Response procedures.

-

Roles, authorities and communications.

-

Personal protective equipment (PPE), decontamination.

-

Evacuation to safe refuge areas.

-

Emergency procedures.

-

Minimum response competency categories: Awareness,
Operations, Technician, etc.
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OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (cont’d)
• OSHA 29 CFR 1910.1200 — Hazardous
Communication Standard (HazCom 2012).
– Hazards of all chemicals produced or imported
are evaluated.
– Information concerning their hazards is
transmitted to employers and employees.
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2.

OSHA 29 CFR 1910.1200 — Hazardous Communication Standard
(HazCom 2012).
a.

Hazards of all chemicals produced or imported are evaluated.

b.

Information concerning their hazards is transmitted to employers
and employees.

OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (cont’d)
• OSHA 29 CFR 1910.1200 — HazCom
2012.
– Transmittal of information is to be
accomplished by means of comprehensive
HazCom 2012 programs.
-- Container labeling and other forms of warning.
-- Material Safety Data Sheets (MSDS).
-- Employee training.
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c.

Transmission of information is to be accomplished by means of
comprehensive HazCom 2012 programs.
-

Container labeling and other forms of warning.

-

Material Safety Data Sheets (MSDS).

-

Employee training.
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CONSOLIDATED LIST OF
LISTS
• EPCRA Section 302 EHSs.
– Presence of EHSs in quantities at or above
the threshold planning quantity (TPQ)
requires certain emergency planning
activities, including LEPC plan.
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D.

Consolidated list of lists.
1.

EPCRA Section 302 EHSs.
Presence of EHSs in quantities at or above the threshold planning quantity
(TPQ) requires certain emergency planning activities, including LEPC plan.

CONSOLIDATED LIST OF
LISTS (cont’d)
• Section 304 EHS Reportable Quantities
(RQs).
– Releases of RQs of EHSs are subject to
state and local reporting under EPCRA
Section 304.
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2.

Section 304 EHS Reportable Quantities (RQs).
Releases of RQs of EHSs are subject to state and local reporting under
EPCRA Section 304.
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CONSOLIDATED LIST OF
LISTS (cont’d)
• CERCLA Hazardous Substances.
– Releases of CERCLA hazardous substances,
in quantities equal to or greater than their
RQs, are subject to reporting.

Slide 2-27

3.

CERCLA Hazardous Substances.
Releases of CERCLA hazardous substances, in quantities equal to or greater
than their RQs, are subject to reporting.

CONSOLIDATED LIST OF
LISTS (cont’d)
• RCRA Code.
– Specific chemicals from the RCRA P and U
lists (commercial chemicals that are
hazardous wastes). Other RCRA hazardous
wastes (F and K lists and wastes exhibiting
the characteristics of ignitability, corrosivity,
reactivity and toxicity) go on a separate list.
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4.

RCRA Code.
Specific chemicals from the RCRA P and U lists (commercial chemicals
that are hazardous wastes). Other RCRA hazardous wastes (F and K lists
and wastes exhibiting the characteristics of ignitability, corrosiveness,
reactivity and toxicity) go on a separate list.
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CONSOLIDATED LIST OF
LISTS (cont’d)
• CAA Section 112(r) List of Substances for
Accidental Release Prevention.
– There are 77 toxic substances and 63
flammable substances with threshold
quantities (TQs).
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5.

CAA Section 112(r) List of Substances for Accidental Release Prevention.
There are 77 toxic substances and 63 flammable substances with threshold
quantities (TQs).

CONSOLIDATED LIST OF
LISTS (cont’d)
• EPCRA Section 313 Toxic Chemicals.
– Chemical noted as “313” chemical is subject
to reporting under Section 313 and Section
6607 of the Pollution Prevention Act. “X”
indicates that this is a second name for a
chemical already included on this consolidated
list.
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6.

EPCRA Section 313 Toxic Chemicals.
Chemical noted as “313” chemical is subject to reporting under Section 313
and Section 6607 of the Pollution Prevention Act. “X” indicates that this is
a second name for a chemical already included on this consolidated list.
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CONSOLIDATED LIST OF
LISTS EXAMPLE
Name

CAS/313
Category
Codes

Section
302
(EHS)
TPQ

Section
304
EHS
RQ

CERCLA
RQ

Section
313

CAA
112(r)
TQ

RCRA
CODE

Ethylene oxide

75-21-8

1,000

10

10

313

U115

10,000

Oxirane

75-21-8

1,000

10

10

X

U115

10,000

Bromoform

75-25-2

100

313

U225

Tribromomethane

75-25-2

100

X

U225

Dichlorobromomethane

75-27-4

5,000

313

Isobutane

75-28-5

10,000
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CAS/313
Category
Codes

Name
Ethylene oxide
Oxirane
Bromoform
Tribromomethane
Dichlorobromomethane
Isobutane

75-21-8
75-21-8
75-25-2
75-25-2
75-27-4
75-28-5

Section
302
(EHS)
TPQ
1,000
1,000

Section
304
EHS
RQ
10
10

CERCLA
RQ

Section
313

RCRA
CODE

10
10
100
100
5,000

313
X
313
X
313

U115
U115
U225
U225

CAA
112(r)
TQ
10,000
10,000

10,000

CONSOLIDATED LIST OF
LISTS EXAMPLE (cont’d)
Name
CAS/313 Category Codes
Section 302 (EHS) TPQ
Section 304 EHS RQ
CERCLA RQ
Section 313
RCRA Code
CAA 112(r) TQ

Ethylene oxide
75-21-8
1,000
10
10
313
U115
10,000
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Name

Ethylene oxide

CAS/313 Category Codes 75-21-8
Section 302 (EHS) TPQ

1,000 pounds
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SM 2-26

Section 304 EHS RQ

10

CERCLA RQ

10

Section 313

313

RCRA Code

U115

CAA 112(r) TQ

10,000

HAZARDOUS MATERIALS REGULATIONS

ACTIVITY 2.2
Identifying Resources
Purpose
To develop research skills to identify resources used to assist in hazardous materials compliance.

Directions
1.

The following activity is split into three parts.

2.

Your group will be provided with scenarios pertaining to hazardous materials
compliance.

3.

You are to answer the questions using smartphone applications, search engines and
written reference documents.

4.

Be prepared to share your results with the class upon completion.
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ACTIVITY 2.2 (cont’d)
Identifying Resources
Scenario 1
A warehouse distribution center is shipping and receiving retail products. You are conducting an
inspection and discover that consumer fireworks (1.4 grams) are being stored next to automotive
products, specifically vehicle batteries.
1.

Identify and list smartphone applications that would provide information on storage
concerns.

2.

How would this application be useful to you in the field?

3.

Do the applications vary between brands of smartphones? How?

SM 2-29

HAZARDOUS MATERIALS REGULATIONS

Scenario 2
A new business that manufactures lithium ion and lithium polymer batteries has been proposed
in your jurisdiction. The local plan commission has asked that you provide information to them
on the potential hazards and concerns of the fire department at the meeting tomorrow evening.
1.

Identify, list and compare search engines (Google, Bing, Yahoo, etc.) that you used to
conduct research on these products.

2.

How did the information vary between search engines?

3.

Which search engines provided the most concise information?

Scenario 3
A fuel transportation company is expanding in your jurisdiction and has plans to install six
aboveground storage tanks (ASTs) on a 5-acre site. They are asking for guidance on specific
requirements for tank spacing.
1.

List which written documents you will use to reference this.
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2.

What information is provided through the Internet?

3.

Are there applications available that specialize in fuel tanks?

4.

What information were you able to obtain from search engines?

Personal Perspective
Individually, identify features that you would like to see if you were to create a smartphone
application dealing with hazardous materials for inspectors. Share your responses with your
group and be prepared to offer responses to the class.
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III.

ACCESSING HAZARDOUS MATERIALS INFORMATION THROUGH
EXISTING DOCUMENTATION

EPCRA TIER 2 FORM
• Check your individual states for Tier 2
reporting requirements.
• For EHSs, threshold is 500 pounds (or 227
kilograms) or the TPQ, whichever is lower.
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A.

Tier 2 form required (EPCRA).
1.

Check your individual states and see what the Tier 2 reporting requirements
are.

2.

For EHSs designated under EPCRA Section 302, the reporting threshold is
500 pounds (or 227 kilograms) or the TPQ, whichever is lower.

EPCRA TIER 2 FORM (cont’d)
• For all other hazardous chemicals for
which facilities are required to have or
prepare an MSDS/Safety Data Sheet
(SDS), the minimum reporting threshold is
10,000 pounds.
• Special rules for gasoline and diesel fuel at
retail service station.
• Exceptions for food, drugs and household
materials.
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3.

For all other hazardous chemicals for which facilities are required to have
or prepare an MSDS/Safety Data Sheet (SDS), the minimum reporting
threshold is 10,000 pounds.

4.

Special rules for gasoline and diesel fuel at retail service stations.

5.

Exceptions for food, drugs, household materials.
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EPCRA TIER 2 FORM (cont’d)
• Includes:
–
–
–
–

Facility identification.
Owner/Operator information.
Emergency contact.
Chemical.
-- Description.
-- Physical and health hazards.
-- Inventory.
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6.
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EPCRA Tier 2 form includes:
a.

Facility identification.

b.

Owner/Operator information.

c.

Emergency contact.

d.

Chemical.
-

Description.

-

Physical and health hazards.

-

Inventory.
--

Storage codes and locations.

--

Possibly a site plan.
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HAZARDOUS MATERIALS
MANAGEMENT PLAN
• Having a business create an HMMP can be
easy as simply handing them the premade
form.
• New or existing facilities that store, use or
handle hazardous materials covered by
this code in amounts above those listed in
the maximum allowable quantity (MAQ)
tables submit HMMPs to the authority
having jurisdiction (AHJ).
Slide 2-37

B.
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HMMP.
1.

Having a business create an HMMP can be as easy as simply handing them
the premade form.

2.

New or existing facilities that store, use or handle hazardous materials
covered by this code in amounts above those listed in the maximum
allowable quantity (MAQ) tables submit HMMPs to the AHJ.
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HAZARDOUS MATERIALS
MANAGEMENT PLAN (cont’d)
• Purpose.
• Adoption by local AHJ.
• Requirements may include the need for a
permit.
• Part of the emergency planning process.
• Two forms may be applicable.
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3.

The purpose for this form is to ensure that a facility has a plan to manage
and deal with the potential for spills pertaining to hazardous materials when
they use, store or handle hazardous materials greater than the MAQs as
specified in NFPA 400, Hazardous Materials Code.

4.

This plan must be adopted by the local jurisdiction and is not an enforceable
part of NFPA 400.

5.

Part of the emergency planning process as listed in Chapter 1 of NFPA 400.

6.

There are two forms that may be applicable depending on the amount of
product in question (a short form and the normal form in the appendix).

HMMP ELEMENTS: STANDARD
FORM
• Section 1: Facility Description.
– Part A: General Information.
– Part B: General Site Plan.
– Part C: Building Floor Plan.

• Section 2: Hazardous Materials Inventory
Statement (HMIS) (covered separately).
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7.

Section 1: Facility Description.
a.

Part A: General Information.
-

Business name and address.
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b.

c.

SM 2-38

-

Emergency contact.

-

Business activity.

-

Business owner or operator.

-

Standard Industrial Classification (SIC) code.

-

Number of employees and hours.

-

Dunn and Bradstreet number.

-

Signature of owner, operator or designated representative.

Part B: General Site Plan.
-

Location of buildings.

-

Exterior storage facilities.

-

Permanent access ways.

-

Evacuation routes.

-

Parking lots.

-

Internal roads.

-

Chemical loading areas.

-

Equipment cleaning area.

-

Storm and sanitary sewer accesses.

-

Emergency equipment.

-

Adjacent property uses.

Part C: Building Floor Plan (Facility Map).
-

Hazardous materials storage areas within the building and
shall indicate rooms, doorways, corridors, means of egress
and evacuation routes.

-

Each hazardous materials storage facility shall be identified
by a map key that lists the individual hazardous materials,
their hazard class, and the quantity present for each area.
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-

8.

The building floor plan must also be provided and show all
areas of the building. It may be something to consider
including as a requirement during the permit application
process.

Section 2: Hazardous Materials Inventory Statement (HMIS) is
incorporated into the HMMP but will be discussed as a separate form.

HMMP ELEMENTS: STANDARD
FORM (cont’d)
• Section 3: Separation, Secondary
Containment and Monitoring.
– Hazardous materials handling.
– Chemical compatibility and separation.
– Monitoring program.

• Section 4: Waste Disposal.
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9.

Section 3: Separation, Secondary Containment and Monitoring.
This section is organized into aboveground and underground storage. For
each, material storage, handling, compatibility and monitoring are covered.
a.

b.

Hazardous materials handling.
-

Information showing that activities involving the handling
of hazardous materials between the storage areas and
manufacturing processes on-site are conducted in a manner
to prevent the accidental release of such materials.

-

Hazardous materials handling shows that the activities
involving hazardous materials on-site are conducted in a
manner to prevent an accidental release.

Chemical compatibility and separation.
-

c.

Chemical compatibility and separation is the information
showing procedures, controls, signs and other methods to
ensure that products are protected from one another.

Monitoring program.
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10.

-

Information including, but not limited to, the location; type;
manufacturer’s specifications, if applicable; and suitability
of monitoring methods for each storage facility when
required.

-

A monitoring program discusses the methods used to
monitor the product while it is at the facility or being used in
a specific process.

-

As an inspector, you should ask what types of monitoring
equipment are being used. Is this compatible with the
chemicals that are being used?

Section 4: Waste Disposal.

HMMP ELEMENTS: STANDARD
FORM (cont’d)
• Section 5: Record Keeping.
– A written program outlining the procedures.
– Acceptable to the AHJ.
-- Template provided in National Fire Protection
Association (NFPA) 1, Fire Code.

– Specific information required for each
inspection.
– An inspection check sheet must be developed.
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11.
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Section 5: Record Keeping.
a.

One of the most important fields in this plan is inspections and
record keeping.

b.

A written program outlining the procedures for inspections to verify
safety, monitoring and emergency equipment must be in place.

c.

The process must be acceptable to the AHJ, and most likely, the
template provided in NFPA 1, Fire Code will be used.

d.

Inspections must be conducted frequently enough to detect problems
and have specific information required for each inspection.

e.

An inspection check sheet must be developed to be used in
conjunction with routine inspections.
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HMMP ELEMENTS: STANDARD
FORM (cont’d)
• Section 6: Emergency Response.
– Emergency response and facility procedures.
– This information must be shared with the local
emergency responders.

• Section 7: Emergency Response Training
Plan.
– Appropriate for type and quantities of material.
– Training on materials, safe storage and
handling.
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12.

13.

Section 6: Emergency Response.
a.

Finally, emergency response and facility procedures must be
addressed.

b.

There are many documents and standards available, depending on
the type of industry that a company can utilize when considering
emergency response procedure development. And OSHA has
specific requirements for response procedures for specific
industries.

c.

Regardless of their chosen level of in-house response, it is
paramount that this information be shared with the fire department
and local emergency responders so that an effective resolution can
be attained.

Section 7: Emergency Response Training Plan.
a.

A training program appropriate for the types and quantities of
materials stored or used must be conducted to prepare employees to
safely handle the materials on a daily basis.

b.

Employee training that provides information on the types and
quantities of materials on-site must be prepared and include
instruction on safe storage and handling, monitoring and
maintenance records, emergency procedures for leaks and spills, and
record keeping procedures.
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HMMP ELEMENTS: SHORT
FORM
• Fewer requirements because it has a
reduced amount of product.
• Must not have more than 500 pounds of
solid material, 55 gallons of liquids, or 200
square feet of compressed gases.
• Must also not exceed the TPQ of 40 CFR
355 Sections 302 and 304 (EPA).
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14.
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Short Form Minimal Storage Site.
a.

The short form has fewer requirements because it has a reduced
amount of product.

b.

To qualify for the short form, a facility must not have more than 500
pounds of solid material, 55 gallons of liquids, or 200 square feet of
compressed gases.

c.

The facility must also not exceed the TPQ of 40 CFR 355 Sections
302 and 304 (EPA requirements for emergency planning and
emergency release notification).
-

General facility information can include a simple drawing
showing the locations of storage facilities, physical state,
hazard classes and specific materials being stored, including
handling procedures.

-

Training and security assurances must be in place and
signage must be maintained.

-

A disposal policy is also included in the short form, along
with maintenance of records.

-

Records must be made available to the AHJ upon request.
This is important for you when working with AHJs and other
regulatory agencies.
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HAZARDOUS MATERIALS
INVENTORY STATEMENT
• Required for each building.
• Lists hazards or hazardous materials
stored.
• Includes specific information.
– Hazard class.
– Common name.
– Chemical name, components and
concentration.
– Physical state.
– Maximum quantity.
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C.

HMIS.
1.

Each building on the grounds of the facility must have an HMIS, regardless
of occupancy.

2.

The document must present the hazards or hazardous materials found in that
specific building, and the HMIS has specific requirements that must be
provided to the local AHJ.

3.

Requirements for an HMIS.
a.

Obviously, we want to know the hazard class of a product to better
understand how to deal with it.

b.

While they may have specific production names, first responders
may recognize products more accurately by their common or trade
names.

c.

The chemical name, components and concentration.
-

And if the product is a waste, it may fall under a specific
waste category as required by other regulatory agencies,
such as the EPA.

d.

The Chemical Abstracts Service (CAS) number will provide more
in-depth information on the product as a whole and allow the facility
users to categorize the product properly.

e.

Physical state.
-

The product’s mixture or purity will be beneficial to know
in the event of a fire or other type of release when
considering reactivity.
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f.

Maximum quantity.
-

D.

Obviously, we want to know how much of a product is being
stored in a specific location, along with the storage
conditions.

MSDS.

SAFETY DATA SHEET
• MSDS will now be called SDS.
• There are 16 sections, similar to what was
previously recommended.
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1.

MSDS will now be called SDS.

2.

There are 16 sections, similar to what was previously recommended.
While all 16 sections can contain important information to an inspector, the
underlined items will be the most important to determine the hazardous
materials. The other sections could be a part of the planning process.
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a.

Product and company identification.

b.

Hazardous materials identification.

c.

Composition/Information on ingredients.

d.

First-aid measures.

e.

Firefighting measures.

f.

Accidental release measures.

g.

Handling and storage.

h.

Exposure controls/Personal protection.
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i.

Physical and chemical properties.

j.

Stability and reactivity.

k.

Toxicological information.

l.

Ecological information.

m.

Disposal considerations.

n.

Transport information.

o.

Regulatory information.

p.

Other information.

EXISTING JURISDICTION
DOCUMENTATION
• Building plans.
• Zoning and planning files.
• Existing inspection reports.
– Engine company “prefire or preincident plan.”
– Fire inspection reports.
– Plumbing and health inspectors.

• Water and sewer records.
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E.

Existing jurisdiction documentation.
1.

Building plans.
a.

Storage areas.

b.

Special ventilation.

c.

Process areas.

2.

Zoning and planning files.

3.

Existing inspection reports.
a.

Engine company “prefire or preincident plan.”

b.

Fire inspection reports.
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c.
4.

IV.

Plumbing and health inspectors.

Water and sewer records.

GATHERING HAZARDOUS MATERIALS INFORMATION

GATHERING HAZARDOUS
MATERIALS INFORMATION
People who could provide information for
identification.
• Fire department operational people.
• Other responders.
• Inspectors.
• Facility personnel.
• Other vendors.
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People who could provide information for identification.
A.

Fire department operational people.

B.

Hazardous materials personnel.

C.

Engine company.

D.

Other responders.

E.

1.

Law enforcement.

2.

Emergency Medical Services (EMS).

Inspectors.
Fire, building, plumbing, health.

F.

G.

Facility personnel.
1.

Safety and environmental.

2.

Health care.

Other vendors.
May be able to give you information, so you need to have a relationship with people
such as water meter readers and electric meter readers.
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V.

SUMMARY

SUMMARY
• Explained the history of regulations and
need for change.
• Described current regulations.
• Accessed existing information needed for
compliance with regulations.
• Determined what is needed in an HMMP.
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APPENDIX
HAZARDOUS MATERIALS MANAGEMENT PLAN
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UNIT 3:
IDENTIFY AND CLASSIFY
TERMINAL OBJECTIVE

The students will be able to:
3.1

Classify chemicals and identify hazards when used or stored within an occupancy.

ENABLING OBJECTIVES

The students will be able to:
3.1

Identify hazardous materials.

3.2

Given a case study and photos, identify the presence of hazardous materials.

3.3

Recognize the difference between a physical hazard and a health hazard.

3.4

Using the appropriate resources, place materials into the appropriate hazard classes.

3.5

Classify materials found in a given scenario.

IDENTIFY AND CLASSIFY
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UNIT 3:
IDENTIFY AND CLASSIFY
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TERMINAL OBJECTIVE
Classify chemicals and identify hazards when
used or stored within an occupancy.

Slide 3-2

ENABLING OBJECTIVES
• Identify hazardous materials.
• Given a case study and photos, identify
the presence of hazardous materials.
• Recognize the difference between a
physical hazard and a health hazard.
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SM 3-3

IDENTIFY AND CLASSIFY

ENABLING OBJECTIVES (cont’d)
• Using the appropriate resources, place
materials into the appropriate hazard
classes.
• Classify materials found in a given
scenario.
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I.

IDENTIFY

IDENTIFY
• Occupancy and location.

Slide 3-5

Identification through the process of inspection.
A.

SM 3-4

Occupancy and location.

IDENTIFY AND CLASSIFY

IDENTIFY (cont’d)
• Container shape, size and color.
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B.

Container shape, size and color.

IDENTIFY (cont’d)
• Placards, markings and labels.

1005
Slide 3-7

C.

Placards, markings and labels.

IDENTIFY (cont’d)
• Various federal and
state regulations
regarding storage
and shipping.
– Hazardous waste
storage area.
– Satellite
accumulation area.
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D.

Various federal and state regulations regarding labels for shipping and storage.
1.

Hazardous waste storage area.

2.

Satellite accumulation area.

HAZARDOUS MATERIALS
WARNING LABELS

Slide 3-9
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HAZARDOUS MATERIALS
WARNING PLACARDS
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HAZARD COMMUNICATION STANDARD
PICTOGRAMS AND HAZARDS
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NFPA 704 AND HAZARDOUS
MATERIALS INFORMATION SYSTEM
• Similar in scope and use.
• National Fire Prevention Association
(NFPA) 704 recognized in model codes.

Slide 3-12

E.

National Fire Protection Association (NFPA) 704, Standard System for the
Identification of the Hazards of Materials for Emergency Response.
1.

Similar to Department of Transportation (DOT) placards.

2.

Recognized in model codes.

VISUAL IDENTIFICATION
TOOLS
• Recognition and
identification.
• Colors (don't be
misled).

Slide 3-13

F.

Visual identification tools.
1.

Recognition and identification.

2.

Colors (don’t be misled).
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VISUAL IDENTIFICATION
TOOLS (cont’d)
• Shipping papers and other
documents.
– Material Safety Data Sheets
(MSDS).
– Product names.
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G.

Shipping papers and other documents.
1.

Material Safety Data Sheet (MSDS)/Safety Data Sheets (SDS).

2.

Product names.

VISUAL IDENTIFICATION
TOOLS (cont’d)
• Senses, chemical characteristics.
–
–
–
–
–

Color.
Taste.
Odor.
Symptoms.
State.
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H.

SM 3-10

Senses indicating chemical characteristics.
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ACTIVITY 3.1
Identification
Purpose
Given a case study and photos, identify the presence of hazardous materials.

Directions
1.

The instructor will show a series of slides to the entire class.

2.

After each photo, you will have the opportunity to volunteer and identify the presence of
hazardous materials.

3.

The instructor will discuss the correct answers.

SM 3-11
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II.

RESEARCHING AND CLASSIFYING CHEMICALS

RESEARCHING AND
CLASSIFYING CHEMICALS
• Several government agencies have their
own system of classifying hazardous
materials:
– United Nations (U.N.) (International Shipping).
– Department of Transportation (DOT).
– Environmental Protection Agency (EPA)
(Hazardous Waste).
– Occupational Safety and Health Administration
(OSHA) (Workplace Safety).
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A.

Several government agencies have their own systems of classifying hazardous
materials. While in some ways they appear similar to the building and fire code
classification system, they generally serve a different purpose.
1.

United Nations (U.N.) (International Shipping).

2.

DOT (United States Transportation).

3.

Environmental Protection Agency (EPA) (Hazardous Waste).

4.

Occupational Safety and Health Administration (OSHA) (Workplace
Safety).

RESEARCHING AND CLASSIFYING
CHEMICALS (cont’d)
• OSHA focuses on workplace safety.
• Its approach to hazardous materials
safety was the basis for the system used
in the building and fire code.
• So, the building and fire code uses the
general hazard classes of “physical” or
“health.”
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B.

OSHA has historically classified hazards as either physical or health hazards.
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1.

Since OSHA focuses on workplace safety, its approach to hazardous
materials safety was the basis for the system used in the building and fire
code.

2.

So, the building and fire code uses the general hazard classes of “physical”
or “health.”

RESEARCHING AND CLASSIFYING
CHEMICALS (cont’d)
• Physical hazard.
–
–
–
–
–

Combustible liquid.
Cryogenic fluid.
Explosive.
Flammable (solid, liquid or gas).
Organic peroxide (solid or liquid).
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C.

Physical hazard — a chemical that presents a fire or explosion hazard to a structure,
such as:
1.

Combustible liquid.

2.

Cryogenic fluid.

3.

Explosive.

4.

Flammable (solid, liquid or gas).

5.

Organic peroxide (solid or liquid).

RESEARCHING AND
CLASSIFYING CHEMICALS (cont’d)
–
–
–
–
–

Oxidizer (solid or liquid).
Oxidizing gas.
Pyrophoric (solid, liquid or gas).
Unstable (reactive) material (solid, liquid, gas).
Water-reactive material (solid or liquid).
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6.

Oxidizer (solid or liquid).

7.

Oxidizing gas.

8.

Pyrophoric (solid, liquid or gas).

9.

Unstable (reactive) material (solid, liquid or gas).

10.

Water-reactive material (solid or liquid).

RESEARCHING AND CLASSIFYING
CHEMICALS (cont’d)
• Health hazard is a classification of a
chemical for which there is statistically
significant evidence that acute or chronic
health effects are capable of occurring in
exposed individuals.
– Corrosive.
– Highly toxic.
– Toxic.
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D.

Health hazard — a classification of a chemical for which there is statistically
significant evidence that acute or chronic health effects are capable of occurring in
exposed individuals. The term “health hazard” includes chemicals that are:
1.

Corrosive.

2.

Highly toxic.

3.

Toxic.
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RESEARCHING AND CLASSIFYING
CHEMICALS (cont’d)
• Classification information is any
information source that will either provide
specific property characteristics of a
chemical or classify the chemical
according to the fire and building code.
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E.

Resources for classification.
Classification information — any information source that will either provide
specific property characteristics of a chemical or classify the chemical according to
the fire and building code.

RESEARCHING AND CLASSIFYING
CHEMICALS (cont’d)
• International Code Council (ICC) HMEx:
The Hazardous Materials Expert Assistant,
CD-ROM.
• NFPA “Fire Protection Guide to Hazardous
Materials.”
• NFPA 1 Annex B: Hazardous Materials
Classifications.
• IFC Appendix E: Hazard Categories.
• MSDS/Safety Data Sheet (SDS).
Slide 3-35

1.

2.

SM 3-16

International Code Council (ICC) HMEx: The Hazardous Materials Expert
Assistant, CD-ROM.
a.

This is an electronic database specifically designed to classify
hazardous materials according to fire and building code
classifications.

b.

There are other electronic databases out there that classify or
categorize hazardous materials for other purposes, but not
specifically for fire and building code classifications.

NFPA “Fire Protection Guide to Hazardous Materials.”

IDENTIFY AND CLASSIFY

This NFPA book contains information on hazardous materials similar to
that found on specific chemicals’ MSDS.
3.

NFPA 1 Annex B: Hazardous Materials Classifications.

4.

International Fire Code (IFC) Appendix E: Hazard Categories.
IFC Appendix E is the same material that is found in NFPA 1 Annex B.

5.

III.

MSDS — specific information may be obtained from the MSDS that can be
compared to the parameters in the definition and used to classify the
chemical.

PHYSICAL HAZARD

PHYSICAL HAZARD
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A.

Ancillary definitions.

DEFINITIONS
• Flash point.
– The minimum temperature in degrees
Fahrenheit at which a liquid will give off
sufficient vapors to form an ignitable mixture
with air.

• Flammable range.
– Range between the lower flammable limit
(LFL) and the upper flammable limit (UFL).
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1.

Flash point.
The minimum temperature in degrees Fahrenheit at which a liquid will give
off sufficient vapors to form an ignitable mixture with air.

2.

Flammable range.
a.

Range between the lower flammable limit (LFL) and the upper
flammable limit (UFL).

DEFINITIONS (cont’d)
– LFL.
-- The minimum concentration of vapor in air at
which propagation of flame will occur in the
presence of an ignition source.
-- The LFL is sometimes referred to as lower
explosive limit (LEL).
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b.

LFL.
-

LFL is the minimum concentration of vapor in air at which
propagation of flame will occur in the presence of an ignition
source.

-

The LFL is sometimes referred to as lower explosive limit
(LEL).

DEFINITIONS (cont’d)
– UFL.
-- The maximum concentration of vapor in air at
which propagation of flame will occur in the
presence of an ignition source.
-- The UFL is sometimes referred to as upper
explosive limit (UEL).
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c.

UFL.
-

UFL is the maximum concentration of vapor in air at which
propagation of flame will occur in the presence of an ignition
source.

-

The UFL is sometimes referred to as upper explosive limit
(UEL).

DEFINITIONS (cont’d)
• Vapor pressure.
– The force exerted by a vapor against the
sides of a container or against atmospheric
pressure (normally at 68 F).
– The pressure exerted by a volatile fluid as
determined in accordance with American
Society for Testing and Materials (ASTM) D
323 at 100 F (Reid Vapor Pressure).
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3.

Vapor pressure.
a.

The force exerted by a vapor against the sides of a container or
against atmospheric pressure (normally at 68 F).

b.

The pressure exerted by a volatile fluid, as determined in accordance
with American Society for Testing and Materials (ASTM) D 323, at
100 F (Reid Vapor Pressure).

c.

Vapor pressure increases as temperature increases and vice versa.
Most MSDS show “vapor pressure” at 68 F. Reid Vapor Pressure is
used extensively in petroleum refinery sand and is normally at 100
F. Vapor pressure may also be listed at 70 F, 77 F and other
temperatures.
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DEFINITIONS (cont’d)
• Boiling point.
– The temperature at which the vapor pressure
of a liquid equals the atmospheric pressure
of 14.7 pounds per square inch absolute
(psia) (101 kilopascals) or 760 millimeters of
mercury.
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4.

Boiling point.
The temperature at which the vapor pressure of a liquid equals the
atmospheric pressure of 14.7 pounds per square inch absolute (psia) (101
kilopascals) or 760 millimeters of mercury.

DEFINITIONS (cont’d)
• Specific gravity.
– Weight of a chemical compared to water.
– Less than 1, it will float.
– Greater than 1, it will sink.

• Water-miscible or water-soluble.
– Ability of product to mix or dissolve in water.
– Often used interchangeably.
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5.

6.
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Specific gravity.
a.

Weight of a chemical compared to water.

b.

If less than 1, it will float.

c.

If greater than 1, it will sink.

Water-miscible or water-soluble.
a.

Ability of product to mix or dissolve in water.

b.

These terms are often used interchangeably.

IDENTIFY AND CLASSIFY

SPECIFIC GRAVITY AND
MISCIBILITY/SOLUBILITY
Heptane

SG <1
Immiscible
or
Insoluble

SG =1
Miscible or Soluble

SG >1

Water
and
Potassium
Permanganate
Carbon
Tetrachloride
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7.

Miscibility.
a.

Solubility.

b.

Example: The photo shows different chemicals separating in water
due to their different specific gravities and different levels of
solubility/miscibility.

DEFINITIONS (cont’d)
• Vapor density.
–
–
–
–

Weight of a gas compared to air.
Less than 1, it is lighter.
Greater than 1, it is heavier.
Also called “air specific gravity.”
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8.

Vapor density.
a.

Weight of a g-as compared to air.

b.

If less than 1, the gas is lighter.

c.

If greater than 1, the gas is heavier.

d.

Also called “air specific gravity.”

SM 3-21

IDENTIFY AND CLASSIFY

FLAMMABLE AND COMBUSTIBLE
LIQUIDS
• Flammable liquid.
– Closed-cup flash point below 100 F (38 C).
– Class I liquids.
-- Class IA liquids have a flash point below 73 F
(23 C) and boiling point below 100 F (38 C).
-- Class IB liquids have a flash point below 73 F
(23 C) and boiling point at or above 100 F (38 C).
-- Class IC liquids have a flash point at or above
73 F (23 C) and below 100 F (38 C).
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B.

Flammable and Combustible Liquids.
1.

Flammable liquid.
a.

A liquid having a closed-cup flash point below 100 F (38 C).

b.

Flammable liquids are further categorized into a group known as
Class I liquids.

c.

The Class I category is subdivided as follows:
-

Class IA — liquids having a flash point below 73 F (23 C)
and having a boiling point below 100 F (38 C).

-

Class IB — liquids having a flash point below 73 F (23 C)
and having a boiling point at or above 100 F (38 C).

-

Class IC — liquids having a flash point at or above 73 F (23
C) and below 100 F (38 C).

FLAMMABLE AND
COMBUSTIBLE LIQUIDS (cont’d)
• A liquid having a closed-cup flash point at
or above 100 F (38 C).
– Class II liquids have a closed-cup flash point
at or above 100 F (38 C) and below 140 F
(60 C).
– Class III liquids have a closed-cup flash point
at or above 140 F (60 C) and below 200 F
(93 C).
– Class IIIB liquids have a closed-cup flash
point at or above 200 F (93 C).
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2.

Combustible liquid.
a.

A liquid having a closed-cup flash point at or above 100 F (38 C).

b.

Combustible liquids shall be subdivided as follows:
-

Class II — liquids having a closed-cup flash point at or
above 100 F (38 C) and below 140 F (60 C).

-

Class IIIA — liquids having a closed-cup flash point at or
above 140 F (60 C) and below 200 F (93 C).

-

Class IIIB — liquids having closed-cup flash points at or
above 200 F (93 C).

FLAMMABLE AND
COMBUSTIBLE LIQUIDS (cont’d)
The Hazardous Materials Expert Assistant
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3.

Resources specific to flammable and combustible liquids.
a.

“NFPA 325M: Fire Hazard Properties of Flammable Liquids, Gases,
and Volatile Solids.”

b.

This NFPA book contains numerous flammable and combustible
liquids in one place. Information similar to that found in this book
can be found on specific chemicals’ MSDS.
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FLAMMABLE AND
COMBUSTIBLE LIQUIDS (cont’d)
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GASES (FLAMMABLE OR
OXIDIZING)
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C.

Gases (Flammable or Oxidizing).

GASES (FLAMMABLE OR
OXIDIZING)
• A material or mixture of materials that:
– Is a gas at 68 F (20 C) or less at 14.7 psia
(101 kilopascals) of pressure.
– Has a boiling point of 68 F (20 C) or less at
14.7 psia (101 kilopascals), which is either
liquefied, nonliquefied or in solution.
-- Those gases that have no other health- or
physical-hazard properties are not considered to
be compressed until the pressure in the
packaging exceeds 41 psia (28 kilopascals) at 68
F (20 C).
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1.

Definition.
A material or mixture of materials that is a gas at 68 F (20 C) or less at 14.7
psia (101 kilopascals) of pressure and has a boiling point of 68 F (20 C) or
less at 14.7 psia (101 kilopascals), which is either liquefied, nonliquefied or
in solution. Those gases that have no other health- or physical-hazard
properties are not considered to be compressed until the pressure in the
packaging exceeds 41 psia (28 kilopascals) at 68 F (20 C).
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GASES (FLAMMABLE OR
OXIDIZING) (cont’d)
• States of a compressed gas:
– Nonliquefied compressed gases are gases,
other than those in solutions, that are in a
packaging under the charged pressure and
entirely gaseous at a temperature of 68 F
(20 C).
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2.

States of a compressed gas.
a.

Nonliquefied compressed gases are gases, other than those in
solution, in a packaging under the charged pressure, and they are
entirely gaseous at a temperature of 68 F (20 C).

GASES (FLAMMABLE OR
OXIDIZING) (cont’d)
• States of a compressed gas:
– Liquefied compressed gases are gases that,
in a packaging under the charged pressure,
are partially liquid at a temperature of 68 F
(20 C).
– Compressed gases in solution are
nonliquefied gases that are dissolved in a
solvent.
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b.

Liquefied compressed gases are gases that, in a packaging under the
charged pressure, are partially liquid at a temperature of 68 F (20
C).

c.

Compressed gases in solution are nonliquefied gases that are
dissolved in a solvent.
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GASES (FLAMMABLE OR
OXIDIZING) (cont’d)
• Flammable gas.
– A material that is a gas at 68 F (20 C) or less
at an absolute pressure of 14.7 psia (101.3
kilopascals) and either is ignitable at an
absolute pressure of 14.7 psia (101.3
kilopascals) when in a mixture of 13 percent
or less by volume with air or has a flammable
range at an absolute pressure of 14.7 psia
(101.3 kilopascals) with air of at least 12
percent, regardless of the lower limit.
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3.

Flammable gas. A material that is a gas at 68 F (20 C) or less at an absolute
pressure of 14.7 psia (101.3 kilopascals) and either is ignitable at an
absolute pressure of 14.7 psia (101.3 kilopascals) when in a mixture of 13
percent or less by volume with air or has a flammable range at an absolute
pressure of 14.7 psia (101.3 kilopascals) with air of at least 12 percent,
regardless of the lower limit.

GASES (FLAMMABLE OR
OXIDIZING) (cont’d)
• Oxidizing gas.
– A gas that can support and accelerate
combustion of other materials more than air
does.

Slide 3-54

4.

Oxidizing gas. A gas that can support and accelerate combustion of other
materials more than air does.
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ACETYLENE
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CRYOGENIC (FLAMMABLE
OR OXIDIZING)
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D.

Cryogenic (Flammable or Oxidizing).

CRYOGENIC (FLAMMABLE OR
OXIDIZING)
• A fluid having a boiling point lower than
-130 F (-89.9 C) at 14.7 pounds per square
inch (psi) atmosphere (an absolute
pressure of 101.3 kilopascals).
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Cryogenic fluid.
1.

A fluid having a boiling point lower than -130 F (-89.9 C) at 14.7 pounds
per square inch (psi) atmosphere (an absolute pressure of 101.3
kilopascals).
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CRYOGENIC (FLAMMABLE OR
OXIDIZING) (cont’d)
• Expand at a ratio of 1,000-to-1.
– If spilled in a closed space, can expand to
displace air or cause a flammable
atmosphere.
– Example: 40 gallons of liquid would expand
to 5,347 cubic feet of gas or a room with
dimensions 8 by 26 by 26 feet.
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2.

Expand at a ratio of 1,000-to-1.
a.

If spilled in a closed space, can expand to displace air or cause a
flammable atmosphere.

b.

Example: 40 gallons of liquid would expand to 5,347 cubic feet of
gas or a room with dimensions 8 by 26 by 26 feet.

LIQUEFIED HYDROGEN
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3.
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MSDS/SDS — liquefied hydrogen.
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LIQUEFIED PETROLEUM
GAS
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E.

Liquefied Petroleum Gas (LPG).

LIQUEFIED PETROLEUM GAS
Liquefied petroleum gas (LPG) — any
material having a vapor pressure not
exceeding that allowed for commercial
propane that is composed predominantly of
the following hydrocarbons, either by
themselves or as mixtures: propane,
propylene, butane (normal butane or
isobutane) and butylenes.
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1.

LPG — any material having a vapor pressure not exceeding that allowed
for commercial propane that is composed predominantly of the following
hydrocarbons, either by themselves or as mixtures: propane, propylene,
butane (normal butane or isobutane) and butylenes.
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LIQUEFIED PETROLEUM GAS
(cont’d)
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2.
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MSDS/SDS — LPG.
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EXPLOSIVES
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F.

Explosives.

EXPLOSIVES
• A chemical compound, mixture or device
that has the primary or common purpose
to function by explosion. The term
includes, but is not limited to, dynamite,
black powder, pellet powder, initiating
explosives, detonators, safety fuses,
squibs, detonating cord, igniter cord,
igniters and display fireworks.
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1.

A chemical compound, mixture or device that has the primary or common
purpose to function by explosion.
The term includes, but is not limited to, dynamite, black powder, pellet
powder, initiating explosives, detonators, safety fuses, squibs, detonating
cord, igniter cord, igniters and display fireworks.
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EXPLOSIVES (cont’d)
• Division 1.1 — explosives that have a
mass explosion hazard. A mass explosion
is one that affects almost the entire load
instantaneously.
• Division 1.2 — explosives that have a
projection hazard but not a mass
explosion hazard.
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a.

Division 1.1 — explosives that have a mass explosion hazard. A
mass explosion is one that affects almost the entire load
instantaneously.

b.

Division 1.2 — explosives that have a projection hazard but not a
mass explosion hazard.

EXPLOSIVES (cont’d)
• Division 1.3 — explosives that have a
fire hazard and a minor blast hazard,
minor projection hazard or both, but not a
mass explosion hazard.
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c.

SM 3-64

Division 1.3 — explosives that have a fire hazard and a minor blast
hazard, minor projection hazard or both, but not a mass explosion
hazard.
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EXPLOSIVES (cont’d)
• Division 1.4 — explosives that pose a
minor explosion hazard. The explosive
effects are largely confined to the package.
• Division 1.5 — very insensitive
explosives. This division is comprised of
substances that have a mass explosion
hazard but are insensitive.
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d.

Division 1.4 — explosives that pose a minor explosion hazard. The
explosive effects are largely confined to the package.

e.

Division 1.5 — very insensitive explosives. This division is
comprised of substances that have a mass explosion hazard but are
insensitive.

EXPLOSIVES (cont’d)
• Division 1.6 — extremely insensitive
articles that do not have a mass explosion
hazard.
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f.

Division 1.6 — extremely insensitive articles that do not have a
mass explosion hazard.
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IDENTIFY AND CLASSIFY

ATF LIST OF EXPLOSIVE
MATERIALS 2012
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2.

Classification resources specific to explosives.
a.

ATF List of Explosive Materials.

b.

ATF produces a standardized list of what they consider explosives.

TRINITROTOLUENE
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3.

SM 3-66

MSDS/SDS for Trinitrotoluene (TNT).
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IDENTIFY AND CLASSIFY
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IDENTIFY AND CLASSIFY

FLAMMABLE SOLIDS
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G.

Flammable Solids.

FLAMMABLE SOLID
• A solid, other than a blasting agent or
explosive, that is capable of causing fire
through friction, absorption of moisture,
spontaneous chemical change, or
retained heat from manufacturing or
processing.
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1.

A solid, other than a blasting agent or explosive, that is capable of causing
fire through friction, absorption of moisture, spontaneous chemical change,
or retained heat from manufacturing or processing.

SM 3-71

IDENTIFY AND CLASSIFY

FLAMMABLE SOLID (cont’d)
• One that burns so vigorously and
persistently when ignited as to create a
serious hazard.
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2.

Or one that burns so vigorously and persistently when ignited as to create a
serious hazard.

FLAMMABLE SOLID (cont’d)
• A chemical shall be considered a
flammable solid, as determined in
accordance with the test method of
Consumer Product Safety Commission
(CPSC) 16 Code of Federal Regulations
(CFR) Part 1500.44, if it ignites and burns
with a self-sustained flame at a rate
greater than 0.1 inch (2.5 millimeters) per
second along its major axis.
Slide 3-74

3.

SM 3-72

A chemical shall be considered a flammable solid, as determined in
accordance with the test method of Consumer Product Safety Commission
(CPSC) 16 Code of Federal Regulations (CFR) Part 1500.44, if it ignites
and burns with a self-sustained flame at a rate greater than 0.1 inch (2.5
millimeters) per second along its major axis.

IDENTIFY AND CLASSIFY

FLAMMABLE SOLID (cont’d)
• Examples:
– Organic solids: camphor, cellulose nitrate,
naphthalene (used in one form of mothballs).
– Inorganic solids: sulfur.
– Combustible metals (except dusts and
powders): cesium, magnesium, zirconium.
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4.

Examples include:
a.

Organic solids: camphor, cellulose nitrate, naphthalene (used in one
form of mothballs).

b.

Inorganic solids: sulfur.

c.

Combustible metals (except dusts and powders): cesium,
magnesium, zirconium.

ZIRCONIUM
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5.

MSDS/SDS — zirconium.
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IDENTIFY AND CLASSIFY

SM 3-80

IDENTIFY AND CLASSIFY

ORGANIC PEROXIDES
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H.

Organic Peroxides.

ORGANIC PEROXIDE
• An organic compound that contains the
bivalent -O-O- structure and may be
considered to be a structural derivative of
hydrogen peroxide (where one or both of
the hydrogen atoms have been replaced
by an organic radical). Organic peroxides
can present an explosion hazard
(detonation or deflagration), or they can
be shock-sensitive.
Slide 3-78

1.

An organic compound that contains the bivalent -O-O- structure and may
be considered to be a structural derivative of hydrogen peroxide (where one
or both of the hydrogen atoms have been replaced by an organic radical).
Organic peroxides can present an explosion hazard (detonation or
deflagration), or they can be shock-sensitive.
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ORGANIC PEROXIDE (cont’d)
• They can also decompose into various
unstable compounds over an extended
period of time.
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2.

They can also decompose into various unstable compounds over an
extended period of time.

ORGANIC PEROXIDE (cont’d)
• Class I — describes those formulations
that are capable of deflagration but not
detonation.
• Class II — describes those formulations
that burn very rapidly and pose a
moderate reactivity hazard.
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3.

SM 3-82

Organic peroxides are divided into several classes:
a.

Class I — describes formulations that are capable of deflagration
but not detonation.

b.

Class II — describes formulations that burn very rapidly and pose a
moderate reactivity hazard.

IDENTIFY AND CLASSIFY

ORGANIC PEROXIDE (cont’d)
• Class III — describes those formulations
that burn rapidly and that pose a
moderate reactivity hazard.
• Class IV — describes those formulations
that burn in the same manner as ordinary
combustibles and that pose a minimal
reactivity hazard.
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4.

c.

Class III — describes formulations that burn rapidly and pose a
moderate reactivity hazard.

d.

Class IV — describes formulations that burn in the same manner as
ordinary combustibles and pose a minimal reactivity hazard.

Classification resources specific to organic peroxides.
a.

NFPA 400 Annex F: Typical Organic Peroxide Formulations.

ORGANIC PEROXIDE (cont’d)
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b.

MSDS/SDS — benzoyl peroxide.
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SM 3-90

IDENTIFY AND CLASSIFY

OXIDIZERS
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I.

Oxidizers.

OXIDIZERS
• A material that readily yields oxygen or
another oxidizing gas, or that readily
reacts to promote or initiate combustion of
combustible materials and, if heated or
contaminated, can result in vigorous selfsustained decomposition.
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1.

A material that readily yields oxygen or another oxidizing gas or that readily
reacts to promote or initiate combustion of combustible materials and, if
heated or contaminated, can result in vigorous self-sustained
decomposition.

2.

Oxidizers are divided into several classes:

SM 3-91

IDENTIFY AND CLASSIFY

OXIDIZERS (cont’d)
• Class 4: an oxidizer that can undergo an
explosive reaction due to contamination
or exposure to thermal or physical shock
and causes a severe increase in the
burning rate of combustible materials with
which it comes into contact. Additionally,
the oxidizer causes a severe increase in
the burning rate and can cause
spontaneous ignition of combustibles.
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a.

Class 4: an oxidizer that can undergo an explosive reaction due to
contamination or exposure to thermal or physical shock and causes
a severe increase in the burning rate of combustible materials with
which it comes into contact. Additionally, the oxidizer causes a
severe increase in the burning rate and can cause spontaneous
ignition of combustibles.

OXIDIZERS (cont’d)
• Class 3: an oxidizer that causes a severe
increase in the burning rate of
combustible materials with which it comes
into contact.
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b.

SM 3-92

Class 3: an oxidizer that causes a severe increase in the burning rate
of combustible materials with which it comes in contact.

IDENTIFY AND CLASSIFY

OXIDIZERS (cont’d)
• Class 2: an oxidizer that will cause a
moderate increase in the burning rate of
combustible materials with which it comes
into contact.
• Class 1: an oxidizer that does not
moderately increase the burning rate of
combustible materials.
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3.

c.

Class 2: an oxidizer that will cause a moderate increase in the
burning rate of combustible materials with which it comes in
contact.

d.

Class 1: an oxidizer that does not moderately increase the burning
rate of combustible materials.

Classification information specific to oxidizers.
a.

NFPA 400 Annex G: Oxidizers.

HYDROGEN PEROXIDE, 50
PERCENT

Slide 3-88

b.

MSDS/SDS — hydrogen peroxide >50 percent.
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IDENTIFY AND CLASSIFY

PYROPHORICS
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J.

Pyrophorics.

PYROPHORIC
• A chemical with an auto-ignition
temperature in air that is at or below a
temperature of 130 F (54 C).
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1.

A chemical with an auto-ignition temperature in air that is at or below a
temperature of 130 F (54 C).

DVD PRESENTATION
“REACTIVE HAZARDS: DANGERS
OF UNCONTROLLED CHEMICAL
REACTIONS”
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DIETHYLALUMINUM CHLORIDE
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2.

SM 3-104

MSDS/SDS — diethylaluminum chloride.
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IDENTIFY AND CLASSIFY

UNSTABLE (REACTIVE)

Slide 3-93

K.

Unstable (Reactive).

UNSTABLE (REACTIVE)
• A material, other than an explosive, that in
the pure state or as commercially produced
will vigorously polymerize, decompose,
condense or become self-reactive and
undergo other violent chemical changes,
including explosion, when exposed to heat,
friction or shock; in the absence of an inhibitor;
in the presence of contaminants; or in contact
with incompatible materials.
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1.

A material, other than an explosive, that in the pure state or as commercially
produced will vigorously polymerize, decompose, condense or become selfreactive and undergo other violent chemical changes, including explosion,
when exposed to heat, friction or shock; in the absence of an inhibitor; in
the presence of contaminants; or in contact with incompatible materials.
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IDENTIFY AND CLASSIFY

UNSTABLE (REACTIVE) (cont’d)
• Unstable (reactive) materials are
subdivided as follows:
– Class 4: materials that in themselves are
readily capable of detonation, explosive
decomposition or explosive reaction at
normal temperatures and pressures. This
class includes materials sensitive to
mechanical or localized thermal shock at
normal temperatures and pressures.
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2.

Unstable (reactive) materials are subdivided as follows:
a.

Class 4: materials readily capable of detonation, explosive
decomposition or explosive reaction at normal temperatures and
pressures. This class includes materials that are sensitive to
mechanical or localized thermal shock at normal temperatures
and pressures.

UNSTABLE (REACTIVE) (cont’d)
– Class 3: materials that in themselves are
capable of detonation, explosive
decomposition or explosive reaction, but they
require a strong initiating source or must be
heated under confinement before initiation.
This class includes materials sensitive to
thermal or mechanical shock at elevated
temperatures and pressures.
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b.

SM 3-114

Class 3: materials capable of detonation, explosive decomposition
or explosive reaction, but which require a strong initiating source or
must be heated under confinement before initiation. This class
includes materials that are sensitive to thermal or mechanical shock
at elevated temperatures and pressures.

IDENTIFY AND CLASSIFY

UNSTABLE (REACTIVE) (cont’d)
– Class 2: materials that in themselves are
normally unstable and readily undergo
violent chemical change but do not detonate.
This class includes materials that can
undergo chemical change with rapid release
of energy at normal temperatures and
pressures and violent chemical change at
elevated temperatures and pressures.
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c.

Class 2: materials that in themselves are normally unstable and
readily undergo violent chemical change but do not detonate. This
class includes materials that can undergo chemical change with
rapid release of energy at normal temperatures and pressures and
violent chemical change at elevated temperatures and pressures.

UNSTABLE (REACTIVE) (cont’d)
– Class 1: materials that, in themselves, are
normally stable but can become unstable at
elevated temperatures and pressures.
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d.

Class 1: materials that, in themselves, are normally stable but can
become unstable at elevated temperatures and pressures.
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VINYL CHLORIDE
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3.

SM 3-116

MSDS/SDS — vinyl chloride.
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WATER REACTIVE
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L.

Water Reactive.

WATER-REACTIVE MATERIAL
• A material that explodes; violently reacts;
produces flammable, toxic or other
hazardous gases; or evolves enough heat
to cause auto-ignition or ignition of
combustibles upon exposure to water or
moisture.
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1.

A material that explodes; violently reacts; produces flammable, toxic or
other hazardous gases; or evolves enough heat to cause auto-ignition or
ignition of combustibles upon exposure to water or moisture.
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IDENTIFY AND CLASSIFY

WATER-REACTIVE MATERIAL
(cont’d)
• Water-reactive materials are subdivided
as follows:
– Class 3: materials that react explosively with
water without requiring heat or confinement.
– Class 2: materials that react violently with
water or have the ability to boil water.
Materials that produce flammable, toxic or
other hazardous gases that evolve enough
heat to cause auto-ignition or ignition of
combustibles upon exposure to water or
moisture.
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2.

Water-reactive materials are subdivided as follows:
a.

Class 3: materials that react explosively with water without
requiring heat or confinement.

b.

Class 2: materials that react violently with water or have the ability
to boil water. Materials that produce flammable, toxic or other
hazardous gases or materials that evolve enough heat to cause autoignition or ignition of combustibles upon exposure to water or
moisture.

WATER-REACTIVE MATERIAL
(cont’d)
– Class 1: materials that react with water with
some release of energy, but not violently.
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c.

SM 3-126

Class 1: materials that react with water with some release of energy,
but not in a violent manner.

IDENTIFY AND CLASSIFY

DIETHYLALUMINUM
CHLORIDE
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3.

MSDS/SDS — diethylaluminum chloride.
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IV.

HEALTH HAZARD

HEALTH HAZARD
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HEALTH HAZARD
• A classification of a chemical for which
there is statistically significant evidence
that acute or chronic health effects are
capable of occurring in exposed
individuals.
• The term “health hazard” includes
chemicals that are:
– Corrosive.
– Highly toxic.
– Toxic.
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A.

A classification of a chemical for which there is statistically significant evidence
that acute or chronic health effects are capable of occurring in exposed individuals.

B.

The term “health hazard” includes chemicals that are:
1.

Corrosive.

2.

Highly toxic.

3.

Toxic.
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CORROSIVES
• A chemical that causes visible destruction of, or
irreversible alterations in, living tissue by
chemical action at the point of contact.
• A chemical shall be considered corrosive if,
when tested on the intact skin of albino rabbits
by the method described in DOT 49 CFR
173.137, such chemical destroys or irreversibly
changes the structure of the tissue at the point
of contact following an exposure period of four
hours.
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CORROSIVES (cont’d)
• This term does not refer to action on
inanimate surfaces.
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C.

Corrosives.
1.

SM 3-138

A chemical that causes visible destruction of, or irreversible alterations in,
living tissue at the point of contact. A chemical shall be considered
corrosive if, when tested on the intact skin of albino rabbits by the method
described in DOT 49 CFR 173.137, the chemical destroys or irreversibly
changes the structure of the tissue at the point of contact following an
exposure period of four hours. This term does not refer to action on
inanimate surfaces.
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CORROSIVES (cont’d)
•
•
•
•
•

Acids have a pH less than 7.
Neutral is pH of 7.
Caustics (bases) have a pH greater than 7.
Generally, a regulatory acid is 2 or less.
Generally, a regulatory caustic (base) is
12.5 or greater.
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2.

Acids have a pH less than 7.
a.

Neutral is pH of 7.

b.

Caustics (bases) have a pH greater than 7.

c.

Generally, a regulatory acid is 2 or less.

d.

Generally, a regulatory caustic (base) is 12.5 or greater.

FLOURINE
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3.

MSDS/SDS — flourine.
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IDENTIFY AND CLASSIFY

HIGHLY TOXIC AND TOXIC
MATERIALS
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D.

Highly Toxic and Toxic Materials.

HIGHLY TOXIC
A material that produces a lethal dose or
lethal concentration that falls within any of
the following categories:
• A chemical that has a median lethal dose
(LD50) of 50 milligrams or less per
kilogram of body weight when
administered orally to albino rats weighing
between 200 and 300 grams each.
Slide 3-112

1.

Highly toxic.
A material that produces a lethal dose or lethal concentration that falls
within any of the following categories:
a.

A chemical that has a median lethal dose (LD50) of 50 milligrams or
less per kilogram of body weight when administered orally to albino
rats weighing between 200 and 300 grams each.
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IDENTIFY AND CLASSIFY

HIGHLY TOXIC (cont’d)
• A chemical that has an LD50 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.
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b.

A chemical that has an LD50 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.

HIGHLY TOXIC (cont’d)
• A chemical that has a median lethal
concentration (LC50) in air of 200 parts per
million (ppm) by volume or less of gas or
vapor, or 2 milligrams per liter or less of
mist, fume or dust when administered by
continuous inhalation for one hour (or less
if death occurs within one hour) to albino
rats weighing between 200 and 300
grams each.
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c.

SM 3-150

A chemical that has a median lethal concentration (LC50) in air of
200 parts per million (ppm) by volume or less of gas or vapor or 2
milligrams per liter or less of mist, fume or dust when administered
by continuous inhalation for one hour (or less if death occurs within
one hour) to albino rats weighing between 200 and 300 grams each.
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TOXIC
A chemical falling within any of the following
categories:
• A chemical that has an LD50 of more than
50 milligrams per kilogram but not more
than 500 milligrams per kilogram of body
weight when administered orally to albino
rats weighing between 200 and 300
grams each.
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2.

Toxic.
A chemical falling within any of the following categories:
a.

A chemical that has an LD50 of more than 50 milligrams per
kilogram but not more than 500 milligrams per kilogram of body
weight when administered orally to albino rats weighing between
200 and 300 grams each.

TOXIC (cont’d)
• A chemical that has an LD50 of more than
200 milligrams per kilogram but not more
than 1,000 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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b.

A chemical that has an LD50 of more than 200 milligrams per
kilogram but not more than 1,000 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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TOXIC (cont’d)
• A chemical that has an LC50 in air of more
than 200 ppm but not more than 2,000 ppm
by volume of gas or vapor, or more than 2
milligrams per liter but not more than 20
milligrams per liter of mist, fume or dust,
when administered by continuous inhalation
for one hour (or less if death occurs within
one hour) to albino rats weighing between
200 and 300 grams each.
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c.

A chemical that has an LC50 in air of more than 200 ppm but not
more than 2,000 ppm by volume of gas or vapor, or more than 2
milligrams per liter but not more than 20 milligrams per liter of mist,
fume or dust, when administered by continuous inhalation for one
hour (or less if death occurs within one hour) to albino rats weighing
between 200 and 300 grams each.

CEILING LIMIT
The maximum concentration of an airborne
contaminant to which one may be exposed.
The ceiling limits utilized are those published
in Department of Labor (DOL) 29 CFR Part
1910.1000.
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3.

Ceiling limit.
This is the maximum concentration of an airborne contaminant to which
one may be exposed. The ceiling limits utilized are published in Department
of Labor (DOL) 29 CFR Part 1910.1000.
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PERMISSIBLE EXPOSURE LIMIT
The maximum permitted eight-hour, timeweighted average concentration of an
airborne contaminant.
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4.

Permissible exposure limit (PEL).
The maximum permitted eight-hour, time-weighted average concentration
of an airborne contaminant.

FLOURINE (cont’d)
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5.

MSDS/SDS — fluorine.
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ACTIVITY 3.2
Researching and Classifying Chemicals
Purpose
Use reference materials for classification.

Directions
1.

Use the appropriate reference materials.

2.

Given the name of a hazardous material, classify it in accordance with the classifications
in the fire and building code.

3.

As a large group, review the answers.

4.

Discuss any questions.
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ACTIVITY 3.2
Researching and Classifying Chemicals
Name

Hazard

Class

Cellulose nitrate

Hydrogen peroxide solution
(greater than 91 percent)

Benzoyl peroxide (over 98
percent concentration)

Phosphine

Acrolein

Lithium hydride
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ACTIVITY 3.3
Classify
Purpose
Given several MSDS/SDS on a hazardous material, classify the hazards that the materials present
to the occupancy.

Directions
1

Read the memo from the Building Department.

2.

Research the assigned MSDS/SDS to determine what hazards the materials present.

3.

As a group, list on an easel pad the identified hazards, and classify the hazards as they
would be found in the code.

4.

Be prepared to present your classified hazards to the class.

5.

The instructor will assign three MSDS to each group.

Memo
To:

Central City Fire Prevention Bureau

From: Central City Fire Department
Re:

Request for building permit File 627780

The Central City Building and Zoning Department has received an application for permits to
build a new occupancy in the Central City Industrial Park. The applicant has indicated that the
manufacturing process will involve using several chemicals. The applicant has provided the
MSDS of those chemicals.
The Building Department is requesting that the Fire Prevention Bureau research the chemicals
and properly classify them so that we can apply the appropriate section of the code in the plans
review process.
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Group Assignments
Group 1.
1.

Gasoline.

2.

Potassium Permanganate.

3.

Sulfuric Acid.

Group 2.
1.

Kerosene.

2.

Sodium Hydroxide.

3.

Benzoyl Peroxide.

Group 3.
1.

Methyl Alcohol.

2.

Super Glue.

3.

Nitric Acid.

Group 4.
1.

Propane.

2.

Diesel Fuel.

3.

Tetrahydrofuran.
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V.

SUMMARY

SUMMARY
• Identify hazardous materials.
• Given a case study and photos, identify
the presence of hazardous materials.
• Recognize the difference between a
physical hazard and a health hazard.
• Using the appropriate resources, place
materials into the appropriate hazard
classes.
• Classify materials found in a given
scenario.
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APPENDIX A
NFPA 1 ANNEX B:
HAZARDOUS MATERIALS CLASSIFICATIONS
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APPENDIX B
PLACARDS, WARNINGS AND PICTOGRAMS
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HAZARDOUS MATERIALS CODE ENFORCEMENT

UNIT 4:
MAXIMUM ALLOWABLE QUANTITIES
AND CONTROL AREAS
TERMINAL OBJECTIVE

The students will be able to:
4.1

Demonstrate how to determine maximum allowable quantities (MAQs) of hazardous materials per control
area.

ENABLING OBJECTIVES

The students will be able to:
4.1

Describe the relationship between the building code, fire codes and hazardous materials standards.

4.2

Illustrate examples of situations where consultation from technical specialists and/or third-party entities may
be advisable.

4.3

Summarize the concepts involved in the safe use and storage of hazardous materials.

4.4

Given a scenario, determine the application and use of MAQs and control areas.

4.5

Describe the characteristics of a high-hazard (H) occupancy and its relationship between the fire and
building codes.

MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS
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UNIT 4:
MAXIMUM ALLOWABLE
QUANTITIES AND
CONTROL AREAS
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TERMINAL OBJECTIVE
Demonstrate how to determine maximum
allowable quantities (MAQs) of hazardous
materials per control area.

Slide 4-2

ENABLING OBJECTIVES
• Describe the relationship between the
building code, fire codes and hazardous
materials standards.
• Illustrate examples of situations where
consultation from technical specialists
and/or third-party entities may be advisable.
• Summarize the concepts involved in the
safe use and storage of hazardous
materials.
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ENABLING OBJECTIVES (cont’d)
• Given a scenario, determine the
application and use of MAQs and control
areas.
• Describe the characteristics of a highhazard (H) occupancy and its relationship
between the fire and building codes.

Slide 4-4

I.

RELATIONSHIPS BETWEEN CODES AND STANDARDS

RELATIONSHIPS BETWEEN
CODES AND STANDARDS
Building Code

Fire Codes

30

IBC

IFC

55

NFPA 1

58

400

484

495

Reference Standards
Slide 4-5

SM 4-4

A.

The building code and fire code(s) are designed to work in tandem to direct the safe
use and storage of hazardous materials.

B.

There is one building code and two primary fire codes that are utilized nationwide.

MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS

RELATIONSHIPS BETWEEN CODES
AND STANDARDS (cont’d)

Slide 4-6

1.

International Building Code (IBC).

INTERNATIONAL BUILDING
CODE
• Used in 99.9 percent
of all jurisdictions
throughout the
United States.
• Requirements for the
construction of
buildings.
• Content pertinent to
hazardous materials.
Slide 4-7

a.

The IBC is used in 99.9 percent of all jurisdictions throughout the
United States.

b.

The building code contains the requirements for the construction of
buildings.

c.

The building code includes significant content pertinent to
hazardous materials.
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INTERNATIONAL BUILDING
CODE (cont’d)
• Local building official
enforces this code.
• Officials may consult with
fire department personnel.
• Personnel should be
familiar with the areas of
building code that pertain
to hazardous materials.
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d.

The primary responsibility for enforcing the building code rests with
the local building official.

e.

Most building officials consult with fire department personnel on
matters pertaining to hazardous materials.

f.

Fire department personnel should be familiar with the areas of
building codes that pertain to hazardous materials.

INTERNATIONAL FIRE CODE AND NATIONAL
FIRE PROTECTION ASSOCIATION 1, FIRE
CODE

Slide 4-9

2.
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International Fire Code (IFC) and National Fire Protection Association
(NFPA) 1, Fire Code.
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INTERNATIONAL FIRE CODE AND NATIONAL
FIRE PROTECTION ASSOCIATION 1, FIRE
CODE (cont’d)
•

Local jurisdiction selects the
fire code for its community.
International Code Council
(ICC) and National Fire
Protection Association (NFPA)
are competing code
organizations.
Both codes contain similar
material.

•

•
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a.

The local jurisdiction selects the fire code for its community. It is
normally either the IFC or NFPA 1.

b.

The International Code Council (ICC) and NFPA are competing
code organizations.

c.

Both codes contain similar material but are produced by two
different organizations.

INTERNATIONAL FIRE CODE AND NATIONAL
FIRE PROTECTION ASSOCIATION 1, FIRE
CODE (cont’d)
•

For this course, the primary source material will come
from NFPA documents.
–
–

The National Fire Academy (NFA) has an agreement for use of
NFPA materials.
Most content found in NFPA-referenced material can also be
found in the International Building Code (IBC) and International
Fire Code (IFC) codes.
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d.

For the purposes of this course, the primary source material
pertaining to fire protection codes and standards will come from
NFPA documents.
-

The National Fire Academy (NFA) has an agreement for use
of NFPA materials.

-

Most content found in NFPA-referenced material can also
be found in the IBC and IFC codes.
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REFERENCE STANDARDS
• Documents that pertain to specific
hazardous materials.
• IBC, IFC and NFPA 1 all use the same
basic reference standards.
• Most are produced by NFPA technical
committees.
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3.

Reference standards.
a.

Reference standards are documents that pertain to specific
hazardous materials.

b.

IBC, IFC and NFPA 1 all use the same basic reference standards.

c.

Most of the reference standards are produced by NFPA technical
committees.

d.

Examples of reference standards pertaining to hazardous materials
include but are not limited to:

REFERENCE STANDARDS
(cont’d)
NFPA 30,
Flammable and
Combustible Liquids
Code

NFPA 55,
Compressed Gases
and Cryogenic Fluids
Code

NFPA 58,
Liquefied Petroleum
Gas Code

NFPA 400,
Hazardous Materials
Code

NFPA 484,
Standard for
Combustible Metals

NFPA 495,
Explosive Materials
Code

Slide 4-13
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-

NFPA 30, Flammable and Combustible Liquids Code.

-

NFPA 55, Compressed Gases and Cryogenic Fluids Code.

-

NFPA 58, Liquefied Petroleum Gas Code.

MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS

-

II.

NFPA 400, Hazardous Materials Code. Products include:
--

Ammonium nitrate.

--

Corrosives.

--

Flammable solids.

--

Organic peroxides.

--

Oxidizers.

--

Pyrophorics.

--

Toxic or highly toxic materials.

--

Unstable materials (reactive).

--

Water reactive.

-

NFPA 484, Standard for Combustible Metals.

-

NFPA 495, Explosive Materials Code.

CONSULTING WITH TECHNICAL SPECIALISTS AND THIRD-PARTY
REVIEWERS

CONSULTING WITH TECHNICAL SPECIALISTS
AND THIRD-PARTY REVIEWERS
•
•
•
•

Adverse incidents have potential for extreme losses of
life and property.
Nature and variety of hazards posed by hazardous
materials are often complex.
Need for knowledge or insight about hazardous
materials beyond awareness level.
Options exist to obtain consultation from professionals
with expert knowledge.
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A.

Adverse incidents involving hazardous materials have the potential for extreme
losses of life and property.

B.

The nature and variety of hazards posed by hazardous materials are often complex.
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C.

This complexity and risk may create the need for knowledge or insight about
hazardous materials that extends beyond the awareness level.

D.

Options exist to obtain consultation from professionals who possess expert
knowledge in the field of specific hazardous materials.
1.

Technical consultation on a specific product may be obtained from one (or
several) of the following sources:

CONSULTING WITH TECHNICAL
SPECIALISTS
• Code organizations.
• Individual members of a code organization’s
technical committee.
• Interested private company’s technical
expert.
• Product manufacturers.
• Trade organizations.
• Other federal or state governmental entities.
• Private consultants.
Slide 4-15

a.

-

ICC.

-

NFPA.

b.

Individual members of a code organization’s technical committee.

c.

The interested private company’s technical expert.

d.

Product manufacturers.

e.
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Code organizations.

-

DOW Chemical Co.

-

DuPont.

-

PPG Industries.

-

Air Products and Chemicals.

-

Exxon Mobile Corp.

Trade organizations.
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f.

g.

-

American Petroleum Institute (API).

-

Institute of Makers of Explosives (IME).

-

Society of the Plastics Industry (SPI).

-

Compressed Gas Association (CGA).

-

American Chemistry Council (ACC).

Other federal or state governmental entities such as:
-

Department of Transportation (DOT).

-

Occupational Safety and Health Administration (OSHA).

-

Environmental Protection Agency (EPA).

-

Bureau of Alcohol, Tobacco, Firearms and Explosives
(ATF).

Private consultants.
Often, these individuals serve on the reference standards
committees.

THIRD-PARTY REVIEW
• Fire protection engineers who have been
preapproved and accepted by the
authority having jurisdiction (AHJ) and the
responsible party.
• Assist communities with limited
resources. The fees for service are paid
for by the interested parties.
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2.

Third-party review.
a.

This type of assistance often comes from professionals such as fire
protection engineers who have been preapproved and accepted by
the authority having jurisdiction (AHJ) and the responsible party.
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b.

To assist communities with limited resources, the code provides the
option of employing outside expertise. The fees for service are paid
for by the interested parties.

DISCUSSION
In your groups, identify a situation in which
you may consider technical consultation with
an outside entity.
• What type of condition may warrant the
hiring of a third party for consultation?
• What type of condition may warrant
consultation with a government agency?
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III.

SAFE HANDLING AND STORAGE OF HAZARDOUS MATERIALS

SAFE HANDLING AND STORAGE
OF HAZARDOUS MATERIALS
• Prevention.
– Act of stopping an event from occurring.
– Removing the potential for an ignition source
to come into contact with a volatile material.

• Control.
– Protecting hazardous materials from reaction
due to external failures and influences.
– Creating total isolation for the hazardous
material.
Slide 4-18

A.

Prevention and control are strategies to help facilitate the safe handling and storage
of hazardous materials.
1.

2.

SM 4-12

Prevention.
a.

Prevention is the act of stopping an event from occurring.

b.

Removing the potential for an ignition source to come into contact
with a volatile material would be considered an act of prevention.

Control.
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a.

b.

Control by protecting hazardous materials from reaction due to
external failures and influences can be another strategy. Examples
include:
-

Keeping a fire from spreading into an area where hazardous
materials are located.

-

Preventing outside contamination from elements such as:
--

Heat.

--

Cold.

--

Water.

--

Dirt and dust.

--

Static discharge.

--

Contact with other hazardous materials.

Control entails creating total isolation for the hazardous material
through methods such as:
-

Detached storage.

-

Disposable building.

-

Frangible building.

PREVENTION AND CONTROL
TOOLS
•
•
•
•
•
•
•

Limiting quantities.
Physical barriers or rated construction.
Separation through distance.
Fire protection systems.
Cabinets.
Exhaust.
Liquid control.
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B.

Prevention and control tools.
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Tools for preventing or reducing the severity/impact of an event involving
hazardous materials include:
1.

Limiting quantities.
The amount of material present is often directly proportionate to the damage
that can be created.

2.

Physical barriers or rated construction.
Separate the hazardous material(s) through use of approved methods such
as rated walls, rooms or other nonreactive barriers.

3.

Separation through distance.
Limiting the amount of material in a contiguous area or separating
incompatibles.

4.

Fire protection systems.
Installation of compatible, specially designed fire protection systems that
help prevent incidents from spreading from (or to) hazardous materials.
Examples include:

5.

a.

Sprinkler systems.

b.

Carbon dioxide (CO2).

c.

Systems (replacements for Halon) that create an inert environment.

Cabinets.
Specially constructed storage cabinets designed to contain hazardous
materials.

6.

Exhaust.
Use of specially designed ventilation systems to exhaust products that could
contribute to hazardous materials reactions.

7.

Liquid control.
The use of measures to prevent spread of spills.
a.

SM 4-14

Liquid-tight floors.
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IV.

b.

Containment curbs.

c.

Prohibiting installation of drains or requiring special type drains.

EXCEPTIONS TO HAZARDOUS MATERIALS CODES

EXCEPTIONS TO HAZARDOUS
MATERIALS CODES
• Retail and wholesale occupancies.
• Alcoholic beverages in retail or wholesale
occupancies.
• Off-site transportation.
• Refrigeration systems.
• Stationary storage battery systems.
• Display and use of fireworks.
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Hazardous materials codes often contain exceptions pertaining to their applicability.
Typical exceptions may include but are not limited to:
A.

Retail and wholesale occupancies with products such as medicines, foodstuffs, and
industrial products with water-miscible (mixable) products.

B.

Alcoholic beverages in retail or wholesale occupancies when individual containers
are less than 1.3 gallons.

C.

Off-site transportation when shipped in accordance with DOT regulations.

D.

Refrigeration systems (regulated separately in another section of the fire code and
mechanical code).

E.

Stationary storage battery systems.

F.

Display and use of fireworks that are otherwise regulated.
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EXCEPTIONS TO HAZARDOUS
MATERIALS CODES (cont’d)
• Corrosives in personal and household
products.
• Wall-mounted dispensers of alcoholbased hand sanitizers.
• Single- and two-family dwellings with
materials for individual use.
• Application and release of pesticide and
agricultural products.
Slide 4-21

V.

G.

Corrosives in personal and household products in original packaging in mercantile
occupancies.

H.

Wall-mounted dispensers of alcohol-based hand sanitizers.

I.

Single- and two-family dwellings with materials for individual use.

J.

Application and release of pesticide and agricultural products and materials
intended for use in weed abatement, erosion control, soil amendment or similar
applications when applied in accordance with the manufacturer’s instructions and
label directions.

GENERAL REQUIREMENTS FOR HAZARDOUS MATERIALS

GENERAL REQUIREMENTS
FOR HAZARDOUS MATERIALS
• Apply in all situations regardless of the
amount.
– Storage.
– Use.
– Handling of hazardous materials in any
quantity, including amounts less than the
MAQs for control areas.
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A.
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The general requirements for hazardous materials apply in all situations, regardless
of the amount.
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1.

Codes contain general requirements for the storage, use and handling of
hazardous materials in any quantity, including amounts less than the MAQs
for control areas.

2.

Some of the requirements are intended to provide for employee safety and
environmental protection, as well as fire safety.

GENERAL REQUIREMENTS FOR
HAZARDOUS MATERIALS (cont’d)
• Codes require that:
– Safety Data Sheets (SDS) are available.
– Employees must be familiar with the
hazardous materials and mitigation methods.
– Hazardous materials cannot be released into
sewers, drainage canals, lakes or other
areas.
– Hazardous material identification signs are
displayed.
– Ignition sources are eliminated.
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B.

Codes require that:
1.

Safety Data Sheets (SDS) are available.

2.

Employees must be familiar with the hazardous materials present at their
occupancy and all associated mitigation methods.

3.

Hazardous materials cannot be released into sewers, drainage canals, lakes
or other areas.
State and federal regulations require that an unauthorized release of a
hazardous material above certain amounts be reported to the local fire
official.

4.

Hazardous material identification signs are displayed on stationary
containers and tanks and at locations where hazardous materials are used.

5.

Ignition sources are eliminated.
These include smoking, open flames, high temperature devices, and
electrical equipment.
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GENERAL REQUIREMENTS FOR
HAZARDOUS MATERIALS (cont’d)
–
–
–
–

Security for area.
Protection against vehicle impact.
Protection against static electricity.
Separation of incompatible materials.
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6.

Security for area.

7.

Protection against vehicle impact for tanks and associated piping.

8.

Protection against static electricity.

9.

Separation of incompatible materials.

GENERAL REQUIREMENTS FOR
HAZARDOUS MATERIALs (cont’d)
• Fire protection.
– When hazardous materials are used or
dispensed in indoor locations, an automatic
fire protection system is usually required.
– The specific design parameters will depend
on the material and the storage configuration
and type of hazard being protected.
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C.
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Fire protection.
1.

When hazardous materials are used or dispensed in indoor locations, an
automatic fire protection system is usually required.

2.

The specific design parameters (i.e., density and area of application) will
depend on the storage configuration and type of hazard being protected.
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VI.

DETERMINING THE QUANTITY OF HAZARDOUS MATERIALS PER
CONTROL AREA

QUANTITY OF HAZARDOUS
MATERIALS PER CONTROL AREA
• Control areas can be:
– A building or spaces within a building.
– An outdoor control area.
– A number of control areas for a building.

• Control areas must be separated from
each other by fire-resistive barriers of at
least one-hour fire resistance.

Slide 4-26

A.

Control areas.
1.

Building control areas can be a building, or spaces within a building, where
quantities of hazardous materials do not exceed the amount allowed by the
code for that area.

2.

An outdoor control area is an outdoor area that contains quantities of
hazardous materials that do not exceed the amount allowed by the code for
that area.

3.

Number of control areas for a building.

QUANTITY OF HAZARDOUS MATERIALS
PER CONTROL AREA (cont’d)
• As simple as four walls.

Control Area 1

Slide 4-27

a.

A control area can be as simple as four walls.
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QUANTITY OF HAZARDOUS MATERIALS
PER CONTROL AREA (cont’d)
• A building with a single control area or a
building with more than one control area.

Control Area 1

Control Area 2

Fire-rated wall

b.
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A building can be a single control area, or a building can have more
than one control area.

QUANTITY OF HAZARDOUS MATERIALS
PER CONTROL AREA (cont’d)

Control Area
1

Control Area
2

Control Area
3

Fire-rated wall
Slide 4-29

QUANTITY OF HAZARDOUS MATERIALS
PER CONTROL AREA (cont’d)

Control Area
1

Control Area
2

Control Area
3

Control Area
4

Fire-rated wall
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QUANTITY OF HAZARDOUS MATERIALS
PER CONTROL AREA (cont’d)

Control
Area 2

Control Area
1

Control
Area 4
Control
Area 3

Fire-rated wall
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4.

Control areas must be separated from each other by fire-resistive barriers of
at least one-hour fire resistance.

QUANTITY OF HAZARDOUS MATERIALS
PER CONTROL AREA (cont’d)
• Control areas must be separated
horizontally as well as vertically.
• Maximum number of control areas per
floor depends on the floor level.
– On upper floors, the number of areas is
reduced.
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5.

When a control area is located in a multilevel building, separations for
control areas must be horizontal as well as vertical.

6.

The maximum number of control areas per floor depends on the floor level.
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CONTROL AREAS PER FLOOR

Slide 4-33

a.

Typically, a code will permit four control areas on the first-floor
level.

b.

On the upper floors of a building, the number of control areas per
floor is reduced.

MAXIMUM ALLOWABLE
QUANTITIES
• Maximum amount of a hazardous material
allowed to be stored or used within a
control area.
• Determined based upon at what point the
presence of specific materials increases the
risk above an acceptable threshold.
• Based upon historical data, input from
technical committee members, and fire
testing.
Slide 4-34

B.
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MAQs.
1.

The MAQ is the maximum amount of a hazardous material allowed to be
stored or used within a control area.

2.

MAQs are determined based upon at what point the presence of specific
materials increases the risk to the occupancy above an acceptable threshold.

3.

The quantities of materials established as MAQs are amounts that are
randomly set based upon historical data, input from technical committee
members, and (sometimes) fire testing.
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By a show of hands, who would consider a
building to be a hazardous occupancy
because there is a single bottle of rubbing
alcohol located in an office?
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By a show of hands, who would consider a
building to be a hazardous occupancy if it
contains a 5,000-gallon tank of alcohol?
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At what point does the amount of rubbing
alcohol change the nature of the
occupancy?
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MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
• “M” (maximum) in MAQ is not necessarily
the maximum.
– Simply a starting point, which can be modified
by introducing certain control tools.
– Control tools are found as notes in the control
tables.
– Notes in the table are very important.
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4.

It is important to remember that the “M” (maximum) in MAQ is not
necessarily the maximum.
a.

MAQs are simply a starting point, or a threshold, which can be
modified by introducing certain control tools.

b.

MAQs, in some cases, can be increased by the use of control tools.
-

Control tools are found as notes in the control tables.

-

Examples of control tools that increase the MAQ of certain
hazardous materials include:

-

SM 4-24

--

Cabinets, which allow the MAQ to be doubled.

--

Sprinklers, which allow the MAQ to be doubled.

--

Control areas, which in some instances allow up to
four times the MAQs per floor.

Notes are just as important, if not more important, as the
actual table.

MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS

MAXIMUM ALLOWABLE
QUANTITIES (cont’d)

MAQ
Flammable Solid
125 pounds

Slide 4-39

How can the maximum be doubled?

Slide 4-40

MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
MAQ
Flammable
Solid

MAQ
Flammable
Solid

125 pounds

Approved
Storage Cabinet

125 pounds

Approved
Storage Cabinet

Total 250 pounds
Slide 4-41
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MAXIMUM ALLOWABLE
QUANTITIES (cont’d)

MAQ
Flammable Solid
250 pounds

Total 250 pounds
Slide 4-42

How can the maximum be increased
times four?
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MAXIMUM ALLOWABLE
QUANTITIES (cont’d)

MAQ
Flammable
Solid

MAQ
Flammable Solid
125 pounds

Approved
Storage Cabinet

125 pounds

MAQ
Flammable Solid

Approved
Storage Cabinet

250 Pounds

Total 500 pounds
Slide 4-44
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I want more, but how?

Slide 4-45

MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
MAQ
Flammable Solid

MAQ
Flammable Solid

500 pounds

500 pounds

Control Area 1

Control Area 2

MAQ
Flammable Solid

MAQ
Flammable Solid

500 pounds

500 pounds

Total 2,000 pounds
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DECISION TREE
Classify
Hazardous
Materials

Determine
Quantity of
Hazardous
Materials

Inside

Outside

Storage MAQs

Use

No
Apply Special
Provisions Code

No Special
Construction
Features
Required

No
Closed MAQs

Open MAQs

Apply Special
Provisions Code

Apply Special
Provisions Code

No Special
Construction
Features
Required
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Decision Tree

C.

MAQ tables.
1.

Decision Tree. (See graphic of Decision Tree on previous page.)
A Decision Tree process is used when working through the application of
the MAQ tables.
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DECISION TREE (cont’d)

Classify Hazardous
Materials
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a.

Step 1: Classify the hazardous materials that are present.

DECISION TREE (cont’d)

Determine Quantity of
Hazardous Materials
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b.

Step 2: Determine the quantity of hazardous materials that are
present.

DECISION TREE (cont’d)

Inside

Outside

Slide 4-50
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c.

Step 3: Identify the physical location of the materials (inside or
outside a building).
-

-

If outside storage is utilized, check the MAQ.
--

If the MAQ is not exceeded, no additional code
requirements will apply.

--

If the MAQ is exceeded, apply additional code
requirements.

If inside storage is utilized, proceed to Step 4.

DECISION TREE (cont’d)

Storage MAQs

Use
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d.

Step 4: Determine use or storage of the hazardous material.
-

-
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“Use” is defined in the codes as:
--

“Placing a material, including solids, liquids, and
gases, into action.”

--

This is a broad and very general definition.

--

Simply stated, “use of a material” is using it for the
purpose for which it was acquired.

Storage is defined as “keeping, retention, or leaving of
hazardous materials in closed containers, tanks, cylinders, or
similar vessels; or vessels supplying operations through
closed connections to the vessel.”

MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS

-

-

-

--

For example, a manufacturer of fiberglass receives
benzoyl peroxide to be used as a catalyst in the
production of fiberglass.

--

The purpose in acquiring the benzoyl peroxide is to
use it in the production of fiberglass.

--

By contrast, a chemical vendor who supplies the
benzoyl peroxide does not use it. The vendor simply
stores it and/or transports it.

Similarly, a manufacturer of glass products may use a
hydrogen-fueled torch.
--

The cylinder of hydrogen fueling the torch is in use.

--

Any cylinders of gas awaiting use are being stored.

If storage is being performed, check the MAQ.
--

If the MAQ is not exceeded, no additional code
requirements will apply.

--

If the MAQ is exceeded, apply additional code
requirements.

If actual use of the product is performed, proceed to Step 5.

DECISION TREE (cont’d)

Closed MAQs

Open MAQs
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e.

Step 5: Determine use of the product (open or closed system).
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-

Closed-system use is where a solid or liquid material
remains in a closed vessel or system during normal
operations and vapors emitted by the product are not
liberated outside of the system. In sum, the product is not
exposed to the atmosphere.
--

f.

A closed system includes all uses of compressed
gases (NFPA 400).

-

An open system is the use of a solid or liquid that is
continuously open to the atmosphere during normal
operations, and the product is exposed to the atmosphere
(NFPA 400).

-

Once you have determined use — closed or open — check
the MAQ.
--

If the MAQ is not exceeded, no additional code
requirements will apply.

--

If the MAQ is exceeded, apply additional code
requirements.

A very important concept to remember:
-

Table notes are just as important, if not more important, as
the actual table itself.

UTILIZING THE MAXIMUM
ALLOWABLE QUANTITIES TABLES

Slide 4-53
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UTILIZING THE MAXIMUM ALLOWABLE
QUANTITIES TABLES (cont’d)
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UTILIZING THE MAXIMUM ALLOWABLE
QUANTITIES TABLES (cont’d)
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UTILIZING THE MAXIMUM ALLOWABLE
QUANTITIES TABLES (cont’d)

Slide 4-56
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UTILIZING THE MAXIMUM ALLOWABLE
QUANTITIES TABLES (cont’d)
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MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
• The specific code provisions depend on
the quantity of hazardous materials.
• Determining the quantity is a key to
applying a code.
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2.

Specific code provisions are required depending on the quantity of
hazardous materials.

3.

Determining the quantity is a key to applying the code.

MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
• Sometimes this is a simple matter:
– Four 55-gallon drums equal 220 gallons.

• Sometimes this is more difficult:
– A tank is estimated to contain 3,000 gallons.
– Tank is 7 feet in diameter and 12 feet long.
– What is the capacity?
-- 3.14 X 3.5 X 3.5 X 12 = 461.6 cubic feet or 3,428
gallons.
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a.

b.

Sometimes this is a simple matter. Here is an example:
-

Storage in drums.

-

Four 55-gallon drums equal 220 gallons.

In other cases, determining the quantity may require some
investigation. It may be necessary to measure a tank to determine its
capacity. Here is an example:
-

An aboveground tank estimated at 3,000 gallons measures 7
feet in diameter, and it is 12 feet in length.

-

The question: Does it contain more or less than 3,000 gallons
of product?

-

The answer: A cylinder 7 feet in diameter and 12 feet in
length contains 461.6 cubic feet.
--

3,000 gallons equals 401 cubic feet, so the tank
exceeds 3,000 gallons.

--

If the thickness of the tank shell were 0.125 inch,
then the volume would be 3,428 gallons. This would
also be more than 3,000 gallons.

MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
• Since gases are always pressurized,
determining the amount of gas present
may be difficult.
– Codes limit the amount of a flammable
liquefied compressed gas.
– Codes have requirements for a volume of
gas at standard temperature and pressure
(STP).
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D.

Since gases are always pressurized, determining the amount of gas present may be
difficult.
1.

The codes deal with compressed gases either on the basis of weight or
volume.
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a.

Thus, a code may limit the amount of a flammable liquefied
compressed gas stored in one area to 150 pounds or 1,000 cubic feet.

b.

Nonliquefied gases are in cubic feet only.

c.

Codes have requirements for a volume of gas (cubic feet) at standard
temperature and pressure (STP), 68 F and 14.7 pounds per square
inch absolute (psia).

MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
• Calculate the volume of gas at STP:
– Cylinder of hydrogen contains 50 pounds of
gas. What is the volume at STP?
– Density of hydrogen is 0.00509 pounds per
cubic foot at STP.
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2.

Calculate the volume of gas at STP.
Here is an example:
a.

The question: A cylinder of hydrogen contains 50 pounds of gas.
What is the volume at STP?

b.

Here’s how to calculate the answer:
-
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Density of hydrogen is 0.00509 pounds per cubic foot at
STP.
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MAXIMUM ALLOWABLE
QUANTITIES (cont’d)
• Answer:
– Dividing 50 by 0.00509 yields 9,823 cubic feet.
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-

Dividing 50 by 0.00509 yields 9,823 cubic feet.

-

The density of hydrogen is available in references (NFPA
400).
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ACTIVITY 4.1
Identify Maximum Allowable Quantities
Purpose
To determine MAQs.

Directions
1.

Working individually, use the MAQ tables to determine the MAQ per control area for the
following hazardous materials:
a.

Liquid Class II — General purpose, low-hazard warehouse stored in cabinets;
building is equipped with a sprinkler system.

b.

Oxidizer Class 3 Solid — Used for water treatment in assembly occupancy for a
swimming pool.

c.

Organic Peroxide Class IV Solid — Used in a high school chemistry lab.

d.

Highly Toxic Liquid — Day care (cleaning product under the sink).
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2.

Instructor will review the answers with the class.
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VII.

HIGH-HAZARD OCCUPANCIES

HIGH-HAZARD OCCUPANCIES
• When amount exceeds MAQs allowed in
control areas, occupancy becomes H
under building code.
• Numerous restrictions are placed on it by
the building code.
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A.

When amounts exceed MAQs, and are in excess of those allowed in the control
area, the occupancy becomes H under the building code.

B.

Once an occupancy is designated as an H, numerous restrictions are placed on it by
the building code.
1.

The allowable square foot area (footprint) of the occupancy is severely
limited. An H occupancy has the lowest allowable square foot area of all
occupancies.

2.

The building code does not allow any increases in square foot area based on
the installation of a sprinkler system in an H occupancy.

3.

The separation requirements of an H occupancy are greater.

CODE REQUIREMENTS FOR
HIGH-HAZARD OCCUPANCIES
• Building code has more stringent
requirements for H occupancies:
–
–
–
–

H-1 restricted to one story without basement.
May require lightweight roofs.
Allowable areas are less.
Automatic sprinklers required unless waterreactive materials are present.
– H-1, H-2 and H-3 are set back from lot lines.
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4.

The building code contains special requirements for certain types of
hazardous materials.
a.

H-1 occupancies are restricted to one story without a basement.

b.

This type of occupancy may require a lightweight roof.

c.

Allowable areas are less than for other occupancies of similar
construction.

d.

Automatic sprinklers are required unless water-reactive materials
are present.

e.

H-1, H-2 and H-3 occupancies are required to be set back from lot
lines. The distance will vary with the specific occupancy.

f.

For Class H-1 occupancies, a 75-foot setback is required.

g.

For H-2 and H-3 occupancies, 30- to 50-foot setbacks are required.

CODE REQUIREMENTS FOR HIGHHAZARD OCCUPANCIES (cont’d)
• Exit requirements are stricter in H
occupancies.
– Exit doors required to have panic hardware.
– Two exits required for more than three
people in H-1, H-2 and H-3 occupancies.
– Reduced exit travel distances.
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5.
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Exit requirements are stricter in H occupancies than in other occupancies.
a.

Exit doors are required to have panic hardware.

b.

Two exits are required if more than three people will be working in
H-1, H-2 and H-3 occupancies.

c.

Exit travel distances are reduced to expedite escape from the
building.
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CODE REQUIREMENTS FOR HIGHHAZARD OCCUPANCIES (cont’d)
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C.

H occupancies are further subdivided into five groups. The five groups are based
on the hazards presented by the material.

CLASSES OF HIGH-HAZARD
OCCUPANCIES
• H-1: Detonation Hazard.
• H-2: Deflagration Hazard or Accelerated
Burning.
• H-3: Readily Support Combustion or Pose
a Physical Hazard.
• H-4: Health Hazards.
• H-5: Semiconductor Fabrication Facilities
and Research/Development Areas.
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1.

H-1: Detonation Hazard.
Examples: detonable pyrophoric materials, detonable organic peroxides,
explosives, Class 4 oxidizers, and unstable materials Class 3 and 4.

2.

H-2: Deflagration Hazard or Accelerated Burning.
Examples: Class I, II or IIIA flammable and combustible liquids in open
systems, flammable cryogenic fluids, flammable gases, Class I organic
peroxides, Class 3 oxidizers, and others.

3.

H-3: Readily Support Combustion or Pose a Physical Hazard.
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Examples: flammable and combustible liquids in closed containers,
consumer fireworks, oxidizing cryogenic fluids, Class II and III organic
peroxides, Class 2 oxidizers, oxidizing gases, and others.
4.

H-4: Health Hazards.
Examples: corrosives and toxic and highly toxic materials.

5.

D.
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H-5: Semiconductor Fabrication Facilities and Research/Development
Areas.
a.

Example: operations in which hazardous production materials are
used.

b.

Semiconductor facilities (H-5) present unusual hazards due to the
extremely precise nature of the work.

c.

Work areas in semiconductor facilities are unusual due to the high
degree of environmental purification which must be maintained.

d.

Hazardous materials frequently found in these industries include:
-

Flammable liquids and flammable gases.

-

Pyrophoric gases and toxic materials.

Certain hazardous materials used directly in research, laboratory and production
may be categorized as hazardous production materials (HPMs).
1.

HPMs may be present in an area that performs a specific type of fabrication.

2.

HPMs have a Class 3 or 4 rating according to the NFPA 704 warning system
and are used directly in research, laboratory or production processes that
have, as their end product, materials that are not hazardous.

3.

HPMs used for fabrication are required to be stored in specialized storage
cabinets or gas cabinets.

4.

Here is an example: Class 1B flammable liquid — the maximum quantity
allowed is 0.025 gallons per square foot of area.
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VIII.

CHANGE OF USE (CHANGE OF OCCUPANCY)

CHANGE OF USE (CHANGE OF
OCCUPANCY)
• Structures or portions of structures are
classified under the building and fire code
by their intended use. This is commonly
referred to as “type of occupancy.” Some
of these types of uses are generally
assembly, business, educational, etc.
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A.

Structures or portions of structures are classified under the building and fire code
by their intended use. This is commonly referred to as “type of occupancy.” Some
of these types of uses are generally assembly, business, educational, etc.

CHANGE OF USE (CHANGE OF
OCCUPANCY) (cont’d)
• Authority is the building official.
• Many officials rely on the expertise of the
fire department.
• When use changes, it needs to be
reclassified.
• Many changes happen with changes of
owners or use by the owner.
• This requires a re-evaluation.
Slide 4-70

B.

In most jurisdictions, the ultimate authority for classifying occupancies according
to use is the responsibility of the building official.

C.

In matters pertaining to occupancies containing hazardous materials, many building
officials rely on the expertise of the fire department.

D.

When an occupancy’s use changes, it needs to be reclassified and re-evaluated
based on the code requirements of its new use or occupancy.

E.

Many structures, after originally being built and occupied, change uses by
introducing hazardous materials to the property. At this point, or when discovered,
the structure should be re-evaluated as a change of use.
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ACTIVITY 4.2
Change of Use
Purpose
To apply the principles of MAQs to an occupancy located in or near your home community.

Directions
Read the following case study of a change of use from a general storage occupancy to an
occupancy storing hazardous materials.

Case Study — 1996 — Houston Distribution Center
In the early 1980s, a company by the name of Houston Distribution Inc. began operating a public
storage warehouse in southeast Houston. The warehouse was located in an industrial area.
Directly next to the warehouse was a residential area known as Pleasantville. The structure was
one story in height and consisted of approximately 319,000 square feet. The structure was built
in a “U” configuration. The building was protected by an automatic sprinkler system that was
designed to protect light- and medium-hazard type storage. In the early 1990s, a decision was
made to increase the profit margin of the storage by allowing hazardous materials to be stored
within the building. It was determined that the owner could charge more per square foot for the
storage of the hazardous materials.
At 8:33 a.m., on June 27, 1995, the Houston Fire Department received notification of a water
flow alarm at the warehouse. This would turn out to be one of the largest and most costly fires to
take place in the history of the City of Houston. Unbeknownst to the arriving firefighters, there
were copious amounts of hazardous materials being stored in the warehouse. There were large
quantities of organic peroxide in the area where the fire was originally discovered. Arriving on
the scene, engine 41 found the south half of the complex to be heavily involved in fire. There
was no indication that the sprinkler system was having any effect on reducing the spread of the
fire. Over the next four hours, the fire would escalate to a seven-alarm fire. By noon that day, the
Houston Fire Department had dispatched 31 engine companies, 14 ladder companies and
numerous specialized units.
With the rapid response of large numbers of suppression units, it was believed that the fire could
be contained. As a majority of the engine and ladder companies were setting up to fight the fire,
they were confronted by a river of fire flowing on top of the water exiting the structure. This
situation caused the fastest redeployment of committed equipment in the history of the
department. The 4-inch supply lines were cut with axes. Some equipment retreated without
disconnecting any of the lines. Ladder 14 found itself in a lake of fire and was destroyed. This
was the only unit ever lost to a fire by the Houston Fire Department in a fire.
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Firefighters fought the fire for 18 hours before bringing it under control. Through the efforts of
the firefighters, the north half of the complex was saved. Because of the mixture of hazardous
materials remaining after the fire, it was necessary for the Houston Fire Department to post a fire
watch for the next four months. During this time, chemical reactions caused several fires to break
out.
It was not until Oct. 24, 1995, that remediation of the site could begin. The remediation process
took approximately eight months to be completed. During this time, the remediation company
recovered over 6,000 barrels of waste runoff. The investigation found there were over 13,000
barrels of hazardous materials located within the south section of the structure when the fire took
place. In addition to the barrels, there was an undetermined number of other types of containers
that also contained hazardous materials. Each material found had to be properly identified,
stabilized and then promptly disposed.
In 2005, the Pleasantville Environmental Coalition was formed to address the neighborhood’s
concerns as to the health issues resulting from the exposure to the burning hazardous chemicals.
The same concern was being expressed by the firefighters who responded to this incident. Many
with the Houston Fire Department believe that the burning chemicals at this fire are the primary
cause for the abnormal high rate of cancer being experienced by the firefighters who fought this
fire.

Part 1
1.

2.

Identify an existing structure in your jurisdiction (or one you are familiar with in a nearby
locality) that was built with the intent of being a nonhazardous material using or storing
occupancy. Examples may include but are not limited to:
a.

General storage spec warehouse, large retail (big box) facility, manufacturing
plant, etc.

b.

Due to economic conditions, the original tenant vacated the property and the
structure sat empty for a period of time.

c.

In recent months, a new tenant has occupied the structure and is storing (or using)
large quantities of hazardous materials.

Individually, write up your answers on the form provided. Turn in your written answers
to the instructor.
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a.

Identify the current occupant and use of the building.

b.

Identify the general hazard class of the hazardous materials currently being stored
(or used) in the building.

c.

Render a decision if the potential exists that the building was not designed to have
the hazardous materials present or utilized.

Part 2
Your instructor will select certain cases and allow you to present them to the class.
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IX.

SUMMARY

SUMMARY
• The building code and fire code(s) are
designed to work in tandem.
• IBC is utilized in the majority of
communities.
• Two primary fire codes are the IFC and
NFPA 1.
• Reference standards pertain to specific
hazardous materials.
Slide 4-72

SUMMARY (cont’d)
• Nature and variety of hazards posed by
hazardous materials are often complex.
• Two primary sources of obtaining outside
expertise include technical specialists and
third-party reviewers.
• Prevention and control are strategies to
help facilitate the safe handling and
storage of hazardous materials.
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SUMMARY (cont’d)
• MAQ is the maximum amount of a
hazardous material allowed to be stored
or used within a control area.
• Decision Tree process is used when
working through the application of the
MAQ tables.
• When amounts exceed MAQs, and are in
excess of those allowed, the occupancy
becomes H under the building code.
Slide 4-74
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APPENDIX
NFPA 1 — TABLES
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HAZARDOUS MATERIALS CODE ENFORCEMENT

UNIT 5:
APPLICATION OF THE CODE AND
CONTROL METHODS
TERMINAL OBJECTIVE

The students will be able to:
5.1

Apply the code, regulation and/or standards to control the hazards, given a hazardous materials
classification, location and quantity.

ENABLING OBJECTIVES

The students will be able to:
5.1

Identify methods to control hazards.

5.2

Identify codes, regulations and standards that provide the authority to implement controls.

5.3

Given an occupancy, quantity and hazardous material classification, determine the maximum allowable
quantities (MAQs).

APPLICATION OF THE CODE AND CONTROL METHODS
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UNIT 5:
APPLICATION OF THE
CODE AND CONTROL
METHODS

Slide 5-1

TERMINAL OBJECTIVE
Apply the code, regulation and/or standards
to control the hazards, given a hazardous
materials classification, location and quantity.

Slide 5-2

ENABLING OBJECTIVES
• Identify methods to control hazards.
• Identify codes, regulations and standards
that provide the authority to implement
controls.
• Given an occupancy, quantity and
hazardous material classification,
determine the maximum allowable
quantities (MAQs).
Slide 5-3
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I.

FLAMMABLE AND COMBUSTIBLE LIQUIDS

FLAMMABLE AND COMBUSTIBLE
LIQUIDS
• Widely used from cosmetics to aviation
fuel.
• Inspector will encounter from one quart to
500,000 gallons.
• Hazard depends on:
– Class.
– Quantity.
– Use.
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A.

Used in a wide variety of applications throughout the modern world from cosmetics
to aviation fuel.

B.

Inspector will encounter from one quart to 500,000 gallons.

C.

Hazard depends on:
1.

Class of liquid.

2.

Quantity.

3.

How it is used.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• The MAQ will vary with flash point:
– Examples:
-- Class IA liquid has MAQ 30-gallon storage.
-- Class II liquid has MAQ 120-gallon storage.

– Liquids with lower flash points have lower
MAQs.
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D.

MAQ will vary with flash point.
1.

SM 5-6

Flash point of a flammable combustible liquid is the primary determiner of
a flammable or combustible liquid’s hazard.

APPLICATION OF THE CODE AND CONTROL METHODS

2.

MAQs vary with flash point.

3.

Class IA liquid has MAQ 30-gallon storage.

4.

Class II liquid has MAQ 120-gallon storage.

5.

Liquids with lower flash points have lower MAQs.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Containers: Any vessel of 119 gallons
(450 liters) or less capacity used for
transporting or storing liquids.
– Closed container.
-- Sealed by a lid or other device that liquid and/or
vapor will not escape from at ordinary
temperatures.
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E.

Containers.
1.

Any vessel of 119 gallons (450 liters) or less capacity used for transporting
or storing liquids (NFPA 30, Flammable and Combustible Liquids Code, p.
30-18).
a.

Closed container.
-

Sealed by a lid or other device that liquid and/or vapor will
not escape from at ordinary temperatures.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Intermediate bulk
container:
– Any closed vessel
having a liquid capacity
not exceeding 793
gallons (3,000 liters)
and intended for storing
and transporting liquids.
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b.

Intermediate bulk container.
-

Any closed vessel having a liquid capacity not exceeding
793 gallons (3,000 liters) and intended for storing and
transporting liquids.

-

Rigid plastic intermediate bulk containers limited to Class II
and III liquids.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Containers may be metal, plastic, fiber
drums, glass and other nonmetallic
material.
• Maximum permissible size for a type of
container depends on the class of liquid.
– Maximum size glass container for a Class IA
liquid is one pint.

• Specialized containers exist for specific
materials or uses.
Slide 5-14

2.

Containers may be metal, plastic, fiber drums, glass and other nonmetallic
material.

3.

Maximum permissible size for a type of container will depend on the class
of liquid contained.
Example: Maximum size glass container for a Class IA liquid is one pint.

4.

Specialized containers exist for specific materials or uses such as ethylene
oxide.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Tanks:
– Any vessel having a
liquid capacity that
exceeds 60 gallons
(230 liters), is intended
for fixed installation,
and is not used for
processing.
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F.

Tanks.
1.

Any vessel having a liquid capacity that exceeds 60 gallons (230 liters), is
intended for fixed installation, and is not used for processing (NFPA 30, p.
20).
a.

Installation or removal of a flammable or combustible liquid tank
requires a construction permit.

b.

Often installed without a permit.

c.

Involve much larger quantities of liquids than containers and,
therefore, can pose a greater potential hazard.

d.

Tanks are usually of steel construction.

e.

Concrete tanks may be permitted for certain liquids. Other tank
materials may also be used, including combustible materials under
limited circumstances.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Portable tank:
– Any vessel having a
liquid capacity over 60
gallons (230 liters)
intended for storing
liquids and not
intended for fixed
installation.
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2.

Portable tank.
a.

Any vessel having a liquid capacity over 60 gallons (230 liters)
intended for storing liquids and not intended for fixed installation
(NFPA 30, p. 20).

b.

Portable tanks limited to Class II and III liquids.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Storage cabinets:
– Portable and convenient.
– Codes will allow increases beyond the
nominal maximum quantity of flammable and
combustible liquids when an automatic
sprinkler system is present and/or an
approved storage cabinet is provided.
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G.

Storage cabinets.
1.

Portable and convenient means for storing or using (dispensing) flammable
and combustible liquids.

2.

Codes will allow increases beyond the nominal maximum quantity of
flammable and combustible liquids when an automatic sprinkler system is
present and/or an approved storage cabinet is provided.

3.

Codes allow an increase of 100 percent of the MAQs when the liquids are
stored in an approved cabinet with a maximum capacity of 120 gallons.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Storage
cabinets
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4.

Flammable liquid storage cabinets are practical.

5.

Cabinets are required to be self-closing and self-latching.

6.

Can be of steel or wood construction.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Storage rooms:
– Some occupancies may need container
storage beyond the amounts permitted in
control areas, even including the allowable
increase for automatic sprinklers.
– Will also have requirements for container
storage location.
– Mechanical ventilation may be required.
– Spill control required if over 1,000 gallons.
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H.

Storage rooms.
1.

Some occupancies may need container storage beyond the amounts
permitted in control areas, even including the allowable increase for
automatic sprinklers.
a.

Often in warehouse situations.

b.

Separation of one or two hours.

c.

Two hours if over 150 square feet.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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2.

Will also have requirements for container storage location.
a.

A flammable liquid storage room may be required to be located on
an exterior wall with an outside door.

SM 5-11
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b.

The room may also be required to face an open area with a specified
minimum distance to an interior lot line.

c.

Doors in the fire barriers are required to be self-closing fire doors of
a specified rating.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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3.

Mechanical ventilation may be required.
Where the flammable vapors are heavier than air, the exhaust intake is to be
located within 12 inches of the floor.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)

Slide 5-22

4.

Spill control required if over 1,000 gallons.
This can consist of a liquid-tight recessed or sloped floor, raised sills or
dikes, sumps, or other engineered systems.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
– Stored in a variety of ways including rack
storage and pallets.
– Incidental storage up to 10 gallons to be
stored in an approved cabinet.
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5.

6.

Stored in a variety of ways including rack storage and pallets.
a.

Codes will control the maximum height of stored containers.

b.

Various types of fire protection can be provided for container
storage.

c.

The container storage configuration and class of flammable liquid
will determine the design of the fire protection system.

d.

Aqueous Film Forming Foam (AFFF) systems fire protection may
be required for palletized storage.

Incidental storage up to 10 gallons to be stored in an approved cabinet,
allowed for maintenance and equipment operation.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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Codes also provide for the incidental use of flammable and combustible
liquids in Class A, B, E, I and R occupancies for purposes such as
maintenance, demonstration, laboratory work, and equipment operation.
However, the amount permitted is limited to that permitted in a control area.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Aboveground tanks:
– Required to have warning
labels identifying the
liquid contained.
– Location may be
important.
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I.

Aboveground tanks.
1.

Aboveground tanks are required to have warning labels identifying the
liquid contained in the tank.

2.

Location may be important because tanks may contain large quantities of
fuel.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Clearances are required and depend on:
– The class of liquid.
– Whether or not the
liquid is a stable liquid.
– The pressure at which
the liquid is being
stored.
– The size of the tank.
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3.
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Clearances are required and depend on:
a.

The class of liquid.

b.

Whether or not the liquid is a stable liquid.
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c.

The pressure at which the liquid is being stored.

d.

The size of the tank.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
– The construction of the tank.
– Protection available for exposures.
– Whether or not the tank has a fire protection
system.

• Codes establish basic separation
distances.
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4.

e.

The construction of the tank.

f.

Protection available for exposures.

g.

Whether or not the tank has a fire protection system.

Codes establish basic separation distances based on the size of a tank and
then modify the basic distance depending on the above factors.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• An aboveground tank contains a Class II
combustible liquid. The liquid will be
stored at atmospheric pressure. The tank
has no fire protection system. There is a
fire department capable of protecting
exposures. The tank dimensions are 15
feet high with a diameter of 20 feet.
• The tank volume is 4,712.4 cubic feet or
35,248 gallons of a Class II liquid.
Slide 5-28
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• What is the minimum required
separation distance?
• What is the minimum required
distance from the nearest public
way?
Slide 5-29

• If the same tank were equipped with an
inerting system, would a reduction in the
distance to the nearest public way be
permitted?
• If so, what would the new clearance
distance be?
Slide 5-30

• If there was no fire department or fire brigade
capable of protecting exposures, what would be
the clearance to a property line that could be
built on be?
• If the tank were to be operated at a gauge
pressure exceeding 2.5 pounds per square inch
(psi), what would be the required clearance to a
property line that could be built on?
Slide 5-31
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Aboveground tanks are required to have
secondary containment or spill
containment.
– Dikes are commonly used.
– May use a remote impounding area.

• Frequently elevated on supports.
• Tank cars or tank vehicles cannot be used
as storage tanks.
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5.

Aboveground tanks containing Class I, Class II or Class III are required to
have a means of containment or a controlling of spills or accidental
discharges.
a.

b.

c.

Dikes are commonly used.
-

Dikes are required to have a volumetric capacity equal to the
capacity of the largest tank within the dike’s area.

-

A dike is permitted to be constructed of earth, steel, concrete
or masonry, and it must be liquid tight.

May use remote impounding area.
-

Provides for liquids to be drained away from the immediate
area of the tank involved.

-

The volume of the impounding area must be at least equal to
the largest tank that drains into it.

Tanks are frequently elevated on supports to facilitate dispensing.
-

d.

When a tank is elevated, its supports are required to have a
fire-resistive rating.

Tank cars or tank vehicles cannot be used as storage tanks.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Outside storage:
– Outside container storage is often
encountered.
– Points to consider in inspection:
-- Class of liquid.
-- Whether containers or portable tanks.
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J.

Outside storage.
Outside storage is often used. There are some points, however, to be considered
and evaluated:
1.

The class of the liquid.

2.

Whether containers or portable tanks are being used.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
-- MAQ determines control area and separation
from buildings.
-- Site security.
-- Weeds and debris.
-- Clearance to buildings.
-- Clearance to lot lines.
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3.

MAQ determines control area and separation from buildings.

4.

Site security.

5.

Accumulation of weeds and debris in the area.

6.

Clearance to buildings located on the site.

7.

Clearance to lot lines and public ways.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
-----

Protection from elements.
Fire department access.
Separation between storage and control areas.
Height of containers.
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8.

Protection from the elements.

9.

Fire department access.

10.

Separation between storage and control areas.

11.

Height of containers.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Underground tanks:
– Leak detection system required.
– Placement of tanks.
-- Loads from nearby foundations are not
transmitted to the tank.
-- Minimum distance from basements.
-- Placed on a firm foundation.
-- Required to be tested for tightness before being
covered.
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K.

Underground tanks.
1.

Having tanks underground eliminates the need for the clearances discussed
with aboveground tanks.

2.

Detection of leaks not obvious. Leak detection system required.

3.

The placement of tanks requires careful consideration.

4.

SM 5-20

a.

Must be located so that loads from nearby foundations are not
transmitted to the tank.

b.

Must be located minimum distance from basements.

c.

Placed on a firm foundation and surrounded with an inert material.

d.

Required to be tested for tightness before being covered.

UST installation.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation

Slide 5-40

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation

Slide 5-41
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation

Slide 5-42

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation

Slide 5-43

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground
Tank
Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Installation
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Removal
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Removal
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Removal
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground Tank Removal
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground
Tank Removal
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground
Tank Removal
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
Underground
Tank Removal

Slide 5-57

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Flammable Liquids In Occupancies.
– The MAQs shall not be exceeded for the
following occupancy classifications:
---------

Assembly.
Ambulatory health care.
Business.
Day care.
Detention and correctional.
Education.
Health care.
Residential.
Slide 5-58

L.

Flammable liquids in occupancies.
1.

The MAQs shall not be exceeded for the following occupancy
classifications:
a.

Assembly.

b.

Ambulatory health care.

c.

Business.

d.

Day care.

e.

Detention and correctional.

f.

Education.

g.

Health care.
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h.

Residential.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• MAQ for special occupancies.
Liquid Classes
I and II
IIIA
IIIB

Gallons
10
60
120

Liters
38
227
454
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2.

The MAQs are as follows:

Liquid Classes

Gallons

Liters

I and II

10

38

IIIA

60

227

IIIB

120

454

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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3.

Mercantile.
a.

SM 5-28

Mercantile occupancies are permitted to have larger quantities of
flammable and combustible liquids.

APPLICATION OF THE CODE AND CONTROL METHODS

b.

Example: For a nonsprinklered mercantile occupancy, the maximum
storage amount of a Class IA flammable liquid would be 30 gallons.
Quantities can be increased 100 percent for sprinklered occupancies.

c.

Storage of Class II, IIIA and IIIB liquids is limited to 120 gallons
with an increase of 100 percent for storage cabinets or sprinklers.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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4.

Industrial.
a.

Industrial occupancies may have both used and unused flammable
and combustible liquids on-site.

b.

MAQ may vary based on control area, type of construction,
sprinklers, and other containment systems.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
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5.

Storage.
a.

Storage occupancies may have a limited number of occupants,
notification and/or protection systems.

SM 5-29

APPLICATION OF THE CODE AND CONTROL METHODS

b.

M.

Other hazardous materials or incompatible products may be present
within the occupancy.

Bonding and grounding.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Static electrical discharge is a source of
ignition with flammable
gases, flammable
liquids, and flammable
dusts.
• Bonding and grounding
equalize electrical
potential and eliminate
static discharge.
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1.

Static electrical discharge is a source of ignition with flammable gases,
flammable liquids, and flammable dusts.

2.

Bonding and grounding equalize electrical potential and eliminate static
discharge.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Bonding and grounding:
– Bonding provides an electrical path between
objects.
– Grounding provides an electrical path from
object to earth.
– Especially important in dispensing of
flammable liquids.
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3.

Bonding provides a conductive path between the two objects or substances
involved. This equalizes the charge between the two objects.

4.

Grounding provides an electrical path from object to earth.

5.

Elimination of static electrical discharge is an important fire prevention
method in handling hazardous materials.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Hazardous location electrical equipment:
– Ordinary electrical equipment can be a
source of ignition.
– Many hazardous materials are especially
susceptible to ignition from electrical
sources.
– Electrical code requires approved hazardous
electrical equipment where a hazardous
environment can exist.
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N.

Hazardous location electrical equipment.
1.

Ordinary electrical equipment can be a source of ignition in several ways,
including heating and arcing.

2.

Many hazardous materials are especially susceptible to ignition by ordinary
electrical equipment such as:

3.

a.

Lights.

b.

Switches.

c.

Motors.

d.

Communications equipment.

Electrical code requires approved hazardous electrical equipment where a
hazardous environment can exist. This refers to NFPA 70, National
Electrical Code®.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Hazardous location electrical equipment
is classified for different materials.
– Class I — locations with flammable gases
and vapors.
– Class II — locations with ignitable dusts.
– Class III — locations with ignitable fibers.
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4.

Hazardous location electrical equipment is classified for different locations
and materials.
a.

Class I — locations with flammable gases and vapors.

b.

Class II — locations with ignitable dusts.

c.

Class III — locations where ignitable fibers are present.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Hazardous location electrical equipment
also classified as Division 1 or Division 2.
– Division 1 — locations where hazardous
material is normally present. Open systems.
– Division 2 — locations where hazardous
material is normally confined. Closed
systems.
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5.

Divisions refer to whether or not the hazardous material is exposed or likely
to be exposed under normal operating conditions.
a.

Division 1 — locations where hazardous material is normally
present. Open systems.

b.

Division 2 — locations where hazardous material is normally
confined. Closed systems.

FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)
• Groups (A through D) refer to specific
materials or groups of materials.
– Example: Class I, Division 1, Group D
fixtures used in spray booths.

• Inspector should be alert for improper
electrical equipment in a hazardous
environment.
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6.

Groups (A through D) refer to specific materials or groups of materials.
a.

Group A.
-

b.

Group B.
-

c.

Flammable gas, flammable liquid-produced vapor, or
combustible liquid-produced vapor mixed with air that may
burn or explode, having either an MESG value greater than
0.45 millimeter and less than or equal to 0.75 millimeter, or
an MIC ratio less than or equal to 0.40 and less than or equal
to 0.80.

Group D.
-

e.

Flammable gas, flammable liquid-produced vapor, or
combustible liquid-produced vapor mixed with air that may
burn or explode, having either a maximum experimental safe
gap (MESG) value less than or equal to 0.45 millimeter or a
minimum igniting current (MIC) ratio less than or equal to
0.40.

Group C.
-

d.

Acetylene is an extremely volatile product. Extra
precautions must be taken to reduce the potential for fire or
explosion.

Flammable gas, flammable liquid-produced vapor, or
combustible liquid-produced vapor mixed with air that may
burn or explode, having either an MESG value greater than
0.75 millimeter and less than or equal to 0.75 millimeter, or
an MIC ratio greater than 0.80.

A common example would be the electrical fixtures in a spray booth.
These would be required to be Class I, Division 1, and Group D
fixtures since a flammable vapor would normally be in the spray
booth environment.
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FLAMMABLE AND COMBUSTIBLE
LIQUIDS (cont’d)

Slide 5-69

7.

Inspector should be alert for improper electrical equipment in a hazardous
environment.
It is very easy for improper electrical equipment to be installed in a
hazardous location such as an ordinary window fan for exhaust in a
hazardous area.
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ACTIVITY 5.1
Fuel Distribution Facility
Purpose
1.

To identify methods to control hazards.

2.

To identify codes, regulations and standards that provide the authority to implement
controls.

Directions
1.

Use the visuals to review the scenario as a large group.

2.

As a table group, answer the questions regarding this scenario.

Scenario
You are inspecting a municipal distribution facility with on-road and off-road fuel (diesel, gas,
etc.).
The HMIS for this facility documents the following products on-site:
•

Gasoline.

•

Diesel fuel.

•

Kerosene.

•

No. 2 diesel.
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This photograph shows the ASTs Fuel Distribution Center, including outside ASTs. (Note the
colors.)
There are four dispensers and four tanks.
•

Largest tank is 5,000 gallons.

•

Tank 2 is 2,000.

•

Tank 3 is 3,000.

•

Tank 4 is 2,000.

•

The wall around the tanks is a containment pit.

Directions
Part 1
1.

What is the classification of the material?
•

Gasoline.

•

Diesel fuel.
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2.

3.

•

Kerosene.

•

No. 2 diesel.

For gasoline, identify how the inspector will determine associated hazards.
a.

Based on your knowledge of this product, what are some of the hazards?

b.

What are some other hazards posed by this/these hazard classes?

c.

Where would you go to find this information?

For diesel, identify how the inspector will determine associated hazards.
a.

Based on your knowledge of this product, what are some of the hazards?
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4.

b.

What are some other hazards posed by this/these hazard classes?

c.

Where would you go to find this information?

For kerosene, identify how the inspector will determine associated hazards.
a.

Based on your knowledge of this product, what are some of the hazards?

b.

What are some other hazards posed by this/these hazard classes?

c.

Where would you go to find this information?
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5.

For No. 2 diesel, identify how the inspector will determine associated hazards.
a.

Based on your knowledge of this product, what are some of the hazards?

b.

What are some other hazards posed by this/these hazard classes?

c.

Where would you go to find this information?

6.

What is the required size of the containment pit for spill containment (based on sizes of
tanks)?

7.

Is fire protection required for this type of facility?
a.

Are there fire protection requirements for this type of facility?
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b.

Is there any other fire protection necessary for this facility based on what you see?

8.

Is bonding and grounding required?

9.

What type of ventilation is required for this facility?

10.

What documentation should be available to the inspector from the facility owner or
representative?
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This photograph of the Fuel Distribution Center shows bulk dispensing of fuel; you can fill your
own vehicle. (Note the suppression system under a canopy.)

Speed bump.
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This photograph is a close-up of the ground rod.

Part 2
Answer the following questions again about the canopy area.
1.

What is the required size for spill containment?

2.

Is fire protection required for this type of facility?
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3.

Is bonding and grounding required?

4.

What type of ventilation is required for this facility?
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II.

COMPRESSED GASES — GENERAL

COMPRESSED GASES
• Gases can be stored in a gaseous or
liquid state.
• Presents two unique hazards:
– Stored under pressure.
– If stored as a liquid, will vaporize upon
release.

• Efforts to control or contain leaks are
difficult.

Slide 5-75

A.

B.

Gases can be stored in a gaseous or liquid state. It is more efficient to store and
transport a gas as a liquid.
1.

Any gas can be liquefied by compression, by refrigeration, or a combination
of both.

2.

Example: Carbon dioxide will exist as a liquid at room temperature at a
pressure of approximately 838 pounds per square inch gauge (psig). It will
also exist as a liquid at 0 F and a pressure of 300 pounds per square inch
absolute (psia).

Presents two unique hazards:
1.

Stored under pressure.
Any leaks will result in a rapid flow rate of the product out of the containing
vessel. Any rupture of a container will be violent.

2.
C.

If stored as a liquid, it will vaporize upon release.

Efforts to control or contain leaks are difficult.
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COMPRESSED GASES (cont’d)
• Whether they are stored as a liquid or gas
will depend on the amount and intended
use.
– Example: Oxygen can be shipped as a gas
for smaller applications or a liquid for bulk
transport and industrial uses.
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D.

Whether it is stored as a liquid or gas will depend on the amount and intended use.
Example: Oxygen can be shipped as a gas for smaller applications or a liquid for
bulk transport and industrial application.

COMPRESSED GASES (cont’d)
• Gases are stored at very high pressures.
– Oxygen is stored at 2,000 pounds per square
inch gauge (psig).

• Containers and piping must be designed
for high pressure.
• Containers must be protected from
physical damage.
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E.

Gases are stored at very high pressures. Oxygen is stored at 2,000 psig.

F.

Containers and piping must be designed for high pressure.

G.

Containers must be protected from physical damage.
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COMPRESSED GASES (cont’d)
• Gases can be flammable or nonflammable.
– Rupture of nonflammable gas tank will be
destructive.
– Cylinders must have pressure relief devices
to prevent rupture.

• Codes do not contain MAQs for inert
gases, for example, helium.
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H.

Gases can be flammable or nonflammable.
1.

Rupture of nonflammable gas tank can be destructive.

2.

Cylinders must have pressure relief devices to prevent rupture.

COMPRESSED GASES (cont’d)
• Codes do contain requirements for
storage and handling.
• Cylinders and containers are designed to
be stored either horizontally or vertically.
– Should be stored in their approved position.

• Must be protected against vehicle impact.
• Must be secured to prevent falling.
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I.

Codes do not contain MAQs for inert gases.

J.

Codes contain requirements for storage and handling.

K.

Cylinders and containers are designed to be stored either horizontally or vertically.
They should be stored in their approved position for which they were designed.

L.

Must be protected against vehicle impact.

M.

Must be secured to prevent falling.

SM 5-47

APPLICATION OF THE CODE AND CONTROL METHODS

COMPRESSED GASES (cont’d)

Slide 5-80

Several methods are provided to prevent falling. These are:
1.

Securing tanks to a fixed object.

2.

Securing tanks on a cart.

3.

Nesting, which consists of having the cylinders grouped together in contact
with each other or with walls at three points.
Nesting of cylinders is permitted in warehouses and servicing facilities
grouped together.

4.

III.

Securing to a rack.

FLAMMABLE GASES

FLAMMABLE GASES
• Have same hazards as nonflammable
gases.
– Pose additional hazard since they are
flammable.
– Contribute additional thermal energy in
addition to force of rupture.
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A.

SM 5-48

Have same hazards as nonflammable gases.
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1.

Pose additional hazard since they are flammable.

2.

Contribute additional thermal energy in addition to force of rupture.

FLAMMABLE GASES (cont’d)
• Fire codes have additional requirements
for storing and handling flammable gases
and specific gases such as liquefied
petroleum gas (LPG).
• Control areas used for storage.
• MAQs can be expressed in pounds or
cubic feet at normal temperature and
pressure (NTP).
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B.

Fire codes have additional requirements for storing and handling flammable gases
and specific gases such as liquefied petroleum gas (LPG).

C.

Control areas used for storage.

D.

MAQs can be expressed in pounds or cubic feet at normal temperature and pressure
(NTP).
A temperature of 70 F (21 C) at an absolute pressure of 14.7 psia (101.325
kilopascal (kPa)).

FLAMMABLE GASES (cont’d)
• Gas cabinet and sprinklers can be used to
increase MAQ.
– Gas cabinet must have steel construction
and self-closing doors.
– Must be constructed of a material compatible
with the material being stored, or the cabinet
must be coated with a material to protect the
steel.
– Must be provided with an exhaust system to
maintain a negative pressure.
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E.

Gas cabinet and sprinklers can be used to increase MAQ.
1.

Gas cabinet must have steel construction and self-closing doors.

SM 5-49
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2.

Must be constructed of a material compatible with the material being stored,
or the cabinet must be coated with a material to protect the steel.

3.

Must be provided with an exhaust system to maintain negative pressure.

FLAMMABLE GASES (cont’d)
• Can be stored in cylinders or tanks.
– Portable cylinders stored in a vertical
position.
– Must be secured to prevent falling.
– Nesting of cylinders is permitted in
warehouses and servicing facilities.
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F.

Can be stored in cylinders or tanks.
1.

When stored in cylinders with a flat bottom, the cylinders are usually
required to be stored in a vertical position.

FLAMMABLE GASES (cont’d)
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2.

SM 5-50

Cylinders can be secured by several methods, including securing them to a
fixed object, securing them to a cart or a rack, or by nesting.
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FLAMMABLE GASES (cont’d)
• Flammable gases are frequently stored
outdoors. MAQ for outdoor control area is
greater than for indoor area.
– Example:
-- Indoor storage is 1,000 cubic feet, and outdoor
storage is 3,000 cubic feet.
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3.

Flammable gases are frequently stored outdoors. MAQ for outdoor control
area is larger than for indoor area.
Example: Indoor storage is 1,000 cubic feet, and outdoor storage is 3,000
cubic feet.

IV.

a.

Since sunlight may produce extreme temperatures, overhead covers
are provided.

b.

Areas where tanks or cylinders are stored must be kept clear of
combustible debris and vegetation.

LIQUEFIED PETROLEUM GAS

LIQUEFIED PETROLEUM GAS
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LIQUEFIED PETROLEUM GAS
(cont’d)
• LPG is a widely used fuel.
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A.

LPG is a widely used fuel.

LIQUEFIED PETROLEUM GAS
(cont’d)
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B.

Inspectors can expect to encounter it in a wide variety of occupancies.

LIQUEFIED PETROLEUM GAS
(cont’d)
• Uses include domestic, industrial,
commercial, agricultural and motor fuels.
– LPG is widely used in rural areas for
domestic heating and operating farm
machinery.
– In industry, it can be used for heat treating,
annealing, firing kilns, metal cutting and
brazing.
– It is widely used on construction sites.
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C.

Uses include domestic, industrial, commercial, agricultural and motor fuels.
1.

LPG is widely used in rural areas for domestic heating and operating farm
machinery.

2.

In industry, it can be used for heat treating, annealing, firing kilns, metal
cutting and brazing.

3.

It is widely used on construction sites for temporary heating.

LIQUEFIED PETROLEUM GAS
(cont’d)
• Codes have special and specific
provisions for LPG.
• Used with portable containers/tanks or
stationary installations.
• Container sizes may be 2 1/2 pounds to
120,000 gallons.
• Tank size limited in congested areas
established by local code (business
districts).
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D.

Codes have special and specific provisions for LPG.

E.

Used with portable containers/tanks or stationary installations.
1.

Portable storage containers.
Designed and constructed to be moved over a highway from one location to
another.

LIQUEFIED PETROLEUM GAS
(cont’d)
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2.

Portable tank.
a.

More than 1,000 gallons.

b.

Equipped with protected container appurtenances.

c.

Permanently mounted skids or runners or is fabricated and installed
within a full framework.

LIQUEFIED PETROLEUM GAS
(cont’d)
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3.

Stationary installation.
Storage containers over 2,000 gallons of individual water capacity or with
aggregate water capacity exceeding 4,000 gallons.

F.

Container sizes may be 2 1/2 pounds to 120,000 gallons. Tank size limited in
congested areas established by local code (business districts).

LIQUEFIED PETROLEUM GAS
(cont’d)
• LPG vapor is heavier than air and can
accumulate in low areas.
– This property affects the safe placement of
LPG containers.

Slide 5-94

G.

SM 5-54

LPG vapor is heavier than air and can accumulate in low areas. This property affects
the safe placement of LPG containers.
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Density of vapor affects placement of tanks.

Why are clearances to buildings
and between tanks extremely
important?
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H.

LPG container location and clearance — key considerations.

LIQUEFIED PETROLEUM GAS
(cont’d)
• Examples of aboveground tank clearances:
Size (Gallons)

Clearance to Building

Separation Between
Containers

125-250

10 feet

0 feet

251-500

10 feet

3 feet

501-2,000

25 feet

3 feet

2,001-30,000

50 feet

5 feet

30,001-70,000

75 feet

25 feet or the sum
of the diameter of
the container
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1.

Examples of aboveground container clearances.

Size in
Gallons
125-250
251-500
501-2,000
2,001-30,000
30,00070,000

Clearance to
Building or
Lot Line
10 feet
10 feet
25 feet
50 feet
75 feet

Separation
Between
Containers
0 feet
3 feet
3 feet
5 feet
25 feet or the
sum of the
diameter of the
container
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LIQUEFIED PETROLEUM GAS
(cont’d)
• Containers are generally required to
be outside, but there are exceptions:
– Industrial occupancies.
– Limited amounts in educational and
institutional occupancies.
– In restaurants for food preparation.
– In buildings not accessible to the public.
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2.

Containers are generally required to be outside of buildings, but there are
numerous exceptions.
a.

Industrial occupancies.

b.

Limited amounts in educational and institutional occupancies.
-

Fifty pounds in E occupancies and 12 pounds in I
occupancies.

c.

Allowed in restaurants for food preparation.

d.

In buildings not accessible to the public (300-pound maximum).

LIQUEFIED PETROLEUM GAS
(cont’d)
• Industrial forklift trucks.
– Generally to be fueled outdoors.
– Cylinder size limited to 45 pounds.
– Restricted in buildings frequented by the
public.

• Cylinder refueling to be conducted by
trained personnel who shall remain in
attendance.
• Containers not to be stored in basements.
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3.
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Industrial forklift trucks.
a.

Generally to be fueled outdoors.

b.

Cylinder size limited to 45 pounds.
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c.
4.

Restricted in buildings frequented by the public.

Cylinder refilling and exchange commonly encountered.
Cylinder refueling to be conducted by trained personnel who shall remain
in attendance.

5.

Containers not to be stored in basements or near means of egress.

LIQUEFIED PETROLEUM GAS
(cont’d)
• Cylinders, except 2 1/2 pounds, are not
allowed to be stored in buildings
accessible to the public.
• Protection required against tampering and
vehicle impact.
• Clearance required for cylinders awaiting
exchange.
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6.

Cylinders, except 2 1/2 pounds, are not allowed to be stored in buildings
accessible to the public.

7.

Protection required against tampering and vehicle impact.

8.

Clearance required for cylinders awaiting exchange from building, exits,
liquefied petroleum (LP) dispensing station, combustible materials, and
motor fuel dispensing.

LIQUEFIED PETROLEUM GAS
(cont’d)
• Damaged Containers:
– Containers that show
excessive denting,
gouging or corrosion
shall be removed
from service.

Slide 5-100

SM 5-57

APPLICATION OF THE CODE AND CONTROL METHODS

I.

Damaged containers.

LIQUEFIED PETROLEUM GAS
(cont’d)
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Containers that show excessive denting, bulging, gouging or corrosion shall be
removed from service.

Can a cylinder that has been
involved in a fire be reused?
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Which tank is
properly situated
with respect to
the buildings?
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V.

CRYOGENIC FLUIDS

CRYOGENIC FLUIDS
• Refrigerated liquefied gas with a boiling
point less than -130 F.
• Include nitrogen, methane, oxygen,
hydrogen and helium.
• Stored in Dewar flasks with about 40gallon capacity.
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A.

Refrigerated liquefied gas with boiling point less than -130 F.

B.

They are used to provide low temperature environments for freezing and chilling
applications, such as freezing foods.

C.

Examples include nitrogen, methane, oxygen, hydrogen and helium.

D.

Stored in Dewar flasks with about 40-gallon capacity.

CRYOGENIC FLUIDS (cont’d)
• Expand at a ratio of 1,000-to-1.
– If spilled in a closed space, can expand to
displace air or cause a flammable
atmosphere.
– Example: Forty gallons of liquid would
expand to 5,347 cubic feet of gas or a room
with dimensions 8 by 26 by 26 feet.
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E.

Expand at ratio of approximately 1,000-to-1 when heated to ambient temperature.
1.

If spilled in a closed space, can expand to displace air or cause a flammable
atmosphere.

2.

Example: Forty gallons of liquid would expand to 5,347 cubic feet of gas
or a room with dimensions 8 by 26 by 26 feet.
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CRYOGENIC FLUIDS (cont’d)
• Hazards include:
– Burns from freezing.
– Asphyxiation.
– Explosion.
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F.

Hazards include:
1.

Burns from freezing.

2.

Asphyxiation.

3.

Explosion.

CRYOGENIC FLUIDS (cont’d)
• Discharge of pressure relief devices must
be to the open air, arranged so that no
discharge can enter other buildings.
• Must be identified with name of product.
• Supports must be protected against the
effects of low temperature exposure.
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G.

The discharge of the pressure relief devices must be to the open air to minimize
danger to personnel and equipment.

H.

The discharge must also be arranged so that the discharging fluid will not enter
other buildings.

I.

Containers and piping for cryogenic fluid systems must be identified with name of
production.
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J.

Supports for cryogenic fluid tanks subjected to exposure to temperatures less than
-150 F must be protected against the effects of low temperature exposure.

CRYOGENIC FLUIDS (cont’d)
• Piping must be suitable for temperatures
and pressures to which it is subjected.
• Tanks must be separated from buildings,
lot lines, air intakes, combustible debris,
patient areas, and places of public
assembly.
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VI.

K.

Piping must be suitable for temperatures and pressures to which it is subjected.

L.

Tanks must be separated from buildings, lot lines, air intakes, combustible debris,
patient areas, and places of public assembly.

MEDICAL GASES

MEDICAL GASES
• Several gases may
be encountered in
health care facilities:
flammable and
nonflammable.
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A.

Several gases, both flammable and nonflammable, may be encountered in health
care facilities.
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MEDICAL GASES (cont’d)
• Medical gases include oxygen, nitrous
oxide, carbon dioxide, and medical air.
• Medical gases must comply with the
general requirements for flammable
gases with respect to MAQs.
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B.

These include oxygen, nitrous oxide, carbon dioxide, and medical air.

C.

Medical gases must comply with the general requirements for flammable gases with
respect to MAQs.

MEDICAL GASES (cont’d)
• Must be stored in a separate area.
• If medical gases are stored indoors, they
must be in:
– One-hour exterior room.
– One-hour interior room.
– Gas cabinet.
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D.

Must be stored in separate area. Oxidizing gases cannot be stored with any
flammable gas or liquid.

E.

Medical gases, if stored indoors, must be in a:
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1.

One-hour exterior room.

2.

One-hour interior room.
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MEDICAL GASES (cont’d)
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3.

Gas cabinet.

(Note: IFC requirement.)

MEDICAL GASES (cont’d)
• Exterior rooms.
– Separated from remainder of building by
one-hour assembly.
– Openings to interior spaces to be protected
with self-closing smoke and draft assemblies
of one-hour rating.
– Two exterior vents of 36 square inches.
– Room to have a sprinkler.
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F.

Exterior rooms.
1.

Separated from remainder of building by one-hour assembly.

2.

Openings to interior spaces to be protected with self-closing smoke and
draft assemblies of one-hour rating.

3.

Two exterior vents of 36 square inches, one within 6 inches of floor and one
within 6 inches of ceiling.

4.

Room should have a sprinkler “to provide cooling” in case of fire.
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MEDICAL GASES (cont’d)
• Interior rooms.
– One-hour rated room.
– Sprinklered.
– Room to be exhausted by one-hour rated
supply and exhaust ducts, flow rate of 1
cubic foot per minute per square foot.
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G.

Interior rooms.
1.

One-hour rated room.

2.

Sprinklered.

3.

Room shall be exhausted to outside by one-hour rated supply and exhaust
ducts, flow rate of 1 cubic foot per minute per square foot.

MEDICAL GASES (cont’d)
• Gas cabinets.
–
–
–
–
–

Twelve gauge steel.
Self-closing limited access ports.
Self-closing doors.
Connected to an exhaust system.
Ventilation velocity no less than 200 feet per
minute.
– Internally sprinklered.
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H.

SM 5-64

Gas cabinets have a three-cylinder maximum.
1.

Twelve gauge steel.

2.

Self-closing limited access ports.

3.

Self-closing doors.

4.

Connected to exhaust system.
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VII.

5.

Ventilation velocity no less than 200 feet per minute.

6.

Internally sprinklered.

CORROSIVES

CORROSIVES
• Widely used in industry and will be
encountered by inspectors.
• Corrosives pose an immediate risk to
tissue and body parts.
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A.

Widely used in industry and will be encountered by inspectors.

B.

Corrosives pose immediate risk to skin, tissue, eyes and other parts of the body.

CORROSIVES (cont’d)
• Most commonly encountered acids are
corrosive. But not all acids are corrosive.
– Example: Carborane super acid does not
pose a risk to body tissue.

• Some strong bases are corrosives such
as sodium hydroxide (NaOH) and
potassium hydroxide (KOH).
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C.

Most commonly encountered acids are corrosive. But not all acids are corrosive.
Example: Carborane super acid does not pose a risk to body tissue.

D.

Some strong bases are corrosives such as sodium hydroxide (NaOH) and potassium
hydroxide (KOH). Corrosives may be either acids or bases.
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CORROSIVES (cont’d)
• Typical corrosives include:
–
–
–
–
–
–
–
–

Sulfuric acid.
Nitric acid.
Sodium hydroxide.
Potassium hydroxide.
Hydrochloric acid.
Sodium hypochlorite.
Glacial acetic acid.
Acetic anhydride.
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Typical corrosives include:
1.

Sulfuric acid.

2.

Nitric acid.

3.

Sodium hydroxide.

4.

Potassium hydroxide.

5.

Hydrochloric acid.

6.

Sodium hypochlorite.

7.

Glacial acetic acid.

8.

Acetic anhydride.

CORROSIVES (cont’d)
•
•
•
•

They can be solid, liquid or gas.
Corrosives can attack steel and aluminum.
Attack adjacent containers if released.
Pose a threat to firefighters in runoff water.
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E.

Both acids and bases destroy the skin by catalyzing the hydrolysis of fats.
Corrosives can be solids (potassium hydroxide), liquids (sulfuric acid), or gas
(chlorine).

F.

Corrosives can attack steel and aluminum.

G.

Attack adjacent containers if released.

H.

They can pose a threat to firefighters in runoff water.

CORROSIVES (cont’d)
• Control considerations are:
–
–
–
–

Segregation.
Containment.
Spill control.
Neutralizing.
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I.

Control considerations are:
1.

Segregation.

2.

Containment.

3.

Spill control.

4.

Neutralizing.

CORROSIVES (cont’d)
• Storage of corrosive liquids.
– Spill containment is required for containers
exceeding 55 gallons and more than 1,000
gallons total.
– Spill containment can be accomplished in
several ways:
-----

Liquid-tight raised or recessed floors.
Dikes.
Sumps and collection systems.
Special engineered systems.
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J.

Storage of corrosive liquids.
1.

Spill containment is required for containers exceeding 55 gallons and more
than 1,000 gallons total.

2.

Can be accomplished in several ways:
a.

Liquid-tight raised or recessed floors.

b.

Dikes.

c.

Sumps and collection systems.

d.

Special engineered systems.

CORROSIVES (cont’d)
• Spill containment.
– If the amount exceeds what is permitted in
the control area, then floors must be liquid
tight.
– Outdoor storage may require secondary
containment (if amount exceeds 1,000
gallons).
– When used or dispensed indoors,
mechanical ventilation must be provided.
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K.

SM 5-68

3.

If amount exceeds what is permitted in the control area, then floors must be
liquid tight.

4.

Outdoor tanks may require secondary containment depending on size (e.g.,
1,000 gallons).

5.

When used or dispensed indoors, mechanical ventilation must be provided.

Acids are used in waste water treatment to neutralize pH.
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CORROSIVES (cont’d)
• When corrosive liquid tanks are installed
out-of-doors exceeding a specific size,
secondary containment must be provided.
– Some codes require this for tanks over 1,000gallon capacity.
– Outdoor storage is also required to have
clearance to public ways and lot lines.
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L.

When corrosive liquid tanks are installed out-of-doors exceeding a specific size,
secondary containment must be provided.
1.

Some codes require this for tanks over 1,000-gallon capacity.

2.

Outdoor storage is also required to have clearance to public ways and lot
lines.

What hazardous
chemicals might
you find at a
country club?
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CORROSIVES (cont’d)

Slide 5-125

CORROSIVES (cont’d)
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VIII.

OXIDIZERS

OXIDIZERS
• Oxidizers are widely used for many
purposes.
– Examples:
Ammonium nitrate

Fertilizer, herbicide

Calcium chlorate

Photography,
pyrotechnics

Calcium chlorite

Corrosion inhibitor,
pigment
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A.
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Widely used for many purposes and will be found in a large number of occupancies.
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Examples:
1.

Ammonium nitrate — fertilizer, herbicide.

2.

Calcium chlorate — photography, pyrotechnics.

3.

Calcium chlorite — corrosion inhibitor, pigment.

OXIDIZERS (cont’d)
Hydrogen peroxide

Bleaching of textiles,
electroplating

Sodium nitrate

Curing foods, fertilizer
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4.

Hydrogen peroxide — bleaching of textiles, electroplating.

5.

Sodium nitrate — curing foods, fertilizer.

OXIDIZERS (cont’d)
• Hazard of oxidizer depends on specific
chemistry.
• Classified from Class 4 (most reactive) to
Class 1 (least reactive).
• Class of oxidizer may depend on
concentration.
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B.

Hazard of individual oxidizers depends on specific chemistry.

C.

Classified from Class 4 (most reactive) to Class 1 (least reactive).

D.

Class of oxidizer may depend on concentration.
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OXIDIZERS (cont’d)
• Example:
– Perchloric acid 50 percent is Class 1.
– Perchloric acid 50-60 percent is Class 2.
– Perchloric acid 60-72 percent is Class 3.
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Example:

E.

1.

Perchloric acid less than 50 percent by weight is Class 1.

2.

Perchloric acid 50 to 60 percent is Class 2.

3.

Perchloric acid 60 to 72 percent is Class 3.

Oxidizers are found in low concentrations in household cleaning products.

OXIDIZERS (cont’d)
• Stored in tanks and bins.
• Both tanks and bins must meet the
following requirements:
– Materials of construction need to be
compatible with the oxidizer stored.
– Designed and constructed in accordance
with federal, state and local regulations or, as
a minimum, in accordance with nationally
recognized engineering practices.
Slide 5-131

F.

SM 5-72

Storage.
1.

Tanks.

2.

Tanks are for the storage of bulk liquid oxidizers.

3.

Bins.

4.

Bins are for the storage of bulk solid oxidizers.
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OXIDIZERS (cont’d)
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5.

Both tanks and bins must meet the following requirements:
a.

Materials of construction need to be compatible with the oxidizer
stored.

b.

Designed and constructed in accordance with federal, state and local
regulations or, as a minimum, in accordance with nationally
recognized engineering practices.
-

American Society of Mechanical Engineers (ASME).

-

American Petroleum Institute (API).

OXIDIZERS (cont’d)
• Incompatible materials that have the
potential to react with an oxidizer should
not come in contact.
• Solid oxidizers should not be stored below
liquid oxidizers.
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6.

Incompatible materials such as ordinary combustibles, combustible and
flammable liquids, greases, other oxidizers, and other materials that have
the potential to react with an oxidizer should not come in contact.

7.

Solid oxidizers should not be stored below liquid oxidizers.
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OXIDIZERS (cont’d)
• Should be stored to prevent contact with
water.
• When flammable and combustible liquid
containers are stored with oxidizer
containers, they should be separated by
at least 25 feet.
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8.

Should be stored to prevent contact with water. This can affect container
integrity and product stability.

9.

When flammable and combustible liquids containers are stored with
oxidizer containers, they should be separated by at least 25 feet.

OXIDIZERS (cont’d)
• Code restrictions (MAQs) depend on the
class.
– Class 4 cannot be stored or used in
residential occupancies.
– Class 4 cannot be stored or used in office or
retail spaces of business, factory, mercantile
or storage occupancies.
– A maximum of 200 pounds or 20 gallons of
solid or liquid Class 3 oxidizers are permitted
in institutional occupancies.
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G.

SM 5-74

Code restrictions (MAQs) depend on the class.
1.

Class 4 cannot be stored or used in residential occupancies.

2.

Class 4 cannot be stored or used in office or retail spaces of business,
factory, mercantile or storage occupancies.

3.

A maximum of 200 pounds or 20 gallons of solid or liquid Class 3 oxidizers
are permitted in institutional occupancies for maintenance or operational
purposes.
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OXIDIZERS (cont’d)
• Oxidizing gases must also meet
requirements of compressed gases (e.g.,
nitrous oxide, nitrogen dioxide).
• When amount exceeds the amount
permitted in control areas, detached
buildings are required.
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H.

Oxidizing gases must also meet requirements of compressed gases (e.g., nitrous
oxide, nitrogen dioxide).

I.

When amount exceeds the amount permitted in control areas, detached buildings
are required.

OXIDIZERS (cont’d)
• A separation distance is required that will
depend on the oxidizer class and the
quantity.
• Oxidizers cannot be on or against
combustible materials.
• Code may require smoke detection
system unless sprinklered.
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J.

A separation distance is required that will depend on the oxidizer class and the
quantity.

K.

Oxidizers cannot be on or against combustible materials.

L.

Code may require smoke detection system unless sprinklered.
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OXIDIZERS (cont’d)
• An existing hospital located within a
congested city neighborhood needs to
install an oxygen tank containing 125,000
cubic feet NTP. Because of limited space,
there is only 10 feet of clearance between
the proposed tank, the hospital and a
neighboring lot line.
• Is this adequate? What alternatives exist?
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OXIDIZERS (cont’d)
• Code provides for the use of a two-hour
fire-rated barrier.
• Why two hours?
• Is this adequate? Why not three hours or
one hour?
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ACTIVITY 5.2
Cosmetics Manufacturer
Purpose
1.

To identify methods to control hazards.

2.

To identify codes, regulations and standards that provide the authority to implement
controls.

Directions
Working in groups and using the provided fire code, analyze the scenario and answer the
following questions.

Scenario
A cosmetics manufacturer has placed a semitrailer tank body with a capacity of 3,000 gallons in
an employee parking lot to use as an AST to hold and dispense methyl alcohol, a Class IB
flammable liquid. The tank is approximately 3 feet from the building and 4 feet from the
property line. The tank is supported approximately 4 feet off the ground by wooden railroad ties.
The parking lot is sloped to allow rain and runoff to enter a storm drain near the edge of the
property. A 1-inch pipe connected to the tank enters the building through a hole in a masonry
wall and fills a blending tank in an inside storage room. The flow of liquid is by gravity and is
controlled manually with a valve on the inside of the building. An exit door is located
approximately 3 feet from the tank, and a basement window is located approximately 10 feet
from the tank. Ten 50-pound propane cylinders are located against an interior wall near the exit
door and are used to power an industrial fork truck.
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1.

What is the minimum distance to property line required for this facility?

2.

Does the installation meet minimum code requirements for distance to property lines?
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3.

Is the elevated support system adequate for this tank?

4.

Are spill control/containment measures required?

5.

Is vehicle protection required for this installation?

6.

Is the piping into the building adequate?

7.

Is the storage of propane tanks satisfactory?

8.

What other code concerns should be addressed?
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IX.

HIGHLY TOXIC AND TOXIC MATERIALS

HIGHLY TOXIC AND TOXIC
MATERIALS
• Highly toxic material.
– A chemical that has a median lethal dose
(LD50) of 50 milligrams/kilograms or less of
body weight when administered orally to
albino rats weighing between 200 and 300
grams each.
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A.

Highly toxic material.
A material that produces a lethal dose or lethal concentration that falls within any
of the following categories:
1.

A chemical that has a median lethal dose (LD50) of 50 milligrams/kilograms
or less of body weight when administered orally to albino rats weighing
between 200 and 300 grams each.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– A chemical that has a median lethal dose
(LD50) of 200 milligrams/kilograms or less 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 or albino rats weighing
200 and 300 grams each.
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2.

A chemical that has a median lethal dose (LD50) of 200 milligrams/
kilograms or less 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 or albino rats
weighing 200 and 300 grams each.
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HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– A chemical that has a median lethal
concentration (LC50) in air of 200 parts per
million (ppm) by volume or less of gas or
vapor, or 2 milligrams/liters or less of mist,
fume or dust, when administered by
continuous inhalation for one hour, or less if
death occurs within one hour, to albino rats
weighing between 200 and 300 grams each.
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3.

A chemical that has a median lethal concentration (LC50) in air of 200 parts
per million (ppm) by volume or less of gas or vapor, or 2 milligrams/liters
or less of mist, fume or dust, when administered by continuous inhalation
for one hour, or less if death occurs within one hour, to albino rats weighing
between 200 and 300 grams each.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
• Toxic material.
– A chemical that has a median lethal dose of
50 to 500 milligrams per kilogram of body
weight administered orally to albino rats
weighing between 200 and 300 grams each.
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B.

Toxic material.
A chemical that has a median lethal dose of 50 to 500 milligrams per kilogram of
body weight administered orally to albino rats weighing between 200 and 300
grams each.
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HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
•
•
•
•
•
•

Dose.
Concentration.
Containment system.
Containment vessel.
Excessive flow valve.
Reduced flow valve.
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C.

D.

E.

Definitions.
1.

Dose: An amount of a substance taken at one time.

2.

Concentration: Amount of a component in a volume.

3.

Containment system: Gas-tight recovery system that can be placed over the
top of a leak to stop or control the escape of gas from the leaking cylinder.

4.

Containment vessel: Gas-tight recovery vessel that can encapsulate a
leaking container.

5.

Excessive flow valve: A valve designed to positively shut off the flow of
gas in the event that its predetermined flow is exceeded.

6.

Reduced flow valve: Restrictive flow orifice valve that is inserted into a
compressed gas cylinder to reduce the maximum flow from the valve under
full load condition.

Fire codes will contain some exceptions for the storage and use of toxic materials.
1.

These include mainly pesticide and agricultural products used for weed
abatement and similar application in accordance with manufacturer’s
instructions, as well as transportation of pesticides in compliance with the
federal Hazardous Materials Transportation Act.

2.

The codes do not apply to consumer-type products in dwellings and private
garages.

MAQs are established for highly toxic and toxic materials. The IFC establishes the
following MAQs.
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HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
Table 2703.1.1(2) — Maximum Allowable
Quantity per Control Area of Hazardous
Material Posing a Health Hazard
STORAGE
Material

Highly
Toxic
Toxic

Solid
pounds

Liquid
gallons
(pounds)

USE-CLOSED SYSTEM
Gas
cubic
feet at
NTP

Solid
pounds

Gas
cubic
feet at
NTP

Liquid
gallons
(pounds)

USE-OPEN
SYSTEMS
Liquid
gallons
(pounds)

Solid
pounds

10

(10)

20

10

(10)

20

3

(3)

500

(500)

810

500

(500)

810

125

(125)
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Table 2703.1.1(2) — Maximum Allowable Quantity per Control Area of Hazardous
Material Posing a Health Hazard
STORAGE

USE-CLOSED SYSTEM

USE-OPEN
SYSTEMS

Solid
pounds

Liquid
gallons
(pounds)

Gas
cubic
feet at
NTP

Solid
pounds

Liquid
gallons
(pounds)

Gas
cubic
feet at
NTP

Solid
pounds

Liquid
gallons
(pounds)

Highly
Toxic

10

(10)

20

10

(10)

20

3

(3)

Toxic

500

(500)

810

500

(500)

810

125

(125)

Material

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
• Indoor storage.
– Floor shall be liquid tight.
– Highly toxic solids and liquids.
-- Storage in an approved hazardous material
storage cabinet.
-- Isolated from other material storage by
construction according to the International
Building Code (IBC).
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F.
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Indoor storage.
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1.

Floor shall be liquid tight.

2.

For highly toxic solids and liquids:
a.

Storage shall be in an approved hazardous material storage cabinet.

b.

Isolated from other material storage by construction according to the
International Building Code (IBC).

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– Indoor use — liquid transfer.
-- Safety cans complying with Underwriters
Laboratories (UL) 30.
-- Closed piping system.
-- From containers or tanks with an approved pump
system.
-- Moved by gravity with self-closing or automatic
closing valves and secondary containment.
-- Approved engineered liquid transfer system.
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3.

Indoor use — methods of liquid transfer.
a.

Safety cans complying with Underwriters Laboratories (UL) 30.

b.

Closed piping system.

c.

From containers or tanks with approved pump system.

d.

If moved by gravity, must have self-closing or automatic closing
valves and secondary containment.

e.

An approved engineered liquid transfer system.
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HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– Exhaust ventilation, open system.
-- Mechanical exhaust ventilation provided for
capture of gases, fumes, mist or vapors at the
point of generation.

– Exhaust ventilation, closed system.
-- Mechanical exhaust ventilation provided only if
closed system will be opened as part of normal
operation.
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4.

Exhaust ventilation open system.
Mechanical exhaust ventilation provided for capture of gases, fumes, mist
or vapors at the point of generation.

5.

Exhaust ventilation closed system.
Mechanical exhaust ventilation provided only if closed system will be
opened as part of normal operation.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– Cylinders and tanks stored in gas cabinets.
-- Gas cabinet located within a gas room.
-- Exhaust ventilation provided.
-- Gas cabinet or exhaust enclosure provided for
leaking cylinders.
-- Leaking portable cylinders provided with portal
ventilation ducts directed to a treatment system.
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6.
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Cylinders and tanks stored in gas cabinets.
a.

Gas cabinet shall be located within a gas room.

b.

Exhaust ventilation shall be provided.

c.

Gas cabinet or exhaust enclosure shall be provided for leaking
cylinders.
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d.

Leaking portable cylinders shall be provided with portal ventilation
ducts directed to a treatment system.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
–
–
–
–

Piping controls for stationary tanks.
Gas rooms.
Treatment systems.
Emergency power standby power shall be
provided.
– Valve closure.
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7.

8.

Piping controls for stationary tanks.
a.

Pressure relief devices that vent to a treatment area.

b.

Pressure relief valves on outdoor systems that are intended to relieve
pressure for fire exposure are not required to be vented.

c.

Filling and dispensing connections shall have a means of local
exhaust and be exhausted to a treatment facility.

d.

Stationary tanks provided with the means of excess flow control.

Gas rooms.
a.

Shall be exhausted to an exhaust system.

b.

Equipped with an approved sprinkler system.

c.

Alternative fire extinguishing system shall not be used.

d.

Automatic fire detection shall be provided in accordance with
Section 907.
-

Gas detection system shall be provided.

-

Will initiate the local alarm when gas is detected and
transmit to a constantly attended control station.

-

Gas detection system shall shut off gas automatically at the
source.
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9.

Treatment systems.
a.

Utilized to handle accidental releases.

b.

Capable of diluting, absorbing, containing, neutralizing or burning
highly toxic and toxic gases.

c.

Maximum discharge of gas to be reduced to one-half of the
Immediately Dangerous to Life and Health (IDLH) level.

d.

Sized to handle the worst-case scenario.

e.

Stationary tanks, portable tanks and cylinders shall be labeled with
maximum rate of release for compressed gas.

10.

Emergency power standby power shall be provided.

11.

Valve closure.
Valve will close automatically when gas is detected.

12.

Limitations for indoor use and storage.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– Highly toxic compressed gas shall not be
stored or used in Group A, E, I or U
occupancies.
-- Exception: 20 cubic feet within gas cabinets for
fume hoods.
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a.

Highly toxic compressed gas shall not be stored or used in Group A,
E, I and U occupancies.
-
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Exception is for 20 cubic feet within gas cabinets for fume
hoods.
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HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– Group R — highly toxic compressed gas and
toxic shall not be stored or used in Group R
occupancies.
-- No highly toxic or toxic compressed gas used or
stored in office, retail sales and classrooms.
-- Exception: classroom with 20 cubic feet or less in
gas cabinet or fume hood.
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b.

Group R — highly toxic compressed gas and toxic shall not be
stored or used in Group R occupancies.
-

No highly toxic or toxic compressed gas used or stored in
office, retail sales and classrooms.

-

Exception is for classroom with 20 cubic feet or less in gas
cabinet or fume hood.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
• Use of exhausted enclosures to increase
MAQ.
• Gas cabinets.
–
–
–
–

Construction of 12 gauge steel.
Self-closing ports in windows.
Self-closing doors.
Interior treated with material that is
compatible with the hazardous material
stored.
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13.

14.

Use of exhausted enclosures to increase MAQ.
a.

Noncombustible construction.

b.

Ventilation system operated negative pressure.

c.

Installed in accordance with the International Mechanical Code.

Gas cabinets.
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a.

Construction of 12 gauge steel.

b.

Self-closing ports in windows.

c.

Self-closing doors.

d.

Interior treated with material that is compatible with the hazardous
material stored.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
• Outdoor storage.
–
–
–
–

Location.
Treatment system.
Outdoor storage piles.
Weather protection.
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G.

Outdoor storage and use of solids and liquids.
1.

2.

3.
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Location.
a.

Twenty feet from lot lines, public streets, public alleys, public way.

b.

Two-hour fire barrier wall 30 inches above and to the sides of the
storage may be used in lieu of the 20-foot rule.

Treatment system.
a.

Exhaust scrubbers shall be provided where spill or accidental release
can be expected.

b.

Installation is performed according to the International Mechanical
Code.

Outdoor storage piles.
a.

2,500 cubic feet per pile.

b.

Aisle width of 10 feet between piles or one-half the height of the
pile.
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4.

Weather protection.
a.

Overhead weather protection with automatic sprinkler system or
storage vessel shall be fire resistant.

b.

Noncombustible construction according to the IBC.

c.

Outdoor liquid transfer same as indoor.

HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
• Outdoor storage locations.
– Distance to exposures 75 feet of the lot line,
public street, public way, or exit discharge.
– Two-hour fire barrier.
– Openings in exposed buildings.
– Air intakes shall not be located within 75 feet
of storage.
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5.

Outdoor location of storage or use of gases.
a.

Distance to exposures should be 75 feet from the lot line, public
street, public way, or exit discharge.

b.

Two-hour fire barrier.
-

Interrupts a line of sight between storage and exposure.

-

At least 5 feet from any exposure.

-

Not have more than two sides of approximately 90 degrees.

c.

Openings in exposure building not associated with the manufacture
of the toxic gas.

d.

Openings of the building must be protected with a two-hour fire
barrier and/or the building cannot be within 75 feet of storage.

e.

Air intakes shall not be located within 75 feet of storage.
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HIGHLY TOXIC AND TOXIC
MATERIALS (cont’d)
– Leaking cylinders in tanks shall have a gas
cabinet provided adjacent to the outside
storage area.
– Portable tanks, piping and controls, and
stationary tanks shall be in accordance with
indoor regulations.
– Ozone gas generator rooms.
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f.

Leaking cylinders or tanks shall have a gas cabinet adjacent to the
outside storage area.

g.

Portable tanks, piping and controls, and stationary tanks shall be in
accordance with indoor regulations.

h.

Ozone gas generator rooms.
-

In accordance with the International Mechanical Code.

-

Six air changes per hour.

-

Gas detection.

-

Normally not occupied.

-

Room access doors are marked properly.
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ACTIVITY 5.3
Health Hazards
Purpose
1.

To identify methods to control hazards.

2.

To identify codes, regulations and standards that provide the authority to implement
controls.

Directions
1.

2.

Read over the following health hazards.
a.

Chlorine in a hotel or motel for pool chemicals.

b.

Ammonia in an ice cream production facility.

c.

Asbestos in an old commercial building basement.

Now answer the questions that follow.
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ACTIVITY 5.3 (cont’d)
Health Hazards
Questions
Chlorine in a hotel or motel for pool chemicals.
1.

What are the potential hazards?

2.

What control measures are or should be in place to address these hazards?

3.

What are the applicable codes for control of each of these hazards?

Ammonia in an ice cream production facility.
1.

What are the potential hazards?
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2.

What control measures are or should be in place to address these hazards?

3.

What are the applicable codes for control of each of these hazards?

Asbestos in an old commercial building basement.
1.

What are the potential hazards?

2.

What control measures are or should be in place to address these hazards?

3.

What are the applicable codes for control of each of these hazards?
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X.

ORGANIC PEROXIDES

ORGANIC PEROXIDES
• Peroxides may be organic or inorganic.
• Derived from hydrogen peroxide by
chemically replacing the hydrogen atoms
with an organic structure.
• Have a weak oxygen-to-oxygen bond in
the molecule.
• The weak bond makes them unstable.
– Example: dibenzoyl peroxide (C6H5CO)2O2.
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A.

Peroxides may be organic or inorganic.
Organic peroxides are unique in the code because of their explosive properties.

B.

Derived from hydrogen peroxide by chemically replacing the hydrogen atoms with
an organic structure.

C.

Have a weak oxygen-to-oxygen bond in molecule.

D.

The weak bond makes them unstable.
Example: dibenzoyl peroxide (C6H5CO)2O2.

ORGANIC PEROXIDES (cont’d)
• Violent decomposition
can be initiated by
heat, shock, light or
sparks.
• React easily with
oxidizing agents.
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E.

Violent decomposition can be initiated by heat, shock, light or sparks.

F.

Easily react with oxidizing agents.
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ORGANIC PEROXIDES (cont’d)
• Examples:
–
–
–
–
–
–

Butyl hydroperoxide.
Diacetyl peroxide.
Dibenzoyl peroxide.
Dicumyl peroxide.
Diisopropyl peroxydicarbonate.
Methyl ethyl ketone peroxide.
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Examples of organic peroxides.
1.

Butyl hydroperoxide.

2.

Diacetyl peroxide.

3.

Dibenzoyl peroxide.

4.

Dicumyl peroxide.

5.

Diisopropyl peroxydicarbonate.

6.

Methyl ethyl ketone peroxide.

ORGANIC PEROXIDES (cont’d)
• Classified from Class I (most hazardous)
to Class V (least hazardous).
• Also unclassified detonable. Capable of
detonating under fire conditions.
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G.

Classified from Class I (most hazardous) to Class IV (least hazardous).

H.

Also unclassified detonable. Capable of detonating under fire conditions.
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ORGANIC PEROXIDES (cont’d)
• Hazard classification can be affected by
concentration.
– Example: dibenzoyl peroxide.
Concentration

Hazard Class

98 percent

I

78 percent in water

II

75 percent in water

III

70 percent in water

IV

55 percent in plasticizer

III
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I.

Hazard classification can be affected by concentration.
Example: dibenzoyl peroxide.

Concentration

Hazard Class

98 percent

I

78 percent in water

II

75 percent in water

III

70 percent in water

IV

55 percent in plasticizer

III

ORGANIC PEROXIDES (cont’d)
• Storage restrictions.
– Any amount of Class I organic peroxides in
A, E, I and U occupancies must be in a
hazardous materials cabinet.
– MAQ is small.
– Unclassified detonable and Class I organic
peroxides not permitted in R occupancies.
– Unclassified and Class I not permitted in
offices and retail spaces of B, F, M or S
occupancies.
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J.

Storage restrictions.

SM 5-103

APPLICATION OF THE CODE AND CONTROL METHODS

1.

Any amount of Class I organic peroxides in A, E, I and U occupancies must
be in a hazardous materials cabinet.

2.

MAQ is small. For Class I organic peroxide, it is 1 pound.

3.

Unclassified detonable and Class I organic peroxides not permitted in R
occupancies.

ORGANIC PEROXIDES (cont’d)
– Unclassified and Class I permitted in B, F or
M occupancies in hazardous materials
cabinets.
– When the MAQ is exceeded, a detached
building is required.
– Unclassified detonable organic peroxides
capable of detonating in their normal
shipping containers, when stored indoors,
are stored as explosives.
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K.

4.

Unclassified and Class I not permitted in offices or retail spaces of B, F, M
or S occupancies. Unclassified and Class I permitted in B, F or M
occupancies in hazardous materials cabinets.

5.

Unclassified detonable organic peroxides capable of detonating in their
normal shipping containers, when stored indoors, are stored as explosives.

6.

When MAQ is exceeded, a detached building is required.

Organic perioxides, temperature control, and special requirements.

ORGANIC PEROXIDES (cont’d)
• The vast majority of organic peroxides are
found at refrigerated temperatures, some
at freezing temperatures (below 0 C).
• Be sure they are not in general
refrigerators or coolers.
• Must have secondary power supplies to
keep them cool or else, during a power
outage, they may explode.
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1.

The vast majority of organic peroxides are found at refrigerated
temperatures, some at freezing temperatures (below 0 C).

2.

If you are looking at organic peroxides, be sure they are not in general
refrigerators or coolers; you must have secondary power supplies to keep
them cool or else, during a power outage, they may explode.

ORGANIC PEROXIDES (cont’d)
• Special requirements.
– Liquid-tight floors.
– Class I and II organic peroxides must have
electrical equipment complying with the
requirements for Class I, Division 2 locations.
– A smoke detection system is required.
– Containers and packages in storage areas
are required to be closed.
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3.

Special requirements for organic peroxides.
a.

Rooms for the storage of organic peroxides must have liquid-tight
floors.

b.

Storage areas for Class I and II organic peroxides must have
electrical equipment complying with the requirements for Class I,
Division 2 locations.

c.

A smoke detection system is required where Class I, II or III are
stored. The smoke detectors shall sound a local alarm. Such a system
is not required in detached sprinkler systems.

d.

Containers and packages in storage areas are required to be closed.
Bulk storage is not permitted in piles or bins.
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ORGANIC PEROXIDES (cont’d)
– Fifty-five gallon drums cannot be stored
more than one high.
– Class I and II organic peroxides must be
stored on the ground floor.
– Explosion control is required for indoor
storage rooms containing unclassified
detonable and Class I.
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e.

Fifty-five gallon drums cannot be stored more than one high.

f.

Class I and II organic peroxides must be stored on the ground floor.

g.

Explosion control is required for indoor storage rooms and areas
containing unclassified detonable and Class I organic peroxides.
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ACTIVITY 5.4
Organic Peroxides
Purpose
1.

To identify methods to control hazards.

2.

To identify codes, regulations and standards that provide the authority to implement
controls.

Directions
1.

Research the assigned group of organic peroxides using NFPA 1 Annex B to determine
what hazards the materials present.

2.

As a group, list on an easel pad the identified hazards, and classify the hazards as they are
found in the code.
a.

Does the concentration change the hazard class for this chemical?

b.

What is the result of changing the container size?
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Group Assignments
Group 1
1.

t-Amyl hydroperoxide.

2.

t-Butyl hydroperoxide.

3.

Dibenzoyl peroxide.

Group 2
1.

Dicumyl peroxide.

2.

Diisopropyl peroxydicarbonate.

3.

Di-t-butyl peroxide.

Group 3
1.

2,5-Dimethyl-2,5-dihydroperoxyhexane.

2.

Methyl ethyl ketone peroxide.

3.

Dilauroyl peroxide.

Group 4
1.

Peroxyacetic acid, Type E.

2.

t-Butylperoxy isopropylcarbonate.

3.

Cumyl hydroperoxide.
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XI.

PYROPHORIC

PYROPHORIC
• Pyrophoric material will spontaneously
ignite in air at or below 130 F (54 C). In
addition, it can be toxic, corrosive and/or
water-reactive.
• Can be solid, liquid or gas.
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A.

Pyrophoric material will spontaneously ignite in air at or below 130 F (54 C). In
addition, it can be toxic, corrosive and/or water-reactive.

B.

Can be solid, liquid or gas.

PYROPHORIC (cont’d)
• Examples of pyrophoric material are:
–
–
–
–
–

Finally divided metals or metal powders.
Nonmetal hydrides.
Phosphorus.
Alkali metals: lithium, sodium, potassium.
Gases: silane, dichlorosilane, phospine.
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Examples of pyrophoric material are:
1.

Finely divided metals or metal powders.

2.

Nonmetal hydrides.

3.

Phosphorus.

4.

Alkali metals: lithium, sodium, potassium.

5.

Gases: silane, dichlorosilane, phosphine.
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PYROPHORIC (cont’d)
• Uses:
– Creating a spark from metals.
– Examples:
-----

Mechanism in lighters.
Starting fires without matches.
Flintlock mechanisms and firearms.
Spark testing of ferrous metals.
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C.

Uses of pyrophorics.
Pyrophoric alloys are made for the purpose of creating a spark from metals.
Examples:
1.

Mechanism in lighters.

2.

Starting fires without matches.

3.

Flintlock mechanisms and firearms.

4.

Spark testing of ferrous metals.

PYROPHORIC (cont’d)
• Handling liquid pyrophoric materials.
– Small amounts are handled in glass bottles
with a lined septum.
– Larger amounts are supplied in metal tanks
configured like gas cylinders.
– Syringes are used to remove the liquid from
these containers.
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D.

Handling of pyrophoric materials.
1.

Liquid pyrophoric materials.
a.

SM 5-110

Small amounts are handled in bottles with a lined septum.
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b.

Larger amounts are supplied in metal tanks configured like gas
cylinders.

c.

Syringes are used to remove the liquid from these containers.
Syringes must be dry and flushed with an inert gas to ensure that no
moisture comes in contact with the pyrophoric materials.

PYROPHORIC (cont’d)
• Handling pyrophoric solids.
– Use a sealed glove box and flush with inert
gas.
– Dispense in mineral oil or a hydrocarbon
solvent if using in solution.
– Some solids can be handled in air for a short
period of time.
– Empty containers must be disposed of
carefully.
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2.

Pyrophoric solids.
a.

When working with pyrophoric, use a sealed glove box and flush
with inert gas to eliminate air.

b.

If using pyrophoric in solution, dispense in mineral oil or a
hydrocarbon solvent.

c.

Some pyrophoric solids, such as sodium hydride, can be handled in
air for a short period of time depending on the ambient temperature.
Lower temperatures are safer. However, this is not desirable.
-

d.

Examples: sodium hydride, lithium aluminum hydride,
white phosphorus.

Empty containers must be disposed of carefully.
-

Quenching of the residue.

-

Add diluted solution of substance to dry ice and add a liquid
that will not freeze in dry ice like acetone, alcohol or
methanol.
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PYROPHORIC (cont’d)
• Handling pyrophoric gases.
– Must be handled in a closed system.
– Must be used within a purged secondary
containment system.
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3.

Pyrophoric gases.
a.

Must be handled in a closed system.

b.

Must be used within a purged secondary containment system.

PYROPHORIC (cont’d)
• Storage.
– Gas cabinet.
– Inert atmosphere or kerosene
for solids.
– Avoid heat, flame, oxidizers
and water.
– Label all containers.
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E.
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Storage of pyrophoric materials.
1.

Pyrophoric gases must be in gas cabinets.

2.

In an inert atmosphere or in kerosene for solids.

3.

Avoid storage near heat and flame, oxidizers and water.

4.

Label all containers.
a.

Correct chemical name.

b.

Hazard warnings.
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The MAQ for pyrophoric materials are listed in the IFC as follows:
Table 2703.1.1(1) — Maximum Allowable Quantity per Control Area of Hazardous
Materials Posing a Physical Hazard
STORAGE
MATERIAL

CLASS

GROUP WHEN
THE MAXIMUM
ALLOWABLE
QUANTITY IS
EXCEEDED

Pyrophoric

N/A

H-2

XII.

Solid
Pounds
(cubic
feet)
4

USE-CLOSED SYSTEMS

Liquid
gallons
(pounds)

Gas
cubic
feet
at
NTP

Solid
Pounds
(cubic
feet)

(4)

50

1

USE-OPEN SYSTEMS

Liquid
gallons
(pounds)

Gas
cubic
feet
at
NTP

Solid
Pounds
(cubic
feet)

Liquid
gallons
(pounds)

(1)

10

0

0

UNSTABLE REACTIVE MATERIALS

UNSTABLE REACTIVE
MATERIALS
• A material, other than an explosive, which
in the pure state or as commercially
produced, will vigorously polymerize,
decompose, condense or become selfreactive and undergo other violent chemical
changes, including explosion, when
exposed to heat, friction or shock, or in the
absence of an inhibitor, or in the presence
of contaminants, or in contact with
incompatible materials.
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A.

Definition from the code.
A material, other than an explosive, which in the pure state or as commercially
produced will vigorously polymerize, decompose, condense, or become selfreactive and undergo other violent chemical changes, including explosion, when
exposed to heat, friction, or shock, or in the absence of an inhibitor, or in the
presence of contaminants, or in contact with incompatible materials.
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• Are you likely to encounter unstable
reactive materials in the production
of plastics?
• What does polymerize mean?
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UNSTABLE REACTIVE
MATERIALS (cont’d)
• Unstable (reactive) materials are
subdivided as follows:
– Class 4: Materials that in themselves are
readily capable of detonation.
– Class 3: Materials that in themselves are
capable of detonation, explosive
decomposition or explosive reaction.
– Class 2: Materials that in themselves are
normally unstable.
– Class 1: Materials that in themselves are
normally stable.
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B.

Unstable (reactive) materials are subdivided as follows:
1.

2.

SM 5-114

Class 4.
a.

Materials readily capable of detonation, explosive decomposition,
or explosive reaction at NTPs.

b.

This class includes materials that are sensitive to mechanical or
localized thermal shock at NTPs.

Class 3.
a.

Materials capable of detonation, explosive decomposition, or
explosive reaction but require a strong initiating source or which
must be heated under confinement before initiation.

b.

This class includes materials that are sensitive to thermal or
mechanical shock at elevated temperatures and pressures.
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3.

4.

Class 2.
a.

Materials that are normally unstable and readily undergo violent
chemical change but do not detonate.

b.

This class includes materials that can undergo chemical change with
rapid release of energy at NTPs, and materials that can undergo
violent chemical change at elevated temperatures and pressures.

Class 1.
Materials that are normally stable but can become unstable at elevated
temperatures and pressures.

UNSTABLE REACTIVE
MATERIALS (cont’d)
• Indoor storage.
– Indoor storage of Class 3 and 4 must meet
the requirements of the IBC for explosives.
– Indoor storage rooms for Class 3 and 4 must
have explosion control.
– Floors of storage areas must be liquid tight.
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5.

Indoor storage.
a.

Indoor storage of Class 3 and 4 unstable (reactive) materials must
meet the requirements of the IBC for explosives.

b.

Indoor storage rooms for Class 3 and 4 unstable (reactive) materials
must have explosion control.

c.

Floors of storage areas must be liquid tight.
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UNSTABLE REACTIVE
MATERIALS (cont’d)
– Indoor piles greater than 500 cubic feet are
to be separated into piles of 500 cubic feet
with aisle widths equal to the height of the
piles or 4 feet, whichever is greater.
– Unstable (reactive) materials cannot be
stored in basements.
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d.

Indoor piles of unstable (reactive) materials greater than 500 cubic
feet are to be separated into piles of 500 cubic feet with aisle widths
equal to the height of the piles or 4 feet, whichever is greater.

e.

Unstable (reactive) materials cannot be stored in basements.

UNSTABLE REACTIVE
MATERIALS (cont’d)
• Outdoor storage.
– Class 4 and 3 (detonable) are required to be
separated from exposures in accordance
with the requirements for explosives.
– Class 2 and 1 have separation distances of
20 feet.
– Piles are limited to 1,000 cubic feet.
– Aisle widths are one-half the pile height or 10
feet, whichever is greater.
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6.
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Outdoor storage of unstable (reactive) materials Class 4 and 3 (detonable)
is required to be separated from exposures in accordance with the
requirements for explosives.
a.

Outdoor storage of Class 2 and 1 have separation distances of 20
feet.

b.

Piles are limited to 1,000 cubic feet.

c.

Aisle widths are one-half the pile height or 10 feet, whichever is
greater.
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C.

MAQ per control area.

D.

Product name — picric acid.
1.

Picric acid is a well-known reactive material. Its history can be traced to the
eighteenth century. Its earliest use was for military explosives.

UNSTABLE REACTIVE
MATERIALS (cont’d)
• Potential acute health effects — picric
acid.
– Corrosive to eyes and skin.
– Inhalation of dust will produce irritation to
gastrointestinal or respiratory tract.
– Severe overexposure can produce lung
damage, choking, unconsciousness or even
death.
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2.

Potential acute health effects.
a.

Corrosive to eyes and skin.
-

The amount of tissue damage depends on length of contact.

-

Eye contact can result in corneal damage or blindness.

-

Skin contact can produce inflammation and blistering.

b.

Inhalation of dust will produce irritation to gastrointestinal or
respiratory tract that is characterized by burning, sneezing and
coughing.

c.

Severe overexposure can produce lung damage, choking,
unconsciousness or even death.
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UNSTABLE REACTIVE
MATERIALS (cont’d)
• Potential chronic health effects — picric
acid.
– Repeated or prolonged exposure to the
substance can produce target organs damage.
– Repeated exposure of the eyes to a low level
of dust can produce eye irritation.
– Repeated skin exposure can produce local
skin destruction or dermatitis.
– Repeated inhalation of dust can cause lung
damage.
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3.

Potential chronic health effects.
a.

Repeated or prolonged exposure to the substance can produce target
organs damage.

b.

Repeated exposure of the eyes to a low level of dust can produce eye
irritation.

c.

Repeated skin exposure can produce local skin destruction or
dermatitis.

d.

Repeated inhalation of dust can cause lung damage.

UNSTABLE REACTIVE
MATERIALS (cont’d)
• Handling — picric acid.
–
–
–
–
–

Do not allow this material to dry out.
Ground all equipment containing material.
Empty containers may pose fire risk.
Do not ingest or breathe dust.
Take precautionary measures against
electrostatic discharges.
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4.
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Handling — picric acid.
a.

Do not allow this material to dry out.

b.

Ground all equipment containing material.
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c.

Empty containers may contain hazardous residue and pose a fire
risk.

d.

Do not ingest.

e.

Do not breathe dust.

f.

Take precautionary measures against electrostatic discharges.

UNSTABLE REACTIVE
MATERIALS (cont’d)
– Avoid shock and friction.
– In case of insufficient ventilation, wear suitable
respiratory equipment.
– Avoid contact with skin and eyes.
– Keep away from incompatibles such as
oxidizing agents, reducing agents, metals and
alkalis.
– Keep away from heat and sources of ignition.
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5.

g.

Avoid shock and friction.

h.

In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show
the container or the label.

i.

Avoid contact with skin and eyes.

j.

Keep away from incompatibles such as oxidizing agents, reducing
agents, metals and alkalis.

k.

Keep away from heat. Keep away from sources of ignition.

Storage.
a.

Store in a segregated, approved and labeled area away from acute
fire hazards and powerful oxidizing materials.

b.

Isolate from organic materials.

c.

Do not store in metal containers.

d.

Keep container in a cool, well-ventilated area.
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e.

Keep picric acid wet with a minimum of 30 percent water.

f.

Keep container tightly closed and sealed until ready for use.

g.

Avoid all possible sources of ignition (spark or flame).

UNSTABLE REACTIVE MATERIALS
(cont’d)
• You encounter 2 pounds of picric acid in the back
of a store which sells laboratory supplies.
• Determine the MAQ, and if 2 pounds exceeds the
MAQ, then determine the H Group classification
necessary for this quantity. Utilize the
International Fire Code (IFC) chart to determine
H Group classification.
• Utilizing Appendix B of the IFC (2012), determine
the classification of picric acid.

Slide 5-187

XIII.

WATER-REACTIVE MATERIAL

WATER-REACTIVE MATERIAL
• Water-reactive material: A material that
explodes; violently reacts; produces
flammable, toxic, or other hazardous
gases; or evolves enough heat to cause
auto ignition or ignition of combustibles
upon exposure to water or moisture.
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A.
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Water-reactive material.
1.

A material that explodes; violently reacts; produces flammable, toxic or
other hazardous gases; or evolves enough heat to cause autoignition or
ignition of combustibles upon exposure to water or moisture.

2.

The concern to firefighters is obvious. Water cannot be used on fires
involving water-reactive materials.
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3.

Water-reactive materials include aluminum carbide, calcium carbide,
lithium, magnesium phosphide and sodium.

4.

As with other hazardous materials, there are varying degrees of hazards
which are reflected in how they are treated in the codes.

WATER-REACTIVE MATERIAL
(cont’d)
• Water-reactive materials are subdivided as
follows:
– Class 3: Materials that react explosively with
water without requiring heat or confinement.
– Class 2: Materials that react violently with
water or have the ability to boil water.
– Class 1: Materials that react with water with
some release of energy, but not violently.
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B.

Water-reactive materials are subdivided as follows:
1.

Class 3 — materials that react explosively with water without requiring heat
or confinement.

2.

Class 2 — materials that react violently with water or have the ability to
boil water. Materials that produce flammable, toxic, or other hazardous
gases, or evolve enough heat to cause autoignition or ignition of
combustibles upon exposure to water or moisture.

3.

Class 1 — materials that react with water with some release of energy, but
not violently.

The MAQs for the water-reactive materials are as follows:
Table 2703.1.1(1) — Maximum Allowable Quantity per Control Area of Hazardous
Materials Posing a Physical Hazard
STORAGE
MATERIAL

CLASS

GROUP WHEN
THE MAXIMUM
ALLOWABLE
QUANTITY IS
EXCEEDED

Water
reactive

3
2
1

H-2
H-3
Not Applicable

Solid
Pounds
(cubic
feet)
5
50
Not
Limited

USE-CLOSED SYSTEMS

Liquid
gallons
(pounds)

Gas
cubic
feet
at
NTP

Solid
Pounds
(cubic
feet)

(5)
(50)
Not
Limited

N/A

5
50
Not
Limited

USE-OPEN SYSTEMS

Liquid
gallons
(pounds)

Gas
cubic
feet
at
NTP

Solid
Pounds
(cubic
feet)

Liquid
gallons
(pounds)

(5)
(50)
Not
Limited

N/A

1
10
Not
Limited

(1)
(10)
Not
Limited
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WATER-REACTIVE MATERIAL
(cont’d)
• Calcium carbide:
– Class 2 water-reactive material.
– MAQ 50 pounds in storage and closed
systems. Ten pounds in open systems.
– Rooms which are used for the storage of
water-reactive solids and liquids are required
to be constructed to resist the penetration of
water.
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C.

Product name — calcium carbide.
1.

Class 2 water-reactive material.

2.

MAQ is 50 pounds in storage and closed systems. Ten pounds in open
systems.

3.

Rooms that are used for the storage of water-reactive solids and liquids are
required to be constructed to resist the penetration of water.

4.

The only piping carrying water permitted in such rooms is piping for
automatic sprinklers.

WATER-REACTIVE MATERIAL
(cont’d)
• Although the IFC does not prohibit
automatic sprinkler systems where waterreactive materials are stored, the IFC
does permit omission of sprinklers in
rooms where the application of water
would create a serious life or fire hazard.
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5.
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Although the IFC does not prohibit automatic sprinkler systems where
water-reactive materials are stored, the IFC does permit omission of
sprinklers in rooms where the application of water would create a serious
life or fire hazard.

APPLICATION OF THE CODE AND CONTROL METHODS

WATER-REACTIVE MATERIAL
(cont’d)
• Handling.
–
–
–
–
–

Keep away from heat.
Ground all equipment containing material.
Do not breathe dust.
Wear suitable protective clothing.
Keep away from incompatibles such as
oxidizing agents, acids, alkalis and moisture.
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6.

Handling.
a.

Keep away from heat. Keep away from sources of ignition. Ground
all equipment containing material. Do not breathe dust.

b.

Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek
medical attention and show the label when possible.

c.

Keep away from incompatibles such as oxidizing agents, acids,
alkalis and moisture.

WATER-REACTIVE MATERIAL
(cont’d)
• Indoor storage exceeding MAQ.
– Detached storage away from occupied
structure.
– Liquid-tight floor and liquid-tight construction.
– Waterproof room.
– Explosion control.
– Water-tight containers.
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D.

Indoor storage exceeding MAQ from the IFC.
1.

Detached storage away from occupied structure.

2.

Liquid-tight floor. Liquid-tight construction.
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3.

Waterproof room. Piping carrying water for other than approved automatic
sprinkler systems shall not be within such rooms or areas.

4.

Explosion control. Indoor storage rooms and areas Class 2 or 3 waterreactive solids and liquids shall have explosion control in accordance with
Section 911.

5.

Water-tight containers. When Class 3 area is equipped with automatic
sprinkler systems, material is to be in water-tight containers. Note: The IFC
permits omission of automatic sprinklers when water would create a fire or
life hazard.

WATER-REACTIVE MATERIAL
(cont’d)
• Indoor storage — liquid storage 500 cubic
feet or greater.
– Separated into piles of 500 cubic feet or less.
– Aisle width to be no less than one-half the
height.
– Maximum 4-foot high pile.
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6.

Storage configuration. Liquid storage 500 cubic feet or greater. Separated
into piles of 500 cubic feet or less. Aisle width to be no less than one-half
the height. Maximum 4-foot high pile.

WATER-REACTIVE MATERIAL
(cont’d)
• Outdoor storage.
– Within tanks or closed water-tight containers.
– Class 3 solids and liquids shall not be within
75 feet.
– Class 2 solids and liquids shall not be within
20 feet of buildings, lot lines.
– A two-hour fire barrier is allowed in lieu of the
distance.
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E.
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Outdoor storage.
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1.

Outdoor storage of water-reactive solids and liquids shall be within tanks or
closed water-tight containers.

2.

Class 3 distance to exposures. Outdoor storage of Class 3 water-reactive
solids and liquids shall not be within 75 feet (22,860 millimeters) of
buildings, lot lines, public streets, public alleys, public ways, or means of
egress.

3.

Class 2 distance to exposures. Outdoor storage of Class 2 water-reactive
solids and liquids shall not be within 20 feet (6,096 millimeters) of
buildings, lot lines, public streets, public alleys, public ways, or means of
egress.

4.

A two-hour fire barrier wall without openings or penetrations, and
extending not less than 30 inches (762 millimeters) above and to the sides
of the storage area, is allowed in lieu of such distance. The wall shall either
be an independent structure or the exterior wall of the building adjacent to
the storage area.

WATER-REACTIVE MATERIAL
(cont’d)
– Class 3 shall be limited to piles no greater
than 500 cubic feet.
– Class 2 water-reactive solids and liquids
shall be limited to piles not greater than
1,000 cubic feet.
– Aisle widths between piles shall not be less
than one-half the height of the pile or 10 feet,
whichever is greater.
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5.

a.

Class 3 water-reactive solids and liquids shall be limited to piles no
greater than 500 cubic feet (14 cubic meters).

b.

Class 2 water-reactive solids and liquids shall be limited to piles not
greater than 1,000 cubic feet (28 cubic meters).

c.

Aisle widths between piles shall not be less than one-half the height
of the pile or 10 feet (3,048 millimeters), whichever is greater.

Containment. Secondary containment shall be provided in accordance with
the provisions of Section 5004.2.2.4.
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WATER-REACTIVE MATERIAL
(cont’d)
• You have 30 gallons of bromine trifluoride
stored in a wooden shed 30 feet away
from an occupied structure.
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WATER-REACTIVE MATERIAL
(cont’d)
• Determine:
–
–
–
–
–

If this is the proper way to store this material.
The classification of material.
MAQ stored.
Distance between structure and storage.
Hourly rating of storage structure.
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ACTIVITY 5.5
Plastics Manufacturing
Purpose
1.

To identify methods to control hazards.

2.

To identify codes, regulations and standards that provide the authority to implement
controls.

3.

Given an occupancy, quantity and hazardous material classification, determine the
MAQs.

Directions
Working in your group, read the scenario and answer the questions.

Scenario
You are inspecting a plastics manufacturing company. You find five 55-gallon drums of styrene
stored inside the building. The building is ordinary construction with no fire resistance ratings or
separations between rooms and no automatic fire suppression system. You also find two
gasoline-powered tow motors (industrial trucks) stored in the same area. Each tow motor holds
25 gallons of gasoline. The styrene has leaked on the floor from the dispensing operation. A
storage room has two 50-pound bags of fertilizer stored in it, 40 gallons of sulfuric acid in a 55gallon drum upright, and an acetylene torch with oxygen cylinder on a cart. The torch doesn’t
seem to have been used for some time.
1.

Classification of the hazardous material.
•

Styrene

•

Sulfuric acid

•

Acetylene — triethylsilyl and triisopropylsilyl

•

Gasoline

•

Fertilizer — (ammonium nitrate)
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2.

MAQ.
•

Styrene

•

Sulfuric acid

•

Acetylene

•

Gasoline

•

The fertilizer is not further identified

3.

Classification of occupancy.

4.

Is the fire protection system adequate?

5.

Is the construction classification adequate for this type of occupancy?

6.

Based on the site plan on the following page, what other code concerns may exist?
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7.

What can be done to resolve this situation?

8.

Would you recommend that the company hire an outside consultant? Why or why not?
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XIV.

EXPLOSIVES AND FIREWORKS

EXPLOSIVES AND FIREWORKS
• National Fire Protection Association (NFPA) 1, Fire
Code, defines an explosion as:
– The bursting or rupture of an enclosure or a container
due to the development of internal pressure from a
deflagration.

• NFPA 921, Guide for Fire and Explosion
Investigations, defines an explosion as:
– The sudden conversion of potential energy (chemical or
mechanical) into kinetic energy with the production and
release of gases under pressure, or the release of gas
under pressure. These high-pressure gases then do
mechanical work such as moving, changing or
shattering nearby materials.
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A.

Difference between high-explosive and low-explosive materials.
1.

Explosion — the bursting or rupture of an enclosure or a container due to
the development of internal pressure from a deflagration (NFPA 1).

2.

Explosion — the sudden conversion of potential energy (chemical or
mechanical) into kinetic energy with the production and release of gases
under pressure, or the release of gas under pressure. These high-pressure
gases then do mechanical work such as moving, changing or shattering
nearby materials (NFPA 921, Guide for Fire and Explosion Investigations).

EXPLOSIVES AND FIREWORKS
(cont’d)
• An “explosive” is defined generally as:
– A chemical compound, mixture, or device, the primary
or common purpose of which is to function by
explosion.
– In other words, an “explosive” is designed to explode,
usually in a controlled way.

• NFPA 921 distinguishes between high and low
explosives.
– High-explosive: Reaction velocity > = 3,000 feet
squared.
– Low-explosive: Reaction velocity < 3,000 feet squared.
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3.

Explosive material — a chemical compound, mixture, or device, the
primary or common purpose of which is to function by explosion.
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4.

High-explosive — a material that is capable of sustaining a reaction front
that moves through unreacted material at a speed equal to or greater than
that of sound in the medium (typically 3,000 feet per second); a material
capable of sustaining a detonation (NFPA 921).

5.

Low-explosive — an explosive that has a reaction velocity of less than
3,000 feet per second (NFPA 921).

EXPLOSIVES AND
FIREWORKS (cont’d)
• Fire inspector’s role.
• Use of explosives will also vary from
jurisdiction to jurisdiction.
• In some areas, use of explosives is
common for:
– Construction.
– Demolition.
– Quarrying.

• In other areas, explosives may be rarely
used.
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B.

C.

Fire inspector’s role — regulate storage used in normal day-to-day operations of
construction blasting, demolition and special uses.
1.

The use of fireworks is a cultural and historic tradition in the U.S.
Unfortunately, fireworks are hazardous from a fire and personnel safety
standpoint. The sale and use of fireworks are controlled by a variety of local
laws both on a state and local basis.

2.

Fireworks vary from those intended for retail use to those intended for
public displays.

3.

There are several government agencies that will have authority over various
aspects of explosives and fireworks. These include law enforcement, state
agencies, and federal agencies, such as the DOT and the Consumer Product
Safety Commission (CPSC).

The use of explosives will also vary from jurisdiction to jurisdiction.
1.
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In some areas, the use of explosives is common for:
a.

Construction.

b.

Demolition.

c.

Quarrying.
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2.

In other areas, explosives may be rarely used.
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3.

The fire codes contain extensive and fairly complicated regulations for both
fireworks and explosives.

4.

This is due in part to the technical nature of explosives and fireworks.

EXPLOSIVES AND
FIREWORKS (cont’d)
• The fire inspector will serve in two
functions.
– The first is the controller of the legitimate use
of explosives or fireworks through permitting
and inspection, such as for a planned
fireworks display.
– The other is locating and identifying unlawful
explosives and fireworks in the course of
normal inspections.
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D.

The fire inspector will serve in two functions.
1.

The first is the controller of the legitimate use of explosives or fireworks
through permitting and inspection, such as for a planned fireworks display.

2.

The other is locating and identifying unlawful explosives and fireworks in
the course of normal inspections.
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EXPLOSIVES AND
FIREWORKS (cont’d)
• Location and identifying of unlawful
explosives has become increasingly
important.
–
–
–
–

Explosive packaging does not stand out.
Fire codes contain several exceptions.
Administrative oversight of explosives.
Permits.
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E.

The location and identification of unlawful explosives has become increasingly
important due to the heightened concern for potential acts of terrorism.
1.

One problem for the inspector is recognizing explosive packaging.

2.

Some explosive packaging simply does not stand out and could be
overlooked.

3.

Exceptions.
As with hazardous materials in general, fire codes contain several
exceptions. Fire codes typically do not apply to:
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a.

Armed forces of the U.S.

b.

Small arms ammunition when packaged in accordance with DOT
packaging requirements.

c.

Possession, storage and use of no more than 1 pound of sporting
black powder, 20 pounds of smokeless black powder, and 10,000
small arms primers for hand loading of small arms ammunition for
personal consumption.

d.

The use of explosive materials by federal, state, and local regulatory,
law enforcement, and fire agencies.

e.

Special industrial explosive devices (like stud drivers) that in the
aggregate contain less than 50 pounds of explosive material.

f.

Possession, storage and use of blank industrial power load
cartridges.

APPLICATION OF THE CODE AND CONTROL METHODS

4.

5.

g.

Transportation in accordance with DOT 49 Code of Federal
Regulations (CFR).

h.

Items pre-empted by federal regulations.

i.

Model and high-powered rocketry, which is covered by other NFPA
standards.

j.

Mining and quarry operations are usually regulated by state
government mining authorities.

k.

Transportation of explosive falls under the DOT and state police.

Administrative oversight of explosives.
a.

Appropriately, codes contain provisions for the administrative
control of explosives and fireworks.

b.

These include establishing minimum qualifications for people in
charge of explosives and fireworks; possible supervision by the fire
official of operations; notification of the fire official of the
establishment of a permanent or temporary storage site; and the
authority to seize explosives and fireworks found in violation of the
code.

Permits.
Fire codes require permits for the manufacture, storage, handling, sale or
use of explosives and fireworks. In addition to requiring permits, codes will
require a bond or liability insurance policy before blasting or fireworks
displays.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Prohibited explosives:
–
–
–
–

Liquid nitroglycerin.
Dynamite with 60 percent liquid explosive.
Nitrocellulose.
Fulminate of mercury.
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F.

Prohibited explosives.
1.

Liquid nitroglycerin.

2.

Dynamite with 60 percent liquid explosive ingredient.
Typical places: plumbing, gun shops, hardware stores, etc. Fire departments
could be another example.

3.

Dynamite with an absorbent that permits leakage.

4.

Nitrocellulose in a dry and uncompressed condition in a quantity greater
than 10 pounds.

5.

Fulminate of mercury in a dry condition and fulminate of all other metals in
any condition except as a component of manufactured articles not
hereinafter forbidden.
More hazardous when subjected for 48 consecutive or less to a temperature
of 167 F.

EXPLOSIVES AND
FIREWORKS (cont’d)
– New explosive materials and explosive
materials condemned by the Department of
Transportation (DOT).
– Others listed in the IFC.
– Explosive materials containing an
ammonium salt and a chlorate.
– Explosives not packed or marked as required
by DOT.
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6.

New explosive materials until approved by DOT.

7.

Explosive materials condemned by DOT and others listed in the IFC.

8.

Explosive materials containing an ammonium salt and a chlorate.

9.

Explosives not packed or marked as required by DOT.

APPLICATION OF THE CODE AND CONTROL METHODS

EXPLOSIVES AND
FIREWORKS (cont’d)
• Classes of explosives classified by DOT.
– Division 1.1 has a mass explosion hazard
that affects almost the entire load.
– Division 1.2 has a projection hazard but not a
mass explosion hazard.
– Division 1.3 has a fire hazard and either a
minor blast or a minor projection hazard or
both but not a mass explosion hazard.
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G.

Classes of explosives.
Explosives are classified by DOT as follows:
1.

Division 1.1.
Explosives that have a mass explosion hazard. A mass explosion is one that
affects almost the entire load.

2.

Division 1.2.
Explosives that have a projection hazard but not a mass explosion hazard.

3.

Division 1.3.
Explosives that have a fire hazard and either a minor blast or a minor
projection hazard or both, but not a mass explosion hazard.

EXPLOSIVES AND
FIREWORKS (cont’d)
– Division 1.4 poses a minor explosion hazard.
Explosive effects are largely confined to the
package and no projection of fragments of
appreciable size or range is to be expected.
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4.

Division 1.4.
Explosives that pose a minor explosion hazard. The explosive effects are
largely confined to the package, and no projection of fragments of
appreciable size or range is to be expected. An external fire must not cause
a virtually instantaneous explosion of almost the entire contents of the
package.

EXPLOSIVES AND
FIREWORKS (cont’d)
– Division 1.5 has very insensitive explosives.
This division is comprised of substances that
have a mass explosion hazard but which are
so insensitive that there is very little
probability of initiation or of transition from
burning to detonation under normal
conditions of transport.
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5.

Division 1.5.
Very insensitive explosives. This division is comprised of substances that
have a mass explosion hazard but which are so insensitive that there is very
little probability of initiation or of transition from burning to detonation
under normal conditions of transport.

EXPLOSIVES AND
FIREWORKS (cont’d)
– Division 1.6 has extremely insensitive
articles that do not have a mass explosion
hazard.
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6.
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Division 1.6.
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Extremely insensitive articles that do not have a mass explosion hazard.
This division is comprised of articles that contain only extremely insensitive
detonating substances and which demonstrate a negligible probability of
accidental initiation or propagation.

EXPLOSIVES AND
FIREWORKS (cont’d)
• A key consideration in the safe storage of
explosives is the separation distance of
the explosive from neighboring property.
• The safe distance will depend on the
amount of explosive and the division of
explosive.
• The codes make use of quantity-distance
(Q-D) tables in establishing minimum
separations.
Slide 5-212

H.

I.

Separation distances.
1.

A key consideration in the safe storage of explosives is the separation
distance of the explosive from neighboring property.

2.

The safe distance will depend on the amount of explosive and the division
of explosive.

3.

The codes make use of quantity-distance (Q-D) tables in establishing
minimum separations. The tabular separation distances in the codes do not
provide absolute safety.

The Q-D tables and abbreviations.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Q-D.
– The quantity of the explosive material and
separation distance relationships providing
protection.
– These relationships are based on levels of
risk.
– The separation distances specified afford
less than absolute safety.
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1.

Q-D.
a.

The quantity of the explosive material and separation distance
relationships providing protection.

b.

These relationships are based on levels of risk considered acceptable
for the stipulated exposures and are tabulated in the appropriate QD tables.

c.

The separation distances specified afford less than absolute safety.

EXPLOSIVES AND
FIREWORKS (cont’d)
– Minimum separation distance (D).
– Intraline distance (ILD) or intraplant distance
(IPD).
– Inhabited building distance (IBD).
– Intermagazine distance (IMD).
– Public traffic route (PTR).
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2.

Minimum separation distance (D).
The minimum separation distance between adjacent buildings occupied in
conjunction with the manufacture, transportation, storage or use of
explosive materials where one of the buildings contains explosive materials
and the other building does not.

3.

Intraline distance (ILD) or intraplant distance (IPD).
The distance to be maintained between any two operating buildings on an
explosive manufacturing site when at least one contains or is designed to
contain explosives, or the distance between a magazine and an inhabited
building or site boundary.

4.

Inhabited building distance (IBD).
The minimum separation distance between an operating building or
magazine containing explosive materials and inhabited building or site
boundary.

5.
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Intermagazine distance (IMD).
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The minimum separation distance between magazines.
6.

Public traffic route (PTR).

EXPLOSIVES AND
FIREWORKS (cont’d)
• Handling and storage.
– Explosive storage is limited to magazines.
– Blasting agents are commonly stored in
tractor-trailer trucks that transport them from
site to site.
– There are several types of magazines.
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J.

Handling and storage.
1.

Explosive storage is limited to magazines.
A magazine is a structure designed and constructed for storing the explosive
materials.

2.

Blasting agents are commonly stored in tractor-trailer trucks that transport
them from site to site.

EXPLOSIVES AND
FIREWORKS (cont’d)
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3.

There are several types of magazines:
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EXPLOSIVES AND
FIREWORKS (cont’d)
• Type 1.
– Permanent structure (box, bin or other
container).
– Constructed as required for Type 2, 4 or 5
magazine.

• Type 2.
– Portable or mobile structure (box, skidmagazine, trailer or semitrailer).
– Fire-resistant, theft-resistant, weatherresistant and ventilated structure.
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a.

Type 1.
-

b.

A permanent structure, such as a box, bin or other container,
constructed as required for Type 2, 4 or 5 magazine in
accordance with NFPA 495, Explosive Materials Code;
NFPA 1124, Code for the Manufacture, Transportation,
Storage, and Retail Sales of Fireworks and Pyrotechnic
Articles; or DOT 27 CFR so as to be fire resistant and theft
resistant.

Type 2.
-

A portable or mobile structure, such as a box, skid-magazine,
trailer or semitrailer, that is fire resistant, theft resistant,
weather resistant and ventilated. If used outdoors, a Type 2
magazine is also bullet resistant.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Type 3.
– Fire-resistant, theft-resistant and weatherresistant “day box.”
– Portable structure used for temporary storage.

•

Type 4.
– Permanent, portable or mobile structure such
as a building, igloo box, semitrailer or mobile
container.
– Fire-resistant, theft-resistant and weatherresistant structure.
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c.
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Type 3.
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-

d.

A fire-resistant, theft-resistant and weather-resistant “day
box” or portable structure used for temporary storage of
explosive materials.

Type 4.
-

A permanent, portable or mobile structure, such as a
building, igloo box, semitrailer or other mobile container
that is fire resistant, theft resistant and weather resistant.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Type 5.
– Permanent, portable or mobile structure such
as a building, igloo box, bin, tank, semitrailer,
bulk trailer, tank trailer or other mobile
container that is theft resistant.
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e.

Type 5.
-

A permanent, portable or mobile structure, such as a
building, igloo box, bin, tank, semitrailer, bulk trailer, tank
trailer, bulk truck, tank truck or other mobile container that
is theft resistant.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Magazine requirements.
– Magazine types must be constructed in
accordance with NFPA 495, Explosive
Materials Code; NFPA 1124, Code for the
Manufacture, Transportation, Storage, and
Retail Sales of Fireworks and Pyrotechnic
Articles; or DOT 27 Code of Federal
Regulations (CFR).
– Explosives, explosive materials and Division
1.3 G fireworks.
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4.

Magazine requirements.
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a.

Constructed in accordance with NFPA 495, NFPA 1124 or DOT 27
CFR.

b.

Explosives.

c.

Explosive materials.

d.

Division 1.3 G fireworks.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Exceptions.
– Portable mobile magazines not exceeding
120 square feet.
– Storage of fireworks display site.
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5.

Exceptions.
a.

Portable mobile magazines not exceeding 120 square feet.

b.

Storage of fireworks display site.

EXPLOSIVES AND
FIREWORKS (cont’d)
• A Division 1.3 explosive (smokeless
powder) of 1,050 pounds is to be stored in
an outdoor Type 3 magazine.
– How far should it be from an inhabited
building?
– What would be the separation required to a
public street?
– What if the magazine were to contain 11,000
pounds?
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EXPLOSIVES AND
FIREWORKS (cont’d)
• Indoor magazine locations.
– Indoor magazines shall be limited to
occupancy of Group F, H, M or S.
– Construction shall be fire and theft resistant.
– Painted red.
– Fitted with wheels or casters for emergency
removal.
– Shall be marked EXPLOSIVES — KEEP
FIRE AWAY.
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6.

Indoor magazine locations.
a.

Indoor magazines shall be limited to occupancy of Group F, H, M
or S occupancies and research and development laboratories.

b.

Construction shall be fire and theft resistant.

c.

Painted red.

d.

Fitted with wheels or casters for emergency removal.

e.

Shall be marked EXPLOSIVES — KEEP FIRE AWAY.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Indoor magazines.
– Indoor quantity limits to no more than 50
pounds with the exception of the day box.
– Indoor magazines cannot be used in a Group
R occupancy.
– Shall be located within 10 feet of an entrance
and only at grade access.
– No more than two magazines should be
located in the same building with 10-foot
separation and less than 5,000 detonators.
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7.

Indoor magazines.
a.

Quantity limits — not more than 50 pounds with the exception of
the day box.
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b.

Indoor magazines cannot be used in a Group R occupancy.

c.

Shall be located within 10 feet of an entrance and only at grade
access.

d.

No more than two magazines located in the same building with 10foot separation and less than 5,000 detonators.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Outdoor magazines.
– Separated from each other by distances
which are determined by the explosives
division (1.1, 1.2, etc.) and the amount
stored.
– Shall comply with Table 5604.5.2(2) and
Table 5604.5.2(3) (IFC 2012).
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8.

Outdoor magazines.
a.

Outdoor magazines are required to be separated from each other by
distances which are determined by the explosives division (1.1, 1.2,
etc.) and the amount stored. Where there are two or more magazines
situated on the same property, they must be separated by a minimum
distance, an IMD.

b.

Shall comply with Table 5604.5.2(2) and Table 5604.5.2(3). (See
IFC 2012.)

EXPLOSIVES AND
FIREWORKS (cont’d)
– Two or more storage magazines on the
same property.
-- Minimum distance from inhabited buildings,
public transportation and operating buildings.
-- Shall be separated from each other by no less
than the IMD.
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c.

Two or more storage magazines on the same property.
-

Minimum distance from inhabited buildings, public
transportation and operating buildings.

-

Shall be separated from each other by no less than the IMD.

EXPLOSIVES AND
FIREWORKS (cont’d)
– Grouped magazines.
-- Separated by IMD.
-- Grouped magazines shall be considered one
magazine and storage quantities as the same.

– Type 3 magazines as specified in Section
5604.5.3 of the IFC (2012).
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d.

e.

Grouped magazines.
-

Separated by IMD.

-

Groups shall be considered as one magazine and storage
quantities as the same.

Type 3 magazines as specified in Section 5604.5.3 of the IFC
(2012).

EXPLOSIVES AND
FIREWORKS (cont’d)
• An outdoor magazine is to contain 6,000
pounds of a Division 1.3 explosive.
• What is the needed separation to another
magazine (IMD)?
• What if the other magazine contained
20,000 pounds of explosive?
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EXPLOSIVES AND
FIREWORKS (cont’d)
• Magazine construction shall be in
accordance with Section 5604.6 (IFC
2012).
• Magazine shall be secured.
• No open flame or flame-producing
devices.
• Brush will be cleared 25 feet around the
magazine.
• Combustible storage not within 50 feet.
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f.

Magazine construction shall be in accordance with Section 5604.6
(IFC 2012).

g.

Magazine shall be secured.

h.

No open flame or flame-producing devices.

i.

Brush will be cleared a distance of 25 feet from around the
magazine.

j.

Combustible storage not within 50 feet.

EXPLOSIVES AND
FIREWORKS (cont’d)
• No packing and repacking of materials
within 50 feet of the magazine.
• Compatible grades material shall be
stored together and rotated so the oldest
stock is used first.
• Magazine shall be maintained.
• Magazine will be inspected every seven
days.
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k.

No packing and repacking of materials within 50 feet of the
magazine.

l.

Compatible grades material shall be stored together and rotated so
the oldest stock is used first.
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m.

Magazine shall be maintained.

n.

Magazine will be inspected every seven days.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Disposal of explosive materials.
– Fire code official shall be notified.
– Dispose in accordance with manufacturer’s
specifications.
– Only qualified personnel.
– Explosive material misfire shall be placed
back in the magazine.
– Disposal sites will be in accordance with IFC
Section 5604.10.5.
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9.

Disposal of explosive materials.
a.

Fire code official shall be notified whenever leaking or deteriorated
explosive materials are determined to be dangerous and are to be
disposed.

b.

Deteriorated materials considered unstable will be disposed of in
accordance with the manufacturer’s specifications.

c.

Only qualified licensed personnel shall dispose of materials.

d.

Explosive material misfire shall be placed back in the magazine until
it can be properly disposed of.

e.

Disposal sites will be in accordance with IFC Section 5604.10.5.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Approved burning site shall be saturated
with water and inspected before materials
are burned.
• Between burns of materials, 48 hours
must be surpassed.
• Burns shall be observed by qualified
personnel from a safe distance.
• Personnel shall not re-enter the burn site
until it has been thoroughly inspected.
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K.

10.

Approved burning site shall be saturated with water and inspected before
materials are burned.

11.

Forty-eight hours must be surpassed between burns of materials.

12.

Burns shall be observed from a safe distance by qualified personnel.

13.

Personnel shall not re-enter the burn site until it has been thoroughly
inspected.

Separation.

EXPLOSIVES AND
FIREWORKS (cont’d)
• Means of egress in all buildings shall
comply with applicable requirements of
NFPA 101, Life Safety Code®.
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L.
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Means of egress.
1.

Means of egress in all buildings shall comply with applicable requirements
of NFPA 101, Life Safety Code®.

2.

Means of egress in process buildings also shall comply with the following
requirements:
a.

An unobstructed means of egress shall be located so that every point
within the room or undivided floor area is within 25 feet (7.6 meters)
of a means of egress.

b.

Exit doors shall open outward and shall be capable of being pressure
actuated from the inside.
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EXPLOSIVES AND
FIREWORKS (cont’d)
• You have 100 pounds of ammonium nitrate
with fuel oil stored in two 50-pound bags in
a room inside an occupied building.
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• What is ammonium nitrate’s division
number?
• What is the MAQ?
• What is the separation distance required,
if any?
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ACTIVITY 5.6
Explosives and Fireworks
Purpose
1.

To identify methods to control hazards.

2.

To identify codes, regulations and standards that provide the authority to implement
controls.

3.

Given an occupancy, quantity and hazardous material classification, determine the
MAQs.

Directions
Read the following case studies and answer the questions in your table groups.

Case Study 1 — Retail Fireworks
A fire occurred at a temporary northwest Indiana retail fireworks store in 2007. Workers at the
facility were destroying damaged fireworks by breaking them in half and disposing of them in a
55-gallon metal container. The building was two-story, 3,500 square foot, and classified as Type
5 construction. A mechanic who utilized an oxygen/acetylene torch kit and uses and stores
flammable and combustible liquids rented an attached garage. Once the fire erupted, it quickly
spread to other nearby fireworks and eventually consumed the building. The investigation
revealed extension cords and smoking materials in the area of fire origin, two 55-gallon drums of
motor oil and waste motor oil, and two five-gallon cans of gasoline.
1.

What code issues should have been addressed?

2.

What does the code require for this type of occupancy?
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3.

What is the maximum amount of fireworks that would be allowed in this facility?

4.

What recommendations would you have to implement control mechanisms to reduce the
risk of fire?

Case Study 2 — Indoor Pyrotechnics
The Station Nightclub in West Warrick, Rhode Island, was one of the largest life-loss fires in
U.S. history. The fire occurred in February 2003, when pyrotechnics, used as part of a live stage
performance, ignited nearby combustible materials used as interior sound deadening. The result
was a fast-moving fire with excessive smoke development, which subsequently trapped
occupants. The building was said to have exceeded the occupancy capacity at the time of the
performance. The building was not equipped with fire sprinklers but did have an occupant
notification system. As a result of this incident, 100 people lost their lives and countless others
suffered permanent injuries.
What standards and code requirements would apply?

Case Study 3 — Magazines Containing Explosives
You are called to conduct an inspection at a facility that uses explosives in an industrial setting.
The company has two magazine locations for storage of explosive materials.
Magazine 1 is outside. It stores Division 1.2 high-explosives, black powder and a detonation
cord for manufacturing.
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Magazine 2 is located adjacent to the rear exit door of the office portion of the facility. The
magazine houses 50 pounds of black powder, a detonating cord, and cap-sensitive materials. It
also contains Division 1.1 explosives.
Magazine 2 is portable. It is fitted with wheels and casters for emergency removal.
Verify that both of these magazines are compliant. If they are not compliant for the product they
are storing, explain why.

Magazine 1 — Berm Surrounding Magazine
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Magazine 1

Label for Magazine 1

SM 5-156

APPLICATION OF THE CODE AND CONTROL METHODS

Label for Magazine 1
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Magazine 2 — Photo 2
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Magazine 2 — Photo 3

Case Study 4 — Fertilizer Manufacturing Plant
A small southwestern town is home to a factory that manufactures fertilizer. The town has
approximately 2,500 residents, is 30 miles from larger cities, and is primarily residential. Two
pipelines run through the property carrying various petroleum products, and the facility is served
by a railroad spur connected to tracks located approximately 20 feet from the property line. Other
industries in this area include oil and natural gas exploration, which generates a large amount of
truck traffic through the area. The facility has the following materials used in processing and
located on-site:
•

Approximately 70,000 pounds of anhydrous ammonia (main product).

•

Propane cylinders used for industrial fork trucks.

•

Two ASTs of diesel fuel, 250 gallons each.

•

Combustible materials used for packaging and shipping the fertilizer.
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Questions
1.

What are the hazards associated with the chemicals used at this facility?

2.

What is the MAQ for these products in this type of occupancy?

3.

What other code requirements exist for this type of occupancy?

4.

What recommendations would you have to implement control measures for this facility?

5.

What documentation would you expect for this facility?
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XV.

LABORATORIES

• Where have you encountered
laboratories?
• How are labs different than other
occupancies?

Slide 5-237

LABORATORIES
• Life and property protection is essential in
laboratory operations.
• Laboratories are constructed as
laboratory units.
• Laboratory units are classified as A, B, C
and D.
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A.

Life and property protection is essential in laboratory operations. Laboratories are
varied.

B.

Laboratories present a challenge to fire inspectors because of their varied nature.
Laboratories may be involved in repetitive routine activities, such as quality control
testing or exotic research. There are also mechanical or electrical laboratories. This
unit deals with laboratories using chemicals.
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LABORATORIES (cont’d)
• Laboratory definition: A facility where the
containers used for reactions, transfers
and other handling of chemicals are
designed to be easily and safely
manipulated by one person. A laboratory is
a workplace where chemicals are used or
synthesized on a nonproduction basis.
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1.

Laboratory definition: A facility where the containers used for reactions,
transfers and other handling of chemicals are designed to be easily and
safely manipulated by one person. A laboratory is a workplace where
chemicals are used or synthesized on a nonproduction basis.

2.

Must be able to control the hazards and protect personnel from toxic,
corrosive and other harmful effects of chemicals that they might be exposed
to.

3.

Comprehensive laboratory fire prevention protection programs are an
essential part of code enforcement because they can prevent injury or death
of the occupants or emergency response personnel.

4.

The AHJ is overall responsible for establishing the degree of risk for
laboratories they control.

5.

Codes also define a laboratory unit as “an enclosed space used for
experiments or tests. A laboratory unit can include offices, lavatories, and
other incidental contiguous rooms maintained for or used by laboratory
personnel and corridors within the unit. It can contain one or more separate
laboratory work areas.”

6.

Standards and procedures must be accepted in the code in order for risk
assessments to be made.

7.

Equivalencies to the standard or code adopted must be approved by the
AHJ.

8.

Also, technical documentation must be submitted for approval.
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C.

9.

Information for handling chemicals can be found on the SDS. SDS must be
maintained with current information for all employees so they will know
how to properly handle each chemical that they are using.

10.

Every laboratory should maintain an up-to-date chemical inventory.

11.

Electrical safety in the lab must be maintained to ensure that the lab has a
spark-free environment.

Laboratory units are classified as A, B, C and D according to the quantities of
flammable and combustible liquids specified in Table 10.1.1 or 10.1.5 of NFPA 45.

LABORATORIES (cont’d)
• Class A is considered a high fire hazard.
Ten gallons Class I Flammable Liquid.
Twenty gallons Class I, II and IIIA.
• Class B is considered a moderate fire
hazard. Five gallons Class I Flammable
Liquid per 100 square feet. Ten gallons
Class I, II and IIIA per 100 square feet.
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1.

Class A is considered a high fire hazard. Ten gallons Class I flammable
liquid. Twenty gallons Class I, II and IIIA.

2.

Class B is considered a moderate fire hazard. Five gallons Class I flammable
liquid per 100 square feet. Ten gallons Class I, II and IIIA per 100 square
feet.

LABORATORIES (cont’d)
• Class C is considered a low fire hazard.
Two gallons Class I Flammable Liquid per
100 square feet. Four gallons Class I, II
and IIIA per 100 square feet.
• Class D is considered a minimum fire
hazard. One gallon Class I Flammable
Liquid per 100 square feet. One gallon
Class I, II and IIIA per 100 square feet.
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3.

Class C is considered a low fire hazard. Two gallons Class I flammable
liquid per 100 square feet. Four gallons Class I, II and IIIA per 100 square
feet.

4.

Class D is considered a minimum fire hazard. One gallon Class I flammable
liquid per 100 square feet. One gallon Class I, II and IIIA per 100 square
feet.

LABORATORIES (cont’d)
• Storage.
– All chemicals should be stored in accordance
with the hazard category and compatibility.
– Laboratory should have the Material Safety
Data Sheets (MSDS) (Safety Data Sheets
(SDS)).
– All chemical containers must be properly
labeled.
– Chemical should be dated upon receipt.
– Disposal of material should be in accordance
with the MSDS.
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D.
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Chemical storage and handling.
1.

All chemicals should be stored in accordance with the hazard category and
compatibility.

2.

Laboratory should have the MSDS (SDS) on hand so that storage
requirements can be ascertained for personnel in the laboratory.

3.

All chemical containers must be properly labeled with full chemical names,
hazard warning, and name of the manufacturer.

4.

Chemical should be dated upon receipt.

5.

Disposal of material should be in accordance with the MSDS.
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LABORATORIES (cont’d)
– Chemicals that are heat- and light-sensitive
must be in sealed airtight containers with
tight-fitting nonmetallic lids.
– Chemicals should not be stored in chemical
hoods.
– Chemicals should be stored away from direct
sunlight.
– All containers should be in good condition.
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6.

Chemicals that are heat- and light-sensitive must be in sealed airtight
containers with tight-fitting nonmetallic lids.

7.

Chemicals should not be stored in chemical hoods, on the floor, in the aisles,
in areas of egress, or on bench tops.

8.

Chemicals should be stored away from direct sunlight.

9.

All containers should be in good condition and be able to be sealed properly.
A defective container should be removed and disposed of properly.

LABORATORIES (cont’d)
– Do not store chemicals in a room with a
recirculation ventilation system.
– Do not tip, puncture or break.
– Chemicals should not be stored above eye
level.
– Check floors in areas where containers are
stored.
– All drums should be raised up off the floor.
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LABORATORIES (cont’d)

Slide 5-245

10.

Do not store chemicals in a room with a recirculation ventilation system.

11.

Chemicals should be stored in such a manner that they will not tip, be
punctured, or break.

12.

Chemicals should not be stored above eye level. Safety cans must be used
according to manufacturer specifications for any type of flammable
solvents.

13.

Check floors in areas where containers are stored and check for missing
labels.

14.

All drums should be raised up off the floor so they will not sweat or corrode.

LABORATORIES (cont’d)
– Liquids should be stored in unbreakable or
double-contained packaging.
– Store acids in a dedicated acid cabinet.
– Do not store any chemicals under sinks or
near water.
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15.
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Liquids should be stored in unbreakable or double-contained packaging, or
the storage tray should have the capacity to hold the contents if the
containers break or leak.
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16.

Store acids in a dedicated acid cabinet, and store highly toxic materials in a
locked dedicated poison cabinet.
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17.

Do not store any chemicals under sinks or near water.

LABORATORIES (cont’d)
• Flammable liquids in laboratories should
be stored in approved containers and
cabinets.
• Control areas, per the IBC, must be
clearly marked with appropriate signage.
• Information for handling chemicals can be
found on the SDS.
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18.

Flammable liquids in laboratories should be stored in approved containers
and cabinets.

E.

Control areas, per the IBC, must be clearly marked with appropriate signage.

F.

Information for handling chemicals can be found on the SDS.
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LABORATORIES (cont’d)
• Every laboratory should maintain an upto-date chemical inventory.
• Transportation of chemicals in the
laboratory must be done with devices that
can be used as secondary containment.
• Electrical safety in the laboratory must be
maintained to ensure that the Web has a
spark-free environment.
Slide 5-249

G.

Every laboratory should maintain an up-to-date chemical inventory.

H.

Transportation of chemicals in the laboratory must be done with devices that can
be used as secondary containment.

I.

Electrical safety in the laboratory must be maintained to ensure that the Web has a
spark-free environment.

LABORATORIES (cont’d)
• During laboratory operations, gases
stored in cylinders that are flammable,
combustible, explosive, corrosive and
poisonous may be used in experimental
applications.
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During laboratory operations, gases stored in cylinders that are flammable,
combustible, explosive, corrosive and poisonous may be used in experimental
applications.
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XVI.

SUMMARY

SUMMARY
•
•
•
•
•
•
•
•

Flammable and combustible liquids.
Compressed gases.
Flammable gases.
Flammable cryogenic fluids.
LPG.
Cryogenic fluids.
Medical gases.
Corrosives.
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SUMMARY (cont’d)
•
•
•
•
•
•
•
•

Oxidizers.
Highly toxic and toxic materials.
Organic peroxides.
Pyrophorics.
Unstable reactive materials.
Water-reactive materials.
Explosives and fireworks.
Laboratories.
Slide 5-252
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APPENDIX
SAFETY DATA SHEETS
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HAZARDOUS MATERIALS CODE ENFORCEMENT

UNIT 6:
INFORMATION SHARING
TERMINAL OBJECTIVE

The students will be able to:
6.1

Describe the protocol for sharing information about the presence of and risk and mitigation strategies
pertinent to the hazardous materials that are stored and/or utilized in their local community.

ENABLING OBJECTIVES

The students will be able to:
6.1

Explain the rationale for sharing information on hazardous materials among organizations and the
community at large.

6.2

Define the types of information about hazardous materials that should be shared.

6.3

Suggest mediums for information sharing.

6.4

Discuss emerging requirements pertinent to global harmonization that will impact how information is
recorded and shared.

INFORMATION SHARING
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UNIT 6:
INFORMATION SHARING

Slide 6-1

TERMINAL OBJECTIVE
Describe the protocol for sharing information
about the presence of and risk and
mitigation strategies pertinent to the
hazardous materials that are stored and/or
utilized in their local community.

Slide 6-2

ENABLING OBJECTIVES
• Explain the rationale for sharing
information on hazardous materials
among organizations and the community
at large.
• Define the types of information about
hazardous materials that should be
shared.

Slide 6-3
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ENABLING OBJECTIVES (cont’d)
• Suggest mediums for information sharing.
• Discuss emerging requirements pertinent
to global harmonization that will impact
how information is recorded and shared.

Slide 6-4

I.

RATIONALE FOR SHARING INFORMATION

RATIONALE FOR SHARING
INFORMATION
• Many types of occupancies contain a
quantity of materials that are considered
hazardous.
– Small retailers.
– Big box stores.
– Businesses and industries that use specific
types of materials or chemicals.
– Public infrastructure.

Slide 6-5
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A.

Hazardous materials are present in every community.

B.

There are many types of occupancies that typically contain a quantity of materials
that are considered hazardous. Examples include, but are not limited to:
1.

Small retailers, like local hardware stores, lawn and garden specialty shops,
and places that sell limited amounts of spa/pool supplies.

2.

Big box stores with a large and broad variety of inventory.

3.

Businesses and industries that use specific types of materials or chemicals
as part of their production process.

4.

Public infrastructure, such as water and sewage treatment facilities that rely
on chemical additives to create a safe living environment.

INFORMATION SHARING

C.

Members of the emergency services hold positions of public trust.

RATIONALE FOR SHARING
INFORMATION (cont’d)
• Public depends on our industry to help
facilitate a safe living environment.
• Members of our profession will encounter
potential risks on a regular basis.
• Personnel must be cognizant of their moral,
ethical and sometimes legal obligation to
make the presence of hazardous materials
known to their authority having jurisdiction
(AHJ).
Slide 6-6

D.

The public depends on our industry to help facilitate a safe living environment that
promotes community vitality.

E.

As part of this charge, our members are obligated to act with due diligence to help
ensure that potential local risks are either prevented or mitigated if an adverse
incident occurs.

F.

Because the presence of hazardous materials is a reality for every community,
members of our profession will encounter potential risks on a regular basis.

G.

Emergency service personnel must be cognizant of their moral, ethical and
sometimes legal obligation to make the presence of hazardous materials known to
their authority having jurisdiction (AHJ).

H.

As learned earlier in the course, the types and quantity of hazardous materials stored
or utilized at a facility influences how they are regulated.

RATIONALE FOR SHARING
INFORMATION (cont’d)
• Emergency Planning and Community Rightto-Know Act (EPCRA) requires communities
to plan for emergencies involving hazardous
substances.
• EPCRA is supported by both state and local
groups.
– State Emergency Response Commissions
(SERCs).
– Local Emergency Planning Committees
(LEPCs).
Slide 6-7
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I.

Recall from Unit 2 that the Emergency Planning and Community Right-to-Know
Act (EPCRA) requires communities to plan for emergencies involving hazardous
substances.

J.

To accomplish this directive, the EPCRA is supported by both state and local
groups. The groups include:

RATIONALE FOR SHARING
INFORMATION (cont’d)
• SERCs.
– Oversee the implementation of the EPCRA
requirements.
– Establish procedures for receiving and
processing public requests for information
collected under the EPCRA.
– Review local Emergency Response Plans
(ERPs).

Slide 6-8

1.

State Emergency Response Commissions (SERCs). SERCs perform the
following actions:
a.

Oversee the implementation of the EPCRA requirements for each
state.

b.

Establish procedures for receiving and processing public requests
for information collected under the EPCRA.

c.

Review local Emergency Response Plans (ERPs).

RATIONALE FOR SHARING
INFORMATION (cont’d)
– Designate local emergency planning
districts.
– Appoint an LEPC for each district.
– Supervise the activities of the LEPC.

Slide 6-9
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d.

Designate local emergency planning districts.

e.

Appoint a Local Emergency Planning Committee (LEPC) for each
district.

f.

Supervise the activities of the LEPC.

RATIONALE FOR SHARING
INFORMATION (cont’d)
• LEPCs.
– Develop a local ERP and are required to
review it annually.
– Provide information about hazardous
materials and other chemicals to local
citizens.

Slide 6-10

2.

LEPCs perform the following actions at the local, community-based level:
a.

With stakeholder participation, LEPCs develop a local ERP and are
required to review it annually.

b.

They provide information about hazardous materials and other
chemicals to local citizens.

RATIONALE FOR SHARING
INFORMATION (cont’d)
– Membership must be comprised of:
-- Elected, state and local officials.
-- Police, fire, civil defense and public health
professionals.
-- Environmental, transportation and hospital
officials.
-- Representatives from facilities that store or use
hazardous materials.
-- Members of community groups and the media.

Slide 6-11

3.

LEPC membership must be comprised of:
a.

Elected, state and local officials.
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K.

b.

Police, fire, civil defense and public health professionals.

c.

Environmental, transportation and hospital officials.

d.

Representatives from facilities that store or use hazardous materials.

e.

Members of community groups and the media.

The goal of the EPCRA is to help increase the public’s knowledge about hazardous
materials that are present at local facilities, identify the materials’ uses, and
understand their potential risks to the community.
The act also requires facilities to report any releases of hazardous substances into
the environment.

RATIONALE FOR SHARING
INFORMATION (cont’d)
• EPCRA can be a powerful tool that
encourages facilities to work with local
and state officials to create a safer
community.

Slide 6-12

L.

When applied as intended, the EPCRA can be a powerful tool that encourages
facilities to work with local and state officials to create a safer community.

How could the EPCRA be used in your
community as a tool to encourage
communication and collaboration between
applicable facilities and your agency?

Slide 6-13
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RATIONALE FOR SHARING
INFORMATION (cont’d)
• EPCRA can mandate facilities to take
specific actions.
• Public education can be a powerful tool
that enlightens people as to why they
need to comply with a mandate.

Slide 6-14

M.

The EPCRA can mandate facilities to take specific actions; however, when used
appropriately, public education can be a powerful tool that enlightens people as to
why they need to comply with a mandate.

RATIONALE FOR SHARING
INFORMATION (cont’d)
• Many fire prevention bureaus have
embraced the culture of “educate first,
enforce second.”
• This strategy proposes that our industry
teach its constituents why and how they
can comply voluntarily.

Slide 6-15

N.

Many fire prevention bureaus have embraced the culture of “educate first, enforce
second.”

O.

This strategy proposes that our industry teach its constituents why and how they
can comply voluntarily with federal, state and local public policies in a manner that
creates the least amount of financial burden to the corporation.

P.

Obtaining voluntary compliance to a mandated policy provides strong evidence that
a corporation is willing to work collaboratively toward the goal of a safer
community and environment.

Q.

However, if voluntary compliance is purposely refuted, or rules are blatantly
violated, then enforcement of public policy becomes an alternative (and sometimes
necessary) method of intervention.
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II.

It should be noted when dealing with hazardous materials that the AHJ may be a
federal regulatory agency, such as the Occupational Safety and Health
Administration (OSHA).

TYPES OF INFORMATION TO SHARE

TYPES OF INFORMATION TO
SHARE
• Hazardous Materials Management Plan
(HMMP).
• Tier 1 and 2 forms.
• Risk Management Plans (RMPs).
• Staff training records.
• ERPs.
• Material Safety Data Sheets (MSDS).

Slide 6-16

A.

Unit 2 provided a summary of the types of information on hazardous materials that
a facility owner/manager is required to document, maintain and share with the
AHJ/local community.

B.

Documents that a facility may be required to produce:
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1.

Hazardous Materials Management Plan (HMMP).

2.

Tier 1 and 2 forms.

3.

Risk Management Plans (RMPs).

4.

Staff training records.

5.

ERPs.

6.

Material Safety Data Sheets (MSDS).

7.

Others.

INFORMATION SHARING

TYPES OF INFORMATION TO
SHARE (cont’d)
• Remember, the requirements are based
upon the type and quantity of materials
present or proposed for use.

Slide 6-17

C.

Remember, the requirements are based upon the type and quantity of materials
present or proposed for use.

TYPES OF INFORMATION TO
SHARE (cont’d)
• These documents, often used in tandem,
can provide valuable information about the
presence, type, amount and proposed use.
• EPCRA has four major provisions for
facilities:
–
–
–
–

Emergency planning requirements.
Emergency release notification.
Hazardous chemical storage reporting.
Toxic chemical release inventory.
Slide 6-18

D.

These documents, often utilized in tandem, can provide valuable information about
the presence, type, amount and proposed use of a hazardous material in the local
community.

E.

Recall that the EPCRA has four major provisions for facilities that meet specific
criteria regarding the storage and use of hazardous materials.
These provisions include:
1.

Emergency planning requirements.
The facility must have a hazardous materials emergency action plan and
provide training to employees on how to prevent and mitigate incidents.

2.

Emergency release notification.

SM 6-11

INFORMATION SHARING

A plan must be in place to notify authorities and the community in the event
of a hazardous materials release.
3.

Hazardous chemical storage reporting.
The facility must maintain current documentation of the hazardous
materials inventory it has (or proposes to have) on its premises.

4.

Toxic chemical release inventory.
The facility must document and make public all hazardous materials
releases that have taken place.

F.

Current regulation on hazardous materials provides a multitude of formats to collect
information on what is present in the local community.

G.

The information to be shared with the community is sometimes mandated by law;
in other cases (where smaller quantities or less hazardous materials are the focus),
sharing may be voluntary.

H.

The salient point to remember is that as the level of risk rises, so does the amount
of information that needs to be shared.

TYPES OF INFORMATION TO
SHARE (cont’d)
• How can the local AHJ help facilitate
cooperative relationships between facility
managers, local authorities and the
community at large?

Slide 6-19

I.

Again, the point needs to be emphasized about building relationships between the
management of facilities that store or use hazardous materials, the AHJ, and the
community.

J.

AHJ.
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TYPES OF INFORMATION TO
SHARE (cont’d)
• Building relationships between groups of
people requires time and effort.
– Do your internal homework first.
– Perform the external homework required in
advance of visiting a facility.
– Learn more about the hazardous materials
that are present and utilized.
– AHJ should attempt to educate first and
utilize enforcement second.
Slide 6-20

1.

Building relationships between groups of people requires time and effort.

2.

Suggestions for the AHJ on how to build relationships with facility
management (and the community) include:
a.

Do your internal homework first.
Establish a culture whereby the following people/groups work
together (and communicate regularly) about the presence of
hazardous materials in the community:
-

Inspectors.

-

Code enforcement specialists.

-

Law enforcement.

-

Building department officials.

-

Plan reviewers.

-

Fire marshals.

-

Company Officers (COs).

-

Command Staff.

-

Public education and information officers.

-

Line staff.
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b.

Next, perform the external homework required in advance of
visiting a facility that stores or utilizes hazardous materials.
-

Take time to learn about the mission of the facility that is
storing or using hazardous materials.

-

As part of the inspection process, allow facility management
to provide a tour of the location, including how the
hazardous materials are stored or utilized.

c.

As time allows, attempt to learn more about the hazardous materials
that are present and utilized in your community.

d.

When applying public policy such as the EPCRA, the AHJ
(regardless of who it is) should attempt to educate the decisionmakers first and utilize enforcement of public policy second.

TYPES OF INFORMATION TO
SHARE (cont’d)
– Arrange for first responders to be provided a
tour of the facility.
– Help facilitate collaborative relationships
between facility management, employees,
the AHJ and the local community.
– Most importantly, get people talking and
working together toward common goals.

Slide 6-21
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e.

Arrange for first responders to be provided a tour of the facility by
its management and employees who work with hazardous materials.

f.

Help facilitate collaborative relationships between facility
management, employees, the AHJ and the local community.

g.

Most importantly, get people talking and working together toward
common goals.

INFORMATION SHARING

III.

SHARING INFORMATION

SHARING INFORMATION
• Too often, organizations collect valuable
information but fail to share it with those
who could benefit most.
• Identify the stakeholders that are either
required by law to have the information or
have a professional/personal reason to
receive it.
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A.

Too often, organizations collect valuable information about the presence of and
potential risks associated with hazardous materials in the local community but fail
to share it with those who could benefit most.

B.

An important first step in sharing information is identifying the stakeholders that
are either required by law to have the information or have a professional/personal
reason to receive it.

Which stakeholders should collaborate and
become informed about the presence of and
potential risks and emergency planning
associated with hazardous materials in the
local community?
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C.

Stakeholders.
1.

There can be a vast number of stakeholders that should be working together
so a community-based approach to hazardous materials risk prevention and
mitigation is facilitated.
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SHARING INFORMATION (cont’d)
• Stakeholders may include, but are not
limited to:
– SERCs.
– LEPCs.
– Fire, Emergency Medical Services (EMS), law
enforcement and other applicable emergency
service groups.
– Local emergency management officials.
– Building and code officials.

Slide 6-24

2.

Stakeholders may include, but are not limited to:
a.

SERCs.

b.

LEPCs.

c.

Fire, Emergency Medical Services (EMS), law enforcement and
other applicable emergency service groups.

d.

Local emergency management officials.

e.

Building and code officials.

SHARING INFORMATION (cont’d)
– Local government officials.
– Public health officials.
– Leadership from facilities that store or use
hazardous materials.
– Community and civic groups.
– Neighborhood and property owner
associations.
– School officials.

Slide 6-25
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f.

Local government officials.

g.

Public health officials.

h.

Leadership from facilities that store or use hazardous materials.

INFORMATION SHARING

i.

Community and civic groups.

j.

Neighborhood and property owner associations.

k.

School officials.

SHARING INFORMATION (cont’d)
• LEPC is a good starting point to identify
stakeholders.
• Once groups have agreed to work
collaboratively to share information, the
next logical step is to create mediums for
effective communication.
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3.

The LEPC is a good starting point to identify stakeholders because of the
breadth of representation that it encompasses.

4.

Once pertinent agencies, corporations and groups have agreed to work
collaboratively to share information, the next logical step is to create
mediums for effective communication.

5.

Rapidly expanding communication mediums continue to create ways to
share information.

What are some mediums that you would
suggest as a means to maintain open lines
of communication among stakeholders?

Slide 6-27
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SHARING INFORMATION (cont’d)
• The most effective communication
strategies are those that encompass
multiple mediums.
– Regularly scheduled meetings such as those
conducted by an LEPC.
– Face-to-face communication.
– Community-based meetings.
– Internet-based mediums.
– Social media.

Slide 6-28

D.
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The most effective communication strategies are those that encompass multiple
mediums. These include, but are not limited to:
1.

Regularly scheduled meetings, such as those conducted by an LEPC.

2.

Face-to-face communication.

3.

Community-based meetings.

4.

Internet-based mediums.

5.

Social media.

INFORMATION SHARING

ACTIVITY 6.1
Sharing Information at the Local Level
Purpose
To describe the protocol for sharing information about the presence of and risk and mitigation
strategies pertinent to the hazardous materials that are stored and/or utilized in your local
community.
Directions
1.

Using the space provided on the SAW, respond individually to the following directives:
a.

Describe the protocol for sharing information about the presence of and risk and
mitigation strategies pertinent to the hazardous materials that are stored and/or
utilized in your local community.

b.

If a protocol does not exist, suggest stakeholders that should be engaged to help
develop one.

There are 10 minutes allotted for this task.
2.

Next, working in your table groups, compare and contrast your responses with peers.
There are 10 minutes allotted for this task.
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IV.

GLOBALLY HARMONIZED SYSTEM

GLOBALLY HARMONIZED
SYSTEM
• In 1991, United Nations (U.N.) mandated
creation of a Globally Harmonized System
(GHS) of Classification and Labeling of
Chemicals.
– Intended to help encourage and enhance
commercial chemical trade.
– Standardized approach to hazard
classification, labels and safety data.
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A.

In 1991, the United Nations (U.N.) mandated the creation of a Globally
Harmonized System (GHS) of Classification and Labeling of Chemicals.
1.

The mandate was intended to help encourage and enhance commercial
chemical trade.

2.

It called for the creation of a standardized approach to hazard classification,
labels and safety data.

GLOBALLY HARMONIZED
SYSTEM (cont’d)
– Specifically applies to the physical and
health hazard identification systems.
– Envisioned that this would improve the
quality and consistency of chemical
information that could be shared at the global
level.
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3.

The mandate specifically applies to the physical and health hazard
identification systems for hazardous materials.

4.

U.N. officials envisioned that standardization would improve the quality
and consistency of chemical information that could be shared at the global
level by:
a.

Defining the health, physical and environmental hazards of
chemicals.
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b.

Creating classification processes that use available data on
chemicals for comparison with the defined hazard criteria.

c.

Communicating hazard information and protective measures on
labels and Safety Data Sheets (SDS).

What could be some benefits of having a
globally standardized system of classifying
hazards, labels and safety data?
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GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Rationale for GHS is logical; many
countries are struggling with the technical
requirements.
• Differences exist internationally and also
within nations.
• Occupational Safety and Health
Administration (OSHA) is the AHJ for
applying the GHS policy in the United
States.
Slide 6-33

B.

While the rationale for GHS is logical, many countries are struggling with the
technical requirements associated with classifying hazards.

C.

Differences exist internationally and within nations. For instance, in the United
States, the following agencies have different systems and definitions:
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1.

Consumer Product Safety Commission (CPSC).

2.

Department of Transportation (DOT).

3.

Environmental Protection Agency (EPA).

INFORMATION SHARING

4.
D.

OSHA.

OSHA is the AHJ for applying the GHS policy in the U.S.
1.

The mandate is identified as OSHA Hazardous Communication Standard
(29 CFR 1910.1200).

2.

The standard is also known as HazCom 2012.

GLOBALLY HARMONIZED
SYSTEM (cont’d)
• OSHA has required employers to train
workers on the changes of labels and
Safety Data Sheets (SDS) by 2014.
• OSHA has posted information about how
to comply with GHS on its website.
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E.

As part of an ongoing process to adopt the standard, OSHA has required that (by
2014) employers must train workers exposed to hazardous materials on the changes
that will soon apply to labels and SDS.

F.

Some of the questions that safety professionals responsible for storing or using
hazardous materials are asking include:
1.

Do manufacturers have to send me new SDS, or am I required to get them
myself?

2.

What if my chemical supplier does not know about HazCom 2012 (or GHS
in general) and the mandated changes for SDS?

3.

What exactly do I have to put on my workplace labels?

G.

OSHA has posted information about how to comply with GHS on its website, in
the “Federal Register,” and in an ongoing series of public briefs.

H.

Even with this information available, finding answers to critical questions can be
overwhelming to busy facility managers and inspectors alike.
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What are some of the challenges that you
and your constituents may face when
attempting to comply with the GHS/OSHA
mandate?
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How could your agency help local
constituents who store or use hazardous
materials comply with the OHSA standard?

Slide 6-36

What are the potential benefits to your
agency if you choose to help local
constituents understand and comply with the
OSHA standard?
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GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Suggestions to share with constituents on
how to comply with the OSHA mandate:
–
–
–
–
–

Comply with the HazCom 2012 basics.
Address changes to labels and SDS.
Be prepared for challenges.
Don’t forget about workplace labels.
Don’t be a hero.
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I.

The following are suggestions to share with constituents on how to comply with
the OSHA mandate:

GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Comply with the HazCom 2012 basics.
–
–
–
–
–

Written, site-specific HazCom 2012.
Keep up-to-date lists of hazardous materials.
Maintain SDS.
Ensure proper use of labels.
Train employees.
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1.

Comply with the HazCom 2012 basics.
a.

Have a written, site-specific hazard communication program.

b.

Keep an up-to-date list of hazardous materials that are present at the
facility.

c.

Maintain SDS for all hazardous materials and provide Right-toKnow access to employees.

d.

Ensure proper use of labels and warning signs in the workplace.

e.

Train employees on HazCom 2012 and specific workplace
hazardous materials.
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-

f.

Note: If a workplace is not in compliance with the above,
begin by working with constituents to accomplish the tasks
listed.

Facilities must have a current hazardous materials inventory and
ensure that there is an SDS for every hazardous substance in the
workplace.

GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Address changes to labels and SDS.
– Educate the why and how of HazCom 2012.
– Constituents must reclassify using GHS
criteria in HazCom 2012.
– Encourage training by facility operators.
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2.

Explain changes to labels and SDS.
a.

Promote understanding of why and how HazCom 2012 is
standardizing SDS and labels on shipped containers.

b.

Educate constituents that by June 2015, hazardous materials
manufacturers and distributors must reclassify their materials using
GHS criteria as directed by HazCom 2012.
-

c.
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SDS and labels must comply with the applicable formats.

Encourage facility operators to proceed to conduct training in a
timely manner, as changes to labels may occur at any time prior to
a June 2015 deadline.
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GLOBALLY HARMONIZED
SYSTEM (cont’d)
– Label information has six elements:
-------

Product identifier.
Supplier information.
Pictograms.
Signal word (“Danger” or “Warning”).
Hazard statement.
Precautionary statement.
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d.

Communicate to constituents that the label information prescribed
by OSHA under HazCom 2012 has six standardized elements:
-

Product identifier — this is the same product identifier as
found on SDS.

-

Supplier information — should include the name, address,
phone and other contact information of responsible party.

-

Pictogram(s) — this is a black hazard symbol on a white
background that includes a red diamond border.

-

Signal word — must use either the word “Danger” or
“Warning,” depending upon hazards.

-

Hazard statement(s) — declarative statement regarding
nature or degree of hazard.

-

Precautionary statement(s) — descriptions of appropriate
prevention, storage, response and spill measures.
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GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Be prepared for challenges.
– HazCom 2012 went into effect May 25, 2012.
Employers should update all SDS libraries by
June 1, 2015.
– Both new and old formats of MSDS are in
compliance until then.
– Chemical manufacturers and distributors are
responsible for sending updated documents
to end users.
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3.

Be prepared for challenges.
a.

HazCom 2012 went into effect on May 25, 2012.

b.

Between now and June 1, 2015, employers should expect that almost
their entire SDS library will be updated.

c.

This is causing some safety professionals to ask whether they have
to keep two sets of MSDS books until all of the updates are made.
The answer is no.

d.

During the transition, OSHA says employers can be in compliance
with the old standard, the new standard, or a combination of the two.

e.

-

For example, employers will likely find that their MSDS
library contains SDS in both the new format as well as the
myriad formats that were allowed under HazCom 1994.

-

Still, even though two sets of books are not required,
employers will need to pay special attention to MSDS as
they enter the workplace to see exactly what updates, if any,
have been made.

-

They should especially be on the lookout for chemicals that
have newly identified hazards listed on the SDS.

Other MSDS questions that many employers have are about the
timing of the updates and who has to do what.
-
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Some employers may worry that they must ask the chemical
manufacturers for the updated documents or even update the
manufacturer SDS themselves. This is not the case (unless
they happen to be the originator of the chemical).
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f.

Chemical manufacturers and distributors are responsible for sending
the updated documents to the end users of their chemicals with the
first shipment or the next shipment after a change has been made.
-

This means employers can realistically update their libraries
only as quickly as manufacturers and distributors update
their own SDS.

-

Manufacturers are not required to proactively send updated
SDS to past customers independent of a new shipment.

GLOBALLY HARMONIZED
SYSTEM (cont’d)
– After June 1, 2015, the employer is expected
to secure updated documents from the
supplier.
– Transition is causing issues.
– Talk to suppliers to make sure they are up to
speed with OSHA’s changes.
– Use a good electronic MSDS management
system.
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g.

If an employer receives a chemical shipment after the June 1, 2015,
deadline, OSHA does expect the employer to make a good-faith
effort to secure an updated document from the supplier.

h.

Exacerbating the SDS issue is the fact that many manufactures seem
to be making the move to GHS SDS in stages.
-

i.

For instance, it is not uncommon now to find 16-section SDS
with GHS-required elements in the wrong places or SDS
with more or less than 16 sections that also contain GHS
pictograms and other HazCom 2012 information.

Given these challenges, how will employers know if the SDS they
receive are HazCom 2012 compliant?
-

The best way is for employers to talk with their suppliers and
make sure they are up to speed on OSHA’s changes (too
many chemical manufacturers and distributors are not) and
to train their employees well on HazCom 2012.
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j.

A good electronic MSDS management system also can help to
identify SDS that include GHS elements.
-

If you are still managing MSDS using paper-based filing
systems, this may be a good time to start evaluating an
electronic solution.

GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Don’t forget about workplace labels.
– OSHA required effective HazCom 2012 in
the workplace, not specific labeling.
– Employers can continue to use current
workplace labeling systems if they are
effective.
– Employees need to be trained on the GHSformatted shipping label, regardless of the
workplace labels used.
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4.

Don’t forget about workplace labels.
a.
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Questions about workplace labels tend to outpace other HazCom
2012 questions by a large margin.
-

Common questions are, “Can we still use National Fire
Protection Association (NFPA) and Hazardous Materials
Inventory Statement (HMIS) labels?”

-

“Do we have to use pictograms, and, if so, must they have
red borders as on the shipped label?”

b.

Under HazCom 2012, workplace labels are still performancebased — meaning OSHA doesn’t tell employers exactly what has to
go on secondary container labels; it judges workplace label
compliance by how well it does its job of effectively communicating
hazards.

c.

OSHA says explicitly in the final rule on HazCom 2012, and
elsewhere, that employers can continue to use their current
workplace labeling systems, so long as they effectively
communicate to employees the hazards of the chemicals to which
the workers are exposed.

INFORMATION SHARING

d.

A recent OSHA brief, “Hazard Communication Standard: Labels
and Pictograms,” says employers can “either provide all of the
required information that is on the label from the chemical
manufacturer or, the product identifier and words, pictures, symbols
or a combination thereof, which in combination with other
information immediately available to employees, provide specific
information regarding the hazards of the chemicals.”

e.

The standard goes on to say that if employers have their own inplant system or use HMIS or NFPA systems, they can continue to
do so, so long as the system, in conjunction with other information
available to employees, provides workers with all of the health and
physical hazards of the chemical. If employers choose to employ
GHS elements, like pictograms, on the workplace label, then the
pictogram borders may have a black border rather than red, as
required on the shipped label.

f.

Keep in mind, under HazCom 2012, employees going forward will
need to be trained on the GHS-formatted shipping label. Any
deviation from that style on the workplace label will also need to be
addressed via training.

g.

For instance, employers using the NFPA system for workplace
labels will need to ensure that employees are trained on both
HazCom 2012 labels and the NFPA system.

GLOBALLY HARMONIZED
SYSTEM (cont’d)
• Don’t be a hero.
– There is help with the transition to HazCom
2012.
------

Online information.
Webinars.
GHS checklist.
FAQs.
GHS conversations.
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5.

Don’t be a hero.
a.

There is no reason for safety professionals to go through the
transition to HazCom 2012 alone.
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-

V.

There is a wealth of information online, including free GHS
webinars, a GHS checklist, and many GHS-related
conversations and FAQs.

b.

Additionally, the acceleration of mobile, cloud-based environmental
health and safety solutions has made MSDS and chemical
management, as well as online training solutions, affordable to even
small and midsize employers.

c.

The best-of-breed solutions can help with the influx of SDS, create
GHS-formatted workplace labels with the click of a button, and give
safety professionals a fast track on regulatory reporting.

d.

HazCom 2012 is here. By following the simple tips listed above —
and getting the necessary help — safety professionals should be able
to keep their employees safe and employers on the right side of
compliance throughout the GHS transition.

SUMMARY

SUMMARY
• Hazardous materials are present in every
community.
• Personnel have a moral, ethical and
sometimes legal obligation to make the
presence of hazardous materials known
to their AHJ.
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SUMMARY (cont’d)
• Types and quantity of hazardous
materials stored or utilized at a facility
influences how they are regulated.
• EPCRA requires communities to plan for
emergencies involving hazardous
substances.
• EPCRA is supported by both state and
local groups.
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SUMMARY (cont’d)
• Multiple types of information on hazardous
materials that a facility owner/manager is
required to document, maintain and share
with the AHJ/local community.
• First step in sharing information is
identifying the stakeholders.
• GHS is a U.N. mandate, enforced by
OSHA, that has created a standardized
approach.
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VI.

FINAL GROUP PROJECT

VII.

FINAL EXAM
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APPENDIX
FIVE TIPS FOR MANAGING THE MESSY
TRANSITION TO GLOBALLY HARMONIZED
SYSTEM
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GLOSSARY
Blast area

The area including the blast site and the immediate adjacent
area within the influence of flying rock, missiles and
concussion.

Blast site

The area in which explosive materials are being or have been
loaded, including all holes loaded or to be loaded for the same
blast, and a distance of 50 feet (15,240 millimeter) in all
directions.

Blaster

A person qualified in accordance with the code to be in charge
of and responsible for the loading and firing of a blast.

Blasting agent

A material or mixture consisting of fuel and oxidizer intended
for blasting, provided that the finished product, as mixed for use
or shipment, cannot be detonated by means of a No. 8 test
detonator when unconfined. Blasting agents are labeled and
placarded as Class 1.5 material by the Department of
Transportation.

Closed system use

Use of a solid or liquid material in a closed vessel or system
that remains closed during normal operations, where vapors
emitted by the product are not liberated outside of the system
and the product is not exposed to the atmosphere.

Concentration

Amount of a component in a volume.

Containment

The actions taken to keep a material in its container (e.g., stop a
release of the material or reduce the amount being released).

Containment system

Gas-tight recovery system that can be placed over the top of a
leak to stop or control the escape of gas from the leaking
cylinder.

Containment vessel

Gas-tight recovery vessel that can encapsulate a leaking
container.

Control area

Space in a building where certain quantities of hazardous
materials are stored, used or handled. The aggregate amount is
used in determining amount in storage.

Dose

An amount of a substance taken at one time.

Excessive flow valve

A valve designed to positively shut off the flow of gas in the
event that its predetermined flow is exceeded.
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Flash point

The minimum temperature in degrees Fahrenheit at which a
liquid will give off sufficient vapors to form an ignitable
mixture with air.

H-1

Detonable pyrophoric materials, detonable organic peroxides,
explosives, Class 4 oxidizers, and unstable materials Class 3
and 4.

H-2

Flammable and combustible liquids in open systems, flammable
cryogenic fluids, flammable gases, Class 1 organic peroxides,
Class 3 oxidizers, and others.

H-3

Flammable and combustible liquids in closed containers,
consumer fireworks, oxidizing cryogenic fluids, Class II and III
organic peroxides, Class 2 oxidizers, oxidizing gases, and
others.

H-4

Materials that present a health hazard, such as corrosives and
highly toxic substances.

H-5

Semiconductor fabrication facilities and similar research
operations in which hazardous production materials are used.

Hazard

Potential threat.

HazCom 2012

Reference to the OSHA Hazardous Communication Standard
(29 CFR 1910.1200).

Inhabited building
distance

The minimum separation distance between an operating
building or magazine containing explosive materials and
inhabited building or site boundary.

Intermagazine distance

The minimum separation distance between magazines.

Intraline distance or
intraplant distance

The distance to be maintained between any two operating
buildings on an explosive manufacturing site when at least one
contains or is designed to contain explosives, or the distance
between a magazine and an inhabited building or site boundary.

LC50

Lethal concentration 50 percent of solution.

LD50

Lethal dose 50 percent of solution.

Level 1 aerosol products

Those with a total chemical heat of combustion that is less than
or equal to 8,600 British thermal units per pound (Btu/lb) (20
kilojoules per gallon (kJ/g)).
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Level 2 aerosol products

Those with a total chemical heat of combustion that is greater
than 8,600 Btu/lb (20 kJ/g) but less than or equal to 13,000
Btu/lb (30 kJ/g).

Level 3 aerosol products

Those with a total chemical heat of combustion that is greater
than 13,000 Btu/lb (30 kJ/g).

Minimum separation
distance

The minimum separation distance between adjacent buildings
occupied in conjunction with the manufacture, transportation,
storage or use of explosive materials where one of the buildings
contains explosive materials and the other building does not.

Neutralizing

To add an acid to a basic solution or a base to an acidic solution
until the resulting solution is chemically neutral (pH = 7).

NFPA 400

Hazardous Materials Code, 2013 Edition.

Open system use

The use of a solid or liquid in a system that is continuously
open to the atmosphere during normal operations, so the
product is exposed to the atmosphere.

Quantity-distance

The quantity of the explosive material and separation distance
relationships providing protection.

Reduced flow valve

Restrictive flow orifice valve that is inserted into a compressed
gas cylinder to reduce the maximum flow from the valve under
full load condition.

Risk

Probability of hazard occurrence.

Segregation

Storage located in the same room or inside area that is
physically separated by distance from incompatible materials.

Spill control

Procedures and practices implemented to prevent and control
spills in a manner that minimizes or prevents the discharge of
spilled material.

Vulnerability

Exposure and susceptibility to losses.
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ACRONYMS
ACC

American Chemistry Council

AFFF

Aqueous Film Forming Foam

AHJ

authority having jurisdiction

API

American Petroleum Institute

ASME

American Society of Chemical Engineers

AST

aboveground storage tank

ASTM

American Society for Testing and Materials

ATF

Bureau of Alcohol, Tobacco, Firearms and Explosives

CAA

Clean Air Act of 1990

CAMEO

Computer-Aided Management of Emergency Operations

CAS

Chemical Abstracts Service

CERCLA

Comprehensive Environmental Response, Compensation and
Liability Act of 1980

CFR

Code of Federal Regulations

CGA

Compressed Gas Association

CO

Company Officer

CPSC

Consumer Product Safety Commission

CWA

Clean Water Act of 1970

D

minimum separation distance

DHS

Department of Homeland Security

DOL

Department of Labor

DOT

Department of Transportation

EHS

extremely hazardous substance
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EMS

Emergency Medical Services

EPA

Environmental Protection Agency

EPCRA

Emergency Planning and Community Right-to-Know Act of 1986
(42 U.S.C. § 11011-11050)

ERP

Emergency Response Plan

FAQ

frequently asked question

GHS

Globally Harmonized System

H

high hazard

HAZCOM

hazard communication

HAZWOPER

Hazardous Waste Operations and Emergency Response

HCS

Hazard Communication Standard

HMEP

Hazardous Materials Emergency Preparedness

HMIS

Hazardous Materials Inventory Statement

HMMP

Hazardous Materials Management Plan

HMTA

Hazardous Material Transportation Act of 1975

HMTUSA

Hazardous Materials Transportation Uniform Safety Act of 1990

HPM

hazardous production material

IBC

International Building Code

IBD

inhabited building distance

ICC

International Code Council

IDLH

Immediately Dangerous to Life and Health

IFC

International Fire Code

IG

Instructor Guide

ILD

intraline distance
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IMD

intermagazine distance

IME

Institute of Makers of Explosives

IPD

intraplant distance

KOH

potassium hydroxide

kPa

kilopascal

LEL

lower explosive limit

LEPC

Local Emergency Planning Committee

LFL

lower flammable limit

LP

liquefied petroleum

LPG

liquefied petroleum gas

LRC

Learning Resource Center

MAQ

maximum allowable quantity

MESG

maximum experimental safe gap

MIC

minimum igniting current

MSDS

Material Safety Data Sheets

MSST

Maximum Safe Storage Temperature

NaOH

sodium hydroxide

NETC

National Emergency Training Center

NFA

National Fire Academy

NFDC

National Fire Data Center

NFP

National Fire Programs

NFPA

National Fire Protection Association

NTG

Note-taking Guide
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NTP

normal temperature and pressure

OSHA

Occupational Safety and Health Administration

PEL

permissible exposure limit

PPE

personal protective equipment

ppm

parts per million

psi

pounds per square inch

psia

pounds per square inch absolute

psig

pounds per square inch gauge

PSM

Process Safety Management

PSMP

Process Safety Management Program

PTR

public traffic route

Q-D

quantity-distance

RCRA

Resource Conservation and Recovery Act of 1976

RMP

Risk Management Plan

RQ

reportable quantity

SADT

Self-Acceleration Decomposition Temperature

SARA

Superfund Amendments and Reauthorization Act of 1986

SDS

Safety Data Sheet(s)

SERC

State Emergency Response Commission

SIC

Standard Industrial Classification

SM

Student Manual

SPCC

Spill Prevention Control and Countermeasure

SPI

Society of the Plastics Industry
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STP

standard temperature and pressure

TLV-TWA

threshold limit value-time weighted average

TPQ

threshold planning quantity

TQ

threshold quantity

U.N.

United Nations

UEL

upper explosive limit

UFL

upper flammable limit

UL

Underwriters Laboratories

USFA

U.S. Fire Administration

UST

underground storage tank
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