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U.S. DEPARTMENT OF HOMELAND SECURITY 
 

U.S. FIRE ADMINISTRATION 
 

NATIONAL FIRE ACADEMY 
 
 

FOREWORD 
 
The U.S. Fire Administration (USFA), an important component of the Department of Homeland Security (DHS), 
serves the leadership of this nation as the DHS’s fire protection and emergency response expert. The USFA is 
located at the National Emergency Training Center (NETC) in Emmitsburg, Maryland, and includes the National 
Fire Academy (NFA), National Fire Data Center (NFDC), and the National Fire Programs (NFP). The USFA also 
provides oversight and management of the Noble Training Center in Anniston, Alabama. The mission of the USFA 
is to save lives and reduce economic losses due to fire and related emergencies through training, research, data 
collection and analysis, public education, and coordination with other federal agencies and fire protection and 
emergency service personnel. 
 
The USFA’s NFA offers a diverse course delivery system, combining resident courses, off-campus deliveries in 
cooperation with state training organizations, weekend instruction, and online courses. The USFA maintains a 
blended learning approach to its course selections and course development. Resident courses are delivered at both 
the Emmitsburg campus and the Noble facility. Off-campus courses are delivered in cooperation with state and local 
fire training organizations to ensure this nation’s firefighters are prepared for the hazards they face. 
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Introduction

Unit 1:
Introduction

Hazardous Materials 
Code Enforcement

Slide 1-1  
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Introduction
Welcome to the National 
Emergency Training Center
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Introduction

Administrative Matters

• Fire exits.
• Correct and sign 

class roster.
• Vehicle parking.
• Class hours.
• Restrooms.
• Tobacco use.
• Breaks.

• Telephones.
• Mail.
• Computers. 
• Superintendent’s 

luncheon.
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Introduction

Classroom Etiquette

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

Instructor Introductions
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Introduction

Activity 1.1
Introductions
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Activity 1.1 
 

Introductions 
 
Purpose 
 
To introduce yourselves to each other at your tables and to the class as a whole. 
 
 
Directions 
 
1. 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. 
 

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

a. Why are you here? 
 
b. What do you expect from this course? 
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NOTE-TAKING GUIDE (cont’d) 
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Introduction
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 1-7  
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Introduction

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.

Slide 1-8  
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Introduction

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 1-9  
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Introduction

Course Materials

• Student Manual (SM).
– Objectives.
– Note-taking Guide (NTG). 
– Activities.
– Text.

• Handouts.

Slide 1-10  
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Introduction

Course Topics

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

and Control Areas.
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Introduction
Course Topics (cont’d)

• Unit 5: Application of the Code and 
Control Methods.

• Unit 6: Information Sharing.

Slide 1-12  
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Introduction

Course Requirements

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

Slide 1-13  
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Introduction

Scoring

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

− 90 to 100 percent — A.
− 80 to 89 percent — B.
− 70 to 79 percent — C.
− 60 to 69 percent — D.

Slide 1-14  
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Introduction

Learning Resource Center Tour
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UNIT 2: 
HAZARDOUS MATERIALS 

REGULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TERMINAL OBJECTIVE 
 
The students will be able to identify the need for hazardous materials regulations. 
 
 

ENABLING OBJECTIVES 
 
The students will: 
 
1. Explain the history of regulations and need for change. 
 
2. Describe current regulations. 
 
3. Access existing information needed for compliance with regulations.  
 
4. Determine what is needed in a Hazardous Materials Management Plan (HMMP). 
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Hazardous Materials Regulations

Slide 2-1

Unit 2: 
Hazardous Materials 

Regulations
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Hazardous Materials Regulations

Terminal Objective 

The students will be able to identify the need 
for hazardous materials regulations.

Slide 2-2  
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Hazardous Materials Regulations

Enabling Objectives 

The students will:
• 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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Hazardous Materials Regulations
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Activity 2.1
The Need for 
Enforcement
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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 Student Manual (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? 
 

  
 

  
 

  
 

  



HAZARDOUS MATERIALS REGULATIONS 

SM 2-8 

d. Could code enforcement have changed the outcome? How? 
 

  
 

  
 

  
 
4. Each group will report on a single question. 
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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 in-
rack 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 12-
inch 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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NOTE-TAKING GUIDE (cont’d) 
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Hazardous Materials Regulations

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  
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Hazardous Materials Regulations

• 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

History of Regulatory Change 
(cont’d)
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Hazardous Materials Regulations

• 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

History of Regulatory Change 
(cont’d)
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Hazardous Materials Regulations

• 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

History of Regulatory Change 
(cont’d)
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Hazardous Materials Regulations

• 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

History of Regulatory Change 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 2-10   

Hazardous Materials Regulations

• Clean Air Act (CAA) of 1990 (amendment to 
original).
– Risk Management Plans (RMPs).
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History of Regulatory Change 
(cont’d)
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Hazardous Materials Regulations

• Love Canal, mid-1970s.
• Bhopal, India, 1984.
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Incidents That Caused Change
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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.
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Hazardous Materials Regulations

• 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).
Slide 2-13

Code of Federal Regulations 
(cont’d)
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Slide 2-14   
Hazardous Materials Regulations

• Title 42 — Public Health.
• Title 44 — Emergency Management.
• Title 46 — Shipping.
• Title 49 — Department of Transportation 

(DOT).

Slide 2-14

Code of Federal Regulations 
(cont’d)
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Hazardous Materials Regulations

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.

Slide 2-15

Environmental Protection 
Agency
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Hazardous Materials Regulations

40 CFR 68 — RMP.
• Analysis of off-site consequence scenario. 
• Develops prevention and emergency 

response program.
• Identifies overall management for 

implementation.

Slide 2-16

Environmental Protection 
Agency (cont’d)
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Slide 2-17   
Hazardous Materials Regulations

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 

on-site.
Slide 2-17

Environmental Protection 
Agency (cont’d)
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Hazardous Materials Regulations

40 CFR 355 — Emergency Planning and 
Notification.
• Places SARA Title 3 facility planning 

requirements in the form of regulations.
• Stems from EPCRA.

Slide 2-18

Environmental Protection 
Agency (cont’d)
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Hazardous Materials Regulations

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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Environmental Protection 
Agency (cont’d)
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Slide 2-20   
Hazardous Materials Regulations

OSHA 29 CFR 1910.120 — HAZWOPER.
• Mandated by SARA Title 1, Section 126.
• Covers all responders, incuding private, 

career and volunteer.
• Enforcement through OSHA or EPA.
• Requires employer’s Emergency 

Response Plan (ERP).
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Occupational Safety and 
Health Administration

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 2-21   

Hazardous Materials Regulations

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.
Slide 2-21

Occupational Safety and 
Health Administration (cont’d)
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Hazardous Materials Regulations

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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Occupational Safety and 
Health Administration (cont’d)
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Hazardous Materials Regulations

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.

Slide 2-23

Occupational Safety and 
Health Administration (cont’d)
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Hazardous Materials Regulations

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.

Slide 2-24

Occupational Safety and 
Health Administration (cont’d)
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Hazardous Materials Regulations

• 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.

Slide 2-25

Consolidated List of Lists
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Hazardous Materials Regulations

• Section 304 EHS Reportable Quantities 
(RQs).
– Releases of RQs of EHSs are subject to state 
and local reporting under EPCRA Section 304.

Slide 2-26

Consolidated List of Lists 
(cont’d)
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Hazardous Materials Regulations

• CERCLA Hazardous Substances.
– Releases of CERCLA hazardous substances, 
in quantities equal to or greater than their RQs, 
are subject to reporting.
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Consolidated List of Lists 
(cont’d)
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Hazardous Materials Regulations

• 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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Consolidated List of Lists 
(cont’d)
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Hazardous Materials Regulations

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

Slide 2-29

Consolidated List of Lists 
(cont’d)
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Hazardous Materials Regulations

• 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.

Slide 2-30

Consolidated List of Lists 
(cont’d)
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Hazardous Materials Regulations

Slide 2-31

Consolidated List of Lists 
Example

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

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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Hazardous Materials Regulations

Name Ethylene oxide 
CAS/313 Category Codes 75-21-8
Section 302 (EHS) TPQ 1,000 
Section 304 EHS RQ 10
CERCLA RQ 10 
Section 313 313 
RCRA Code U115 
CAA 112(r) TQ 10,000

Slide 2-32

Consolidated List of Lists 
Example (cont’d)
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Hazardous Materials Regulations

Slide 2-33

Activity 2.2
Identifying 
Resources
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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? 
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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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NOTE-TAKING GUIDE (cont’d) 
   
Slide 2-34   

Hazardous Materials Regulations

• Check your individual states for Tier 2
reporting requirements.

• For EHSs, threshold is 500 pounds (or 227 
kilograms) or the TPQ, whichever is lower.

Slide 2-34

EPCRA Tier 2 Form
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Hazardous Materials Regulations

• 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.

Slide 2-35

EPCRA Tier 2 Form (cont’d)
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Hazardous Materials Regulations

Includes:
• Facility identification.
• Owner/Operator information.
• Emergency contact. 
• Chemical.

– Description.
– Physical and health hazards.
– Inventory.

Slide 2-36

EPCRA Tier 2 Form (cont’d)
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Hazardous Materials Regulations

• 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

Hazardous Materials 
Management Plan
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Hazardous Materials Regulations

• 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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Hazardous Materials 
Management Plan (cont’d)
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Hazardous Materials Regulations

• 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).

Slide 2-39

HMMP Elements: Standard 
Form
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Hazardous Materials Regulations

• Section 3: Separation, Secondary 
Containment and Monitoring.
– Hazardous materials handling.
– Chemical compatibility and separation.
– Monitoring program.

• Section 4: Waste Disposal.

Slide 2-40

HMMP Elements: Standard 
Form (cont’d)
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Hazardous Materials Regulations

• 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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HMMP Elements: Standard 
Form (cont’d)
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Hazardous Materials Regulations

• 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.

Slide 2-42

HMMP Elements: Standard 
Form (cont’d)
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Hazardous Materials Regulations

• 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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HMMP Elements: Short Form
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Hazardous Materials Regulations

• 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.

Slide 2-44

Hazardous Materials 
Inventory Statement
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Hazardous Materials Regulations

• MSDS will now be called SDS.
• There are 16 sections, similar to what was 

previously recommended.
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Safety Data Sheet
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Hazardous Materials Regulations

• 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.

Slide 2-46

Existing Jurisdiction 
Documentation
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Hazardous Materials Regulations

Slide 2-47

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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Hazardous Materials Regulations

• 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.

Slide 2-48

Summary
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HISTORY OF REGULATORY CHANGE 
 
The Clean Water Act of 1972 (CWA) 
 
This established a federal role in environmental emergencies and led to federal regulations 
addressing such responses and plans. It led to the Oil Pollution Prevention Act. It was amended 
in 1990 to include the Facility Response Plan. It specifies the Spill Prevention Control and 
Countermeasure (SPCC) Plan and requirements.  
 
 
Occupational Safety and Health Act of 1970 
 
The Occupational Safety and Health Act of 1970, in Section 5a “General Duty Clause,” states 
that 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.” The focus is on employee safety. 
 
 
Resource Conservation and Recovery Act of 1976 (RCRA) 
 
Established hazardous materials disposal process and hazardous waste tracking system (cradle-
to-grave format). 
 
 
Comprehensive Environmental Response, Compensation and Liability Act of 
1980 (CERCLA) 
 
Original Superfund that established “the spiller pays” principle. It established safety regulations 
for response and cleanup and Community Right-to-Know. 
 
 
Superfund Amendments and Reauthorization Act of 1986 (SARA) 
 
By 1980, public awareness and governmental interest were growing, but even after 10 years, 
both the CWA and CERCLA dealt only with the federal role in environmental mishaps. Six more 
years would elapse before Congress would legislate standard requirements at state and local 
government levels. Those six years culminated in the passage of the SARA, which has the 
following provisions: 
 
• Title 1 — Response and Liability Provisions. Occupational Safety and Health 

Administration (OSHA) and Environmental Protection Agency (EPA) training and safety 
regulations. 

 
• Title 2 — Miscellaneous Hazardous Waste Provisions. 
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• Title 3 — Emergency Planning and Community Right-to-Know Act (EPCRA). There is a 
planning and reporting requirement, airborne releases of extremely hazardous substances 
(EHSs), and State Emergency Response Commission (SERC). It established the Local 
Emergency Planning Committee (LEPC) and facility identification and planning. 

 
- This means that facilities 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. 

 
• Title 4 — Radon Gas and Indoor Air Quality Research. 
 
 
Clean Air Act (CAA) 
 
CAA was amended in 1990. This amendment established the requirement for sites and facilities 
to have a Risk Management Plan (RMP).  
 
 
Incidents That Caused Regulatory Change 
 
Love Canal, Niagara Falls, New York, Mid-1970s 
 
Unregulated chemical disposal went on for decades. Two schools were built on the land with 
little regard for the risk, even though the previous owner provided a disclaimer for the land. 
 
Children attending the schools suffered chronic and fatal illnesses. Public outcry eventually 
caused the site to be cleaned. 
 
This incident, along with another incident in Times Beach, Missouri, led to the development of 
CERCLA, more commonly known as Superfund. This fund is established to cover costs of 
cleanup work at known chemical sites where the public may be at risk. This incident also had a 
hand in the “Community Right-to-Know Act,” which allowed information regarding hazardous 
chemicals and processes to be provided to the public. Both of these legislative acts provided for a 
safer community and more transparency when dealing with hazardous sites. It is important for 
the inspector to recognize when these situations appear in the community and verify that the 
facility meets Tier 2 and other permitting requirements. 
 
 
Bhopal, India, 1984 
 
Union Carbide facility chemical release, including methyl isocyanate, resulted in thousands of 
deaths. 
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1985 — Similar incident in Institute, West Virginia, without the same loss. Six workers were 
injured and hundreds of citizens were sent to the hospital when a leak of chemicals used to make 
pesticides occurred.  
 
SARA of 1986. 
 
 
HAZARDOUS MATERIALS REGULATIONS 
 
The Code of Federal Regulations (CFR) is authorized by law. The CFR is composed of 50 
sections known as titles. When final, they are the enforcement tool for a law. Many states have 
parallel regulations for environmental and employee safety. 
 
While there are many titles that can involve hazardous materials, there are nine different CFR 
titles of specific importance. They are as follows: 
 
1. Title 7 — Agriculture. 
 
2. Title 10 — Energy. 
 
3. Title 29 — Labor. 
 
4. Title 33 — Navigation and Navigable Waters. 
 
5. Title 40 — EPA. 
 
6. Title 42 — Public Health. 
 
7. Title 44 — Emergency Management. 
 
8. Title 46 — Shipping. 
 
9. Title 49 — Department of Transportation (DOT). 
 
During this course, we will concentrate on certain sections of the EPA, OSHA and DOT 
regulations. 
 
 
EPA Laws and Regulations 
 
40 CFR 68 — RMP was authorized by amendment to CAA. It complements SARA (EPCRA) 
and OSHA Process Safety Management (PSM). It identifies the substances covered, provides for 
analysis of off-site consequence scenarios, develops a prevention and emergency response 
program, and identifies overall management for implementation. 
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40 CFR 311 — Hazardous Waste Operations and Emergency Response (HAZWOPER) 
was authorized by SARA. It defines who an employee is. Refers to 29 CFR 1910.120. It outlines 
specific training for each person on-site. 
 
40 CFR 355 — Emergency Planning and Notification places SARA Title 3 facility planning 
requirements in the form of regulations. It stems from EPCRA. 
 
40 CFR 112 — Spill Prevention Control and Countermeasure (SPCC) Plan is required of 
facilities that have “oil.” Oil is very loosely defined (petroleum, animal fats, etc.). Generally 
applies to facilities with 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 
also apply. Specific secondary containment requirements are often adopted by states. A Facility 
Response Plan is possibly required. 
 
 
OSHA 
 
OSHA 29 CFR 1910.120 — HAZWOPER was mandated by SARA Title 1, Section 126. This 
covers all responders, including private, career and volunteer. The enforcement is through OSHA 
or EPA. It requires an Employer’s Emergency Response Plan (ERP). This is an important 
component and a mandatory requirement. It forms the basis for competency identification and 
training needs. It is only required of facilities if they have internal response capabilities. It is a 
means to convert the LEPC plan into operational procedures. 
 
It includes response procedures, roles, authorities and communications. It specifies personal 
protective equipment (PPE), decontamination, evacuation to safe refuge areas and emergency 
procedures. It defines minimum response competency categories: Awareness, Operations, 
Technician, etc. 
 
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. Transmission of information is to be 
accomplished by means of comprehensive HazCom 2012 programs, including container labeling 
and other forms of warning, Material Safety Data Sheets (MSDS), and employee training.  
 
 
Consolidated List of Lists 
 
• EPCRA Section 302 EHSs: The presence of EHSs in quantities at or above the threshold 

planning quantity (TPQ) requires certain emergency planning activities, including an 
LEPC plan. 

 
• Section 304 EHS Reportable Quantity (RQ): Releases of RQs of EHSs are subject to state 

and local reporting under EPCRA Section 304. 
 
• CERCLA Hazardous Substances: Releases of CERCLA hazardous substances, in 

quantities equal to or greater than their RQs, are subject to reporting. 
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• RCRA Code: This is for 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. 

 
• CAA Section 112(r) List of Substances for Accidental Release Prevention: There are 77 

toxic substances and 63 flammable substances with threshold quantities (TQs). 
 
• 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. 

 
 
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 
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 
 
 
Name Ethylene oxide 
 
CAS/313 Category Codes 75-21-8 
 
Section 302 (EHS) TPQ 1,000 pounds 
 
Section 304 EHS RQ 10 
 
CERCLA RQ 10 
 
Section 313 313 
 
RCRA Code U115 
 
CAA 112(r) TQ 10,000 
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ACCESSING HAZARDOUS MATERIALS INFORMATION THROUGH EXISTING 
DOCUMENTATION 
 
EPCRA Tier 2 Form Required 
 
Check with individual states for Tier 2 reporting requirements. For EHSs designated under 
EPCRA Section 302, the reporting threshold is 500 pounds (or 227 kilograms) or the TPQ, 
whichever is lower. 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. 
 
There are special rules for gasoline and diesel fuel at retail service stations. There are exceptions 
for food, drugs and household materials. 
 
The EPCRA Tier 2 form includes facility identification, owner/operator information and 
emergency contact information as well as chemical descriptions; physical and health hazards; 
and an inventory of storage codes, locations and possibly a site plan. 
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Hazardous Materials Management Plan (HMMP) 
 
Having a business create an HMMP can be as 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 greater than those listed in the maximum allowable quantity (MAQ) tables must submit 
HMMPs to the AHJ. 
 
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. This 
plan must be adopted by the local jurisdiction and is not an enforceable part of NFPA 400.  
 
Part of the emergency planning process as listed in Chapter 1 of NFPA 400. 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). 
 
 
Section 1: Facility Description 
 
Part A: General Information includes business name and address; emergency contact; business 
activity; business owner or operator; Standard Industrial Classification (SIC) code; number of 
employees and hours; Dunn and Bradstreet number; and signature of owner, operator or 
designated representative. 
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Part B: General Site Plan includes 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, and adjacent property 
uses.  
 
Part C: Building Floor Plan (Facility Map) includes 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. 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) 
 
Incorporated into the HMMP but will be discussed as a separate form. 
 
 
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.  
 
Hazardous materials handling is the 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 is the information showing procedures, controls, signs 
and other methods to ensure that products are protected from one another.   
 
Monitoring program is the 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 
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Section 5: Record Keeping 
 
One of the most important fields in this plan is inspections and record keeping. A written 
program outlining the procedures for inspections to verify safety, monitoring and emergency 
equipment must be in place. The process must be acceptable to the AHJ, and most likely, the 
template provided in NFPA 1, Fire Code will be used. 
 
Inspections must be conducted frequently enough to detect problems and have specific 
information required for each inspection. An inspection check sheet must be developed to be 
used in conjunction with routine inspections. 
 
 
Section 6: Emergency Response 
 
Finally, emergency response and facility procedures must be addressed.   
 
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. 
 
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 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. 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. 
 
 
Short Form Minimal Storage Site 
 
The short form has fewer requirements because it has a reduced amount of product. 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. The facility must also not exceed the TPQ as 
specified in 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 
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must be made available to the AHJ upon request. This is important for you when working with 
AHJs and other regulatory agencies. 
 
 
HMIS 
 
Each building on the grounds of the facility must have an HMIS, regardless of occupancy. 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. 
 
Requirements for an HMIS: Obviously, we want to know the hazard class of a product to better 
understand how to deal with it. While they may have specific production names, first responders 
may recognize products more accurately by their common or trade names or 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. 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. 
 
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. 
 
Maximum quantity: Obviously, we want to know how much of a product is being stored in a 
specific location, along with the storage conditions. 
 
 
MSDS 
 
MSDS will now be called SDS. 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. 
 
1. Product and company identification.  
 
2. Hazardous materials identification.  
 
3. Composition/Information on ingredients. 
 
4. First-aid measures.  
 
5. Firefighting measures.  
 
6. Accidental release measures. 
 
7. Handling and storage. 
 
8. Exposure controls/Personal protection.  
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9. Physical and chemical properties. 
 
10. Stability and reactivity. 
 
11. Toxicological information.  
 
12. Ecological information.  
 
13. Disposal considerations.  
 
14. Transport information.  
 
15. Regulatory information.  
 
16. Other information.  
 
 
Existing Jurisdiction Documentation 
 
Building plans include storage areas, special ventilation and process areas. They include zoning 
and planning files and existing inspection reports. These reports include the engine company 
“prefire or preincident plan,” fire inspection reports, and plumbing and health inspectors’ reports. 
Plans also need water and sewer records. 
 
 
GATHERING HAZARDOUS MATERIALS INFORMATION 
 
People are also a source of information for identification of hazardous materials: fire department 
operational people, hazardous materials personnel, and the engine company. Other possibilities 
are responders, such as law enforcement or Emergency Medical Services (EMS) personnel; 
inspectors for fire, building, plumbing and health; as well as facility personnel, other vendors and 
inspectors. 
 
It is wise to develop a relationship with people such as water meter readers, electric meter 
readers, etc. 
 
 
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 classify chemicals and identify hazards when used or stored within an occupancy. 
 
 

ENABLING OBJECTIVES  
 
The students will: 
 
1. Identify hazardous materials. 
 
2. Given a case study and photos, identify the presence of hazardous materials. 
 
3. Recognize the difference between a physical hazard and a health hazard. 
 
4. Using the appropriate resources, place materials into the appropriate hazard classes. 
 
5. Classify materials found in a given scenario. 
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NOTE-TAKING GUIDE 
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Identify and Classify

Slide 3-1

Unit 3:
Identify and 

Classify
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Identify and Classify

Terminal Objective 

The students will be able to classify chemicals 
and identify hazards when used or stored 
within an occupancy.
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Identify and Classify

Enabling Objectives 

The students will:
• 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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Slide 3-4   
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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Identify and Classify

Identify

• Occupancy and location.
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Identify and Classify

Identify (cont’d)

• Container shape, size and color.

Slide 3-6  

  
  
  
  
  
  
  
  
  
  
  

 
  



IDENTIFY AND CLASSIFY 

SM 3-7 

Slide 3-7   
Identify and Classify

Identify (cont’d)

• Placards, markings and labels.

1005
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Identify and Classify

Identify (cont’d)
• Various federal 

and state 
regulations 
regarding storage 
and shipping.
– Hazardous waste 
storage area.
– Satellite 
accumulation area.
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Identify and Classify
Hazardous Materials Warning 
Labels
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Slide 3-10   
Identify and Classify
Hazardous Materials Warning 
Placards
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Identify and Classify

Hazard Communication Standard 
Pictograms and Hazards
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Identify and Classify
NFPA 704 and Hazardous 
Materials Information System

• Similar in scope and use.
• National Fire Prevention Association 

(NFPA) 704 recognized in model codes.
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Slide 3-13   
Identify and Classify

Visual Identification Tools

• Recognition and 
identification.

• Colors (don't be 
misled).
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Identify and Classify
Visual Identification Tools 
(cont’d)

• Shipping papers 
and other 
documents.
– Material Safety 
Data Sheets 
(MSDS).
– Product names.
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Identify and Classify
Visual Identification Tools 
(cont’d)

• Senses, chemical 
characteristics.
– Color.
– Taste.
– Odor.
– Symptoms.
– State.
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Slide 3-16   
Identify and Classify

11/27/2013

Activity 3.1
Identification
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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. 
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NOTE-TAKING GUIDE (cont’d) 
   
Slide 3-29   

Identify and Classify
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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Identify and Classify
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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Identify and Classify
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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Slide 3-32   
Identify and Classify
Researching and Classifying 
Chemicals (cont’d)

• Physical hazards.
– 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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Identify and Classify
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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Identify and Classify
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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Slide 3-35   
Identify and Classify
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).
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Identify and Classify

Physical Hazard

Slide 3-36  
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Identify and Classify

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).

Slide 3-37  

  
  
  
  
  
  
  
  
  
  
  

 
  



IDENTIFY AND CLASSIFY 

SM 3-16 

Slide 3-38   
Identify and Classify

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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Identify and Classify

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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Identify and Classify

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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Slide 3-41   
Identify and Classify

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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Identify and Classify

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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Identify and Classify
Specific Gravity and Miscibility/ 
Solubility

Heptane

SG =1

SG <1

SG >1
Carbon

Tetrachloride

Miscible or Soluble

Water 
and

Potassium 
Permanganate

Immiscible
or 

Insoluble
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Slide 3-44   
Identify and Classify

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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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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Identify and Classify

• 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).

Slide 3-46

Flammable and Combustible 
Liquids (cont’d)
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Slide 3-47   
Identify and Classify
Flammable and Combustible 
Liquids (cont’d)

The Hazardous Materials Expert Assistant
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Identify and Classify
Flammable and Combustible 
Liquids (cont’d)
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NOTE-TAKING GUIDE (cont’d) 
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Identify and Classify

Gases (Flammable or 
Oxidizing)
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Identify and Classify

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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Identify and Classify
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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Slide 3-52   
Identify and Classify
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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Identify and Classify
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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Identify and Classify
Gases (Flammable or Oxidizing) 
(cont’d)

• Oxidizing gas.
– A gas that can support and accelerate 
combustion of other materials more than air 
does.
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Slide 3-55   
Identify and Classify

Acetylene
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Identify and Classify

Cryogenic (Flammable or 
Oxidizing)
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Identify and Classify
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).

Slide 3-57  

  
  
  
  
  
  
  
  
  
  
  

   
Slide 3-58   

Identify and Classify
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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Identify and Classify

Liquefied Hydrogen
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Identify and Classify

Liquefied Petroleum Gas
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Identify and Classify

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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Identify and Classify

Liquefied Petroleum Gas (cont’d)
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Identify and Classify

Explosives
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Identify and Classify

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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Identify and Classify

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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Slide 3-66   
Identify and Classify

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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Identify and Classify

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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Identify and Classify

Explosives (cont’d)

• Division 1.6 — extremely insensitive 
articles that do not have a mass explosion 
hazard.
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Slide 3-69   
Identify and Classify
ATF List of Explosive 
Materials 2012
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Identify and Classify

Trinitrotoluene
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Identify and Classify

Flammable Solids
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Identify and Classify

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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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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Slide 3-74   
Identify and Classify

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.
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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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Identify and Classify

Zirconium
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Identify and Classify

Organic Peroxides
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Identify and Classify

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.
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Identify and Classify

Organic Peroxide (cont’d)

• They can also decompose into various 
unstable compounds over an extended 
period of time.
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Slide 3-80   
Identify and Classify

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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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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Identify and Classify

Slide 3-82

Organic Peroxide (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 



IDENTIFY AND CLASSIFY 

SM 3-77 

 
 



IDENTIFY AND CLASSIFY 

SM 3-78 

 
 



IDENTIFY AND CLASSIFY 

SM 3-79 

 
 



IDENTIFY AND CLASSIFY 

SM 3-80 

 
 



IDENTIFY AND CLASSIFY 

SM 3-81 

 
 

  



IDENTIFY AND CLASSIFY 

SM 3-82 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 
  



IDENTIFY AND CLASSIFY 

SM 3-83 

NOTE-TAKING GUIDE (cont’d) 
   
Slide 3-83   

Identify and Classify

Oxidizers
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Identify and Classify

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 self-
sustained decomposition.
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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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Identify and Classify

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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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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Identify and Classify

Hydrogen Peroxide, 50 Percent
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Identify and Classify

Pyrophorics
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Identify and Classify

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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Identify and Classify

Reactive Hazards Video
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Identify and Classify

Diethylaluminum Chloride
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Identify and Classify

Unstable (Reactive)
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Identify and Classify

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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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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Slide 3-96   
Identify and Classify

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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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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Identify and Classify

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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Slide 3-99   
Identify and Classify

Vinyl Chloride
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Identify and Classify

Water Reactive
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Identify and Classify

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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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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Slide 3-103   
Identify and Classify

Water-reactive Material (cont’d)

– Class 1: materials that react with water with 
some release of energy, but not violently.
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Identify and Classify

Diethylaluminum Chloride
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Slide 3-105   

Identify and Classify

Health Hazard
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Identify and Classify

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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Identify and Classify

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.

Slide 3-107  

  
  
  
  
  
  
  
  
  
  
  

 
  



IDENTIFY AND CLASSIFY 

SM 3-126 
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Identify and Classify

Corrosives (cont’d)

• This term does not refer to action on 
inanimate surfaces.

Slide 3-108  

  
  
  
  
  
  
  
  
  
  
  

   
Slide 3-109   

Identify and Classify

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.
MORE ACIDIC NEUTRAL MORE BASIC

0      1      2      3       4       5       6      7      8     9     10     11     12     13     14                        
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Identify and Classify

Flourine
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Identify and Classify

Highly Toxic and Toxic 
Materials
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Identify and Classify

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.
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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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Identify and Classify

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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Identify and Classify

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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Identify and Classify

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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Identify and Classify

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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Identify and Classify

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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Identify and Classify

Permissible Exposure Limit

• The maximum permitted eight-hour, time-
weighted average concentration of an 
airborne contaminant.
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Identify and Classify

Flourine
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NOTE-TAKING GUIDE (cont’d) 
   
Slide 3-121   

Identify and Classify

11/27/2013

Activity 3.2
Researching 

and Classifying 
Chemicals
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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 (cont’d) 
 

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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NOTE-TAKING GUIDE (cont’d) 
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Identify and Classify

11/27/2013

Activity 3.3
Classify
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Activity 3.3 
 

Classify 
 
Purpose 
 
Given several Material Safety Data Sheets (MSDS)/Safety Data Sheets (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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NOTE-TAKING GUIDE (cont’d) 
   
Slide 3-123   

Identify and Classify

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.
Slide 3-123  
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IDENTIFY 
 
Chemicals are identified through a process of inspection. What is the occupancy and the 
location? What is the container shape, size and color? Are there placards, markings and labels? 
 
There are various federal and state regulations regarding labels for shipping and storage. 
 
• Hazardous waste storage area. 
 
• Satellite accumulation area. 
 
National Fire Protection Assocation (NFPA) 704, Standard System for the Identification of the 
Hazards of Materials for Emergency Response is similar to Department of Transportation (DOT) 
placards. This is recognized in model codes. Visual identification tools include recognition and 
identification, colors (don’t be misled), shipping papers, and other documents: MSDS and 
product names. Senses indicate chemical characteristics. 
 
 
Hazardous Materials Warning Labels 
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Hazardous Materials Warning Placards 
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Hazard Communication Standard Pictograms and Hazards  
 

 
 
 
RESEARCHING AND CLASSIFYING CHEMICALS 
 
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. 
 
• United Nations (U.N.) (International Shipping). 
 
• DOT (United States Transportation). 
 
• Environmental Protection Agency (EPA) (Hazardous Waste). 
 
• Occupational Safety and Health Administration (OSHA) (Workplace Safety). 
 
OSHA has historically classified hazards as either physical or health hazards. 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. So, the building and fire code uses the general hazard 
classes of “physical” or “health.” 
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Physical Hazard  
 
A chemical that presents a fire or explosion hazard to a structure, such as:  
 
• Combustible liquid. 
 
• Cryogenic fluid.  
 
• Explosive. 
 
• Flammable (solid, liquid or gas). 
 
• Organic peroxide (solid or liquid). 
 
• Oxidizer (solid or liquid). 
 
• Oxidizing gas. 

 
• Pyrophoric (solid, liquid or gas). 
 
• Unstable (reactive) material (solid, liquid or gas). 
 
• Water-reactive material (solid or liquid).  
 
 
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: 
 
• Toxic. 
 
• Highly toxic. 
 
• Corrosive. 
 
 
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. 
 
• International Code Council (ICC) HMEx: The Hazardous Materials Expert Assistant, 

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

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

 
• NFPA 1 Annex B: Hazardous Materials Classifications. 
 
• International Fire Code (IFC) Appendix E: Hazard Categories. 
 

IFC Appendix E is the same material that is found in NFPA 1 Annex B. 
 
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. 
 
 
Ancillary Definitions 
 
Flash Point  
 
Flash point is the minimum temperature in degrees Fahrenheit at which a liquid will give off 
sufficient vapors to form an ignitable mixture with air.  
 
 
Flammable Range 
 
Flammable range is the range between the lower flammable limit (LFL) and the upper flammable 
limit (UFL). The 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). The 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).  
 
 
Vapor Pressure  
 
Vapor pressure is the force exerted by a vapor against the sides of a container or against 
atmospheric pressure (normally at 68 F). It is also 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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Boiling Point  
 
Boiling point is 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. 
 
 
Specific Gravity  
 
Specific gravity is the weight of a chemical compared to water. If it is less than 1, then it will 
float, but if the specific gravity is greater than 1, then it will sink.  
 
 
Water-miscible or Water-soluble 
 
If a product is water-miscible or water-soluble, then it has the ability to mix or dissolve in water. 
These terms are often used interchangeably.  
 
• Ability of product to mix or dissolve in water. 
 
• Often used interchangeably. 
 
• Specific gravity and miscibility/solubility. 
 
 
Vapor Density 
 
• Weight of a gas compared to air. 
 
• If less than 1, the gas is lighter. 
 
• If greater than 1, the gas is heavier. 
 
• Also called “air specific gravity.” 
 
 
Flammable and Combustible Liquids 
 
Flammable Liquid 
 
A flammable liquid is one having a closed-cup flash point below 100 F (38 C). Flammable 
liquids are further categorized into a group known as Class I liquids. 
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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). 
 
 
Combustible Liquid 
 
A combustible liquid is one having a closed-cup flash point at or above 100 F (38 C). 
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 a closed-cup flash point at or above 200 F (93 C). 
 
 
Resources Specific to Flammable and Combustible Liquids 
 
“NFPA 325M: Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids.” 
 
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. 
 
 
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 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). 
 
 
States of a Compressed Gas  
 
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). 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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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.  
 
 
Oxidizing Gas  
 
A gas that can support and accelerate combustion of other materials more than air does. 
 
 
Cryogenic (Flammable or Oxidizing) 
 
Cryogenic fluid is 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). 
 
Cryogenic fluids expand at a ratio of 1000-to-1. If spilled in a closed space, they 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.  
 
 
Liquefied Petroleum Gas (LPG) 
 
LPG is 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. 
 
 
Explosives  
 
An explosive is 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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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. 
 
 
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. 
 
 
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. 
 
 
Division 1.6 
 
Extremely insensitive articles that do not have a mass explosion hazard. 
 
 
Classification Resources Specific to Explosives 
 
Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF) List of Explosive Materials. ATF 
produces a standardized list of what they consider explosives (found in this unit’s Appendix C). 
 
 
Flammable Solids 
 
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. Or one that burns so vigorously and persistently when ignited as to create a serious 
hazard. A chemical shall be considered a flammable solid, as determined in accordance with the 
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test method of Consumer Product Safety Commission (CPSC) 16 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.  
 
Examples include:  
 
• Organic solids: camphor, cellulose nitrate, naphthalene (used in one form of moth balls). 
 
• Inorganic solids: sulfur. 
 
• Combustible metals (except dusts and powders): cesium, magnesium, zirconium. 
 
 
Organic Peroxides 
 
An organic peroxide is 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. They can also decompose into various unstable compounds over an extended 
period of time. 
 
The highest hazard for an oxidizer is Class 4, whereas the highest hazard for organic peroxides is 
Class I.  
 
 
Organic Peroxides Are Divided Into Several Classes 
 
Class I — describes formulations that are capable of deflagration but not detonation. 
 
Class II — describes formulations that burn very rapidly and pose a moderate reactivity hazard. 
 
Class III — describes formulations that burn rapidly and pose a moderate reactivity hazard. 
 
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 
 
NFPA 400 Annex F: Typical Organic Peroxide Formulations. 
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Oxidizers 
 
An oxidizer is 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. 
 
The highest hazard for an oxidizer is Class 4, whereas the highest hazard for organic peroxides is 
Class I.  
 
 
Oxidizers Are Divided Into Several Classes 
 
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. 
 
Class 3: an oxidizer that causes a severe increase in the burning rate of combustible materials 
with which it comes in contact. 
 
Class 2: an oxidizer that will cause a moderate increase in the burning rate of combustible 
materials with which it comes in contact. 
 
Class 1: an oxidizer that does not moderately increase the burning rate of combustible materials. 
 
 
Classification Information Specific to Oxidizers 
 
NFPA 400 Annex G: Oxidizers. 
 
 
Pyrophorics 
 
A chemical with an auto-ignition temperature in air that is at or below a temperature of 130 F (54 
C). 
 
 
Unstable (Reactive) 
 
An unstable (reactive) is 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; or in the presence of contaminants; or in contact 
with incompatible materials. 
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Unstable (reactive) materials are subdivided as follows:  
 
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. 
 
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. 
 
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. 
 
Class 1: materials that, in themselves, are normally stable but can become unstable at elevated 
temperatures and pressures. 
 
 
Water Reactive  
 
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. 
 
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 or materials that evolve enough heat to cause 
auto-ignition or ignition of combustibles upon exposure to water or moisture. 
 
Class 1: materials that react with water with some release of energy, but not in a violent manner. 
 
 
HEALTH HAZARD 
 
Health hazard is a classification for 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. 
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• Highly Toxic. 
 
• Toxic. 
 
 
Corrosive 
 
A corrosive is 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. 

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

 
• 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. 

 
• 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. 
 

• 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 is considered toxic: 

 
• 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. 

 
• 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. 

 
• 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  
 
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.  
 
 
Permissible Exposure Limit (PEL) 
 
The maximum permitted eight-hour, time-weighted average concentration of an airborne 
contaminant. 
 
 
SUMMARY  
 
During this unit, the following objectives were accomplished: 
 
• Identified hazardous materials. 
 
• Given a case study and photos, identified the presence of hazardous materials. 
 
• Recognized the difference between a physical hazard and a health hazard. 
 
• Using the appropriate resources, placed materials into the appropriate hazard classes. 
 
• Classified 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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APPENDIX C: 
BUREAU OF ALCOHOL, TOBACCO, 

FIREARMS AND EXPLOSIVES 
LIST OF EXPLOSIVE MATERIALS 
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HAZARDOUS MATERIALS CODE ENFORCEMENT 

  

 
 
 
 

UNIT 4: 
MAXIMUM ALLOWABLE QUANTITIES 

AND CONTROL AREAS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TERMINAL OBJECTIVE 
 
The students will be able to demonstrate how to determine maximum allowable quantities (MAQs) of hazardous 
materials per control area. 
 
 

ENABLING OBJECTIVES 
 
The students will: 
 
1. Describe the relationship between the building code, fire codes and hazardous materials standards. 
 
2. Illustrate examples of situations where consultation from technical specialists and/or third-party entities 

may be advisable.  
 
3. Summarize the concepts involved in the safe use and storage of hazardous materials. 
 
4. Given a scenario, determine the application and use of MAQs and control areas. 
 
5. Describe the characteristics of a high-hazard (H) occupancy and its relationship between the fire and 

building codes. 
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Unit 4:
Maximum Allowable 

Quantities and 
Control Areas
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Terminal Objective

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

Enabling Objectives

The students will:
• 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 high-
hazard (H) occupancy and its relationship 
between the fire and building codes.
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Relationships Between Codes 
and Standards 

IBC

IFC

30 55 58

NFPA 1

400 484 495

Building Code

Fire Codes

Reference Standards
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Relationships Between Codes 
and Standards (cont’d) 
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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.
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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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International Fire Code and National Fire 
Protection Association 1, Fire Code
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• 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. Slide 4-10

International Fire Code and National Fire 
Protection Association 1, Fire Code (cont’d)
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• 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.

Slide 4-11

International Fire Code and National Fire 
Protection Association 1, Fire Code (cont’d)
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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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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
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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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Maximum Allowable Quantities and Control Areas 
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  
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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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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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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.
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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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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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Exceptions to Hazardous 
Materials Codes (cont’d)

• Corrosives in personal and household 
products.

• Wall-mounted dispensers of alcohol-
based hand sanitizers.

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

• Application and release of pesticide and 
agricultural products.
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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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Maximum Allowable Quantities and Control Areas 
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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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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• 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.

Slide 4-25

General Requirements for 
Hazardous Materials (cont’d)
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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.
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Quantity of Hazardous Materials 
per Control Area (cont’d)

• As simple as four walls.

Control Area 1
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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
Slide 4-28  
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Maximum Allowable Quantities and Control Areas 

Control Area 
1

Control Area 
2

Control Area 
3

Fire-rated wall

Slide 4-29
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Maximum Allowable Quantities and Control Areas 

Control Area 
1

Control Area 
2

Control Area 
3

Control Area 
4

Fire-rated wall Slide 4-30
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per Control Area (cont’d)
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Control Area 
1

Control
Area 4

Control 
Area 2

Control 
Area 3

Fire-rated wall
Slide 4-31
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Maximum Allowable Quantities and Control Areas 

• 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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Quantity of Hazardous Materials 
per Control Area (cont’d)
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Maximum Allowable Quantities and Control Areas 

Control Areas per Floor
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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.
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Maximum Allowable Quantities and Control Areas 
Maximum Allowable Quantities 
(cont’d)

• 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?

Slide 4-36

Maximum Allowable Quantities 
(cont’d)
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• At what point does the amount of rubbing 
alcohol change the nature of the 
occupancy?
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(cont’d)
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“M” (maximum) in MAQ is not
necessarily the maximum.

Slide 4-38

Maximum Allowable Quantities 
(cont’d)
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Maximum Allowable Quantities and Control Areas 

• 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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MAQ
Flammable Solid

125 pounds

Slide 4-40

Maximum Allowable Quantities 
(cont’d)
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How can the maximum be doubled?

Slide 4-41

Maximum Allowable Quantities 
(cont’d)
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Maximum Allowable Quantities and Control Areas 

MAQ
Flammable 

Solid

125 pounds

MAQ
Flammable 

Solid

125 pounds

Total 250 pounds

Approved 
Storage Cabinet

Approved 
Storage Cabinet
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Total 250 pounds

MAQ
Flammable Solid

250 pounds

Slide 4-43

Maximum Allowable Quantities 
(cont’d)
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How can the maximum be increased 
times four?

Slide 4-44

Maximum Allowable Quantities 
(cont’d)
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Total 500 pounds

MAQ
Flammable Solid

250 Pounds

MAQ
Flammable Solid

125 pounds

MAQ
Flammable 

Solid

125 pounds

Approved 
Storage Cabinet

Approved 
Storage Cabinet
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I want more, but how?

Slide 4-46

Maximum Allowable Quantities 
(cont’d)
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Total 2,000 pounds

MAQ
Flammable Solid

500 pounds

MAQ
Flammable Solid

500 pounds

MAQ
Flammable Solid

500 pounds

MAQ
Flammable Solid

500 pounds

Control Area 1 Control Area 2
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(cont’d)
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Maximum Allowable Quantities and Control Areas Decision Tree
Classify 

Hazardous 
Materials

Determine 
Quantity of 
Hazardous 
Materials

Inside

Storage MAQs

Apply Special 
Provisions Code

No Special 
Construction 

Features 
Required

Use

Closed MAQs

Apply Special 
Provisions Code

Open MAQs

Apply Special 
Provisions Code

Outside

No Special 
Construction 

Features Required

No

No
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Classify Hazardous 
Materials

Decision Tree (cont’d)
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Determine Quantity of 
Hazardous Materials

Slide 4-50

Decision Tree (cont’d)
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Inside Outside
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Decision Tree (cont’d)
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Storage MAQs Use

Slide 4-52

Decision Tree (cont’d)
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Closed MAQs Open MAQs

Slide 4-53
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Utilizing the Maximum 
Allowable Quantities Tables
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Slide 4-55

Utilizing the Maximum Allowable 
Quantities Tables (cont’d)
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Slide 4-56

Utilizing the Maximum Allowable 
Quantities Tables (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 4-57   

Maximum Allowable Quantities and Control Areas 

Slide 4-57

Utilizing the Maximum Allowable 
Quantities Tables (cont’d)
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Slide 4-58

Utilizing the Maximum Allowable 
Quantities Tables (cont’d)
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Maximum Allowable Quantities and Control Areas 
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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Maximum Allowable Quantities and Control Areas 

• 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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(cont’d)
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• 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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(cont’d)
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Maximum Allowable Quantities and Control Areas 

• 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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(cont’d)
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Maximum Allowable Quantities and Control Areas 

• Answer:
– Dividing 50 by 0.00509 yields 9,823 cubic feet.
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(cont’d)
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Activity 4.1
Identify Maximum 

Allowable Quantities
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Activity 4.1 
 

Identify Maximum Allowable Quantities 
 
Purpose 
 
To determine maximum allowable quantities (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). 
 
  
 
  

 
2. Instructor will review the answers with the class. 
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NOTE-TAKING GUIDE (cont’d) 
   
Slide 4-65   

Maximum Allowable Quantities and Control Areas 

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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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 water-
reactive materials are present.
– H-1, H-2 and H-3 are set back from lot lines.
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Code Requirements for High-
hazard 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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Slide 4-68

Code Requirements for High-
hazard Occupancies (cont’d)
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Maximum Allowable Quantities and Control Areas 

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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Maximum Allowable Quantities and Control Areas 
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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Slide 4-71   
Maximum Allowable Quantities and Control Areas 

• 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.
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Maximum Allowable Quantities and Control Areas 

Activity 4.2
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. 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. 

 
2. 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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NOTE-TAKING GUIDE (cont’d) 
   
Slide 4-73   

Maximum Allowable Quantities and Control Areas 

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. 
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Maximum Allowable Quantities and Control Areas 

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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Maximum Allowable Quantities and Control Areas 

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.
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RELATIONSHIPS BETWEEN CODES AND STANDARDS 
 
The building code and fire code(s) are designed to work in tandem to direct the safe use and 
storage of hazardous materials. 
 
There is one building code and two primary fire codes that are utilized nationwide. 
 
 
International Building Code (IBC) 
 
The IBC is used in 99.9 percent of all jurisdictions throughout the United States. The building 
code contains the requirements for the construction of buildings. The building code includes 
significant content pertinent to hazardous materials. The primary responsibility for enforcing the 
building code rests with the local building official. Most building officials consult with fire 
department personnel on matters pertaining to hazardous materials. Fire department personnel 
should be familiar with the areas of building codes that pertain to hazardous materials. 
 
 
International Fire Code (IFC) and National Fire Protection Association (NFPA) 1, 
Fire Code 
 
The local jurisdiction selects the fire code for its community. It is normally either the IFC or 
NFPA 1. The International Code Council (ICC) and NFPA are competing code organizations. 
Both codes contain similar material, but are produced by two different organizations.  
 
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. 
 
 
Reference Standards 
 
Reference standards are documents that pertain to specific hazardous materials. IBC, IFC and 
NFPA 1 all use the same basic reference standards. Most of the reference standards are produced 
by NFPA technical committees.  
 
Examples of reference standards pertaining to hazardous materials include but are not limited to:  
 
• NFPA 30, Flammable and Combustible Liquids Code. 
 
• NFPA 55, Compressed Gases and Cryogenic Fluids Code. 
 
• NFPA 58, Liquefied Petroleum Gas Code. 
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• 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 
 
Adverse incidents involving hazardous materials have the potential for extreme losses of life and 
property.  
 
The nature and variety of hazards posed by hazardous materials are often complex. 
 
This complexity and risk may create the need for knowledge or insight about hazardous materials 
that extends beyond the awareness level. 
 
Options exist to obtain consultation from professionals who possess expert knowledge in the 
field of specific hazardous materials. 
 
 
Technical Consultation 
 
Technical consultation on a specific product may be obtained from one (or several) of the 
following sources: 
 
• Code organizations. 
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- ICC. 
 
- NFPA. 

 
• Individual members of a code organization’s technical committee. 
 
• The interested private company’s technical expert. 
 
• Product manufacturers.  
 

- DOW Chemical Co. 
 
- DuPont. 
 
- PPG Industries. 
 
- Air Products and Chemicals. 
 
- Exxon Mobile Corp. 

 
• Trade organizations. 
 

- 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. 
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Third-party Review 
 
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.  
 
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. 
 
 
SAFE HANDLING AND STORAGE OF HAZARDOUS MATERIALS 
 
Prevention and control are strategies to help facilitate the safe handling and storage of hazardous 
materials. 
 
 
Prevention 
 
Prevention is the act of stopping an event from occurring. 
 
Removing the potential for an ignition source to come into contact with a volatile material would 
be considered an act of prevention. 
 
 
Control 
 
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. 
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Control entails creating total isolation for the hazardous material through methods such as: 
 
• Detached storage. 
 
• Disposable building. 
 
• Frangible building. 
 
 
Prevention and Control Tools 
 
Tools for preventing or reducing the severity/impact of an event involving hazardous materials 
include: 
 
 
Limiting Quantities 
 
The amount of material present is often directly proportionate to the damage that can be created.  
 
 
Physical Barriers or Rated Construction 
 
Separate the hazardous material(s) through use of approved methods such as rated walls, rooms 
or other nonreactive barriers. 
 
 
Separation Through Distance 
 
Limiting the amount of material in a contiguous area or separating incompatibles. 
 
 
Fire Protection Systems 
 
Installation of compatible, specially designed fire protection systems that help prevent incidents 
from spreading from (or to) hazardous materials. Examples include: 
 
• Sprinkler systems. 
 
• Carbon dioxide (CO2). 
 
• Systems (replacements for Halon) that create an inert environment. 
 
 
Cabinets 
 
Specially constructed storage cabinets designed to contain hazardous materials. 
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Exhaust 
 
Use of specially designed ventilation systems to exhaust products that could contribute to 
hazardous materials reactions. 
 
 
Liquid Control 
 
The use of measures to prevent spread of spills. 
 
• Liquid-tight floors. 
 
• Containment curbs. 
 
• Prohibiting installation of drains or requiring special type drains. 
 
 
EXCEPTIONS TO HAZARDOUS MATERIALS CODES 
 
Hazardous materials codes often contain exceptions pertaining to their applicability. Typical 
exceptions may include but are not limited to: 
 
• Retail and wholesale occupancies with products such as medicines, foodstuffs, and 

industrial products with water-miscible (mixable) products. 
 
• Alcoholic beverages in retail or wholesale occupancies when individual containers are 

less than 1.3 gallons. 
 
• Off-site transportation when shipped in accordance with DOT regulations. 
 
• Refrigeration systems (regulated separately in another section of the fire code and 

mechanical code). 
 
• Stationary storage battery systems. 
 
• Display and use of fireworks that are otherwise regulated.  
 
• Corrosives in personal and household products in original packaging in mercantile 

occupancies. 
 
• Wall-mounted dispensers of alcohol-based hand sanitizers. 
 
• Single- and two-family dwellings with materials for individual use. 
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• 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 
 
The general requirements for hazardous materials apply in all situations, regardless of the 
amount.  
 
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.  
 
Some of the requirements are intended to provide for employee safety and environmental 
protection, as well as fire safety.  
 
Codes require that:  
 
• Safety Data Sheets (SDS) are available. 
 
• Employees must be familiar with the hazardous materials present at their occupancy and 

all associated mitigation methods. 
 
• 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. 

 
• Hazardous material identification signs are displayed on stationary containers and tanks 

and at locations where hazardous materials are used. 
 
• Ignition sources are eliminated. These include smoking, open flames, high temperature 

devices and electrical equipment. 
 
• Security for area.  
 
• Protection against vehicle impact for tanks and associated piping. 
 
• Protection against static electricity. 
 
• Separation of incompatible materials. 
 
 
Fire Protection 
 
When hazardous materials are used or dispensed in indoor locations, an automatic fire protection 
system is required.  



MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS 

SM 4-48 

The specific design parameters (i.e., density and area of application) will depend on the material 
and the storage configuration (i.e., the class of a flammable liquid and the height of the container 
storage). 
 
 
DETERMINING THE QUANTITY OF HAZARDOUS MATERIALS PER CONTROL 
AREA 
 
Control Areas 
 
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. 
 
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. 
 
A control area can be as simple as four walls. A building can be a single control area, or a 
building can have more than one control area.  
 
Control areas must be separated from each other by fire-resistive barriers of at least one-hour fire 
resistance. When a control area is located in a multilevel building, separations for control areas 
must be horizontal as well as vertical. 
 
The maximum number of control areas per floor depends on the floor level. Typically, a code 
will permit four control areas on the first-floor level. On the upper floors of a building, the 
number of control areas per floor is reduced. 
 
 
MAQs 
 
The MAQ is the maximum amount of a hazardous material allowed to be stored or used within a 
control area. 
 
MAQs are determined based upon at what point the presence of specific materials increases the 
risk to the occupancy above an acceptable threshold. 
 
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.  
 
It is important to remember that the “M” (maximum) in MAQ is not necessarily the maximum. 
 
MAQs are simply a starting point, or a threshold, which can be modified by introducing certain 
control tools. 
 
MAQs, in some cases, can be increased by the use of control tools.  
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Control tools are found as notes in the control tables.  
 
Examples of control tools that increase the MAQ of certain hazardous materials include: 
 
• 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. 
 
 
MAQ Tables 
 
Decision Tree 
 
A Decision Tree process is used when working through the application of the MAQ tables. (See 
graphic of Decision Tree on the following page.) 
 
1. Step 1: Classify the hazardous materials that are present. 
 
2. Step 2: Determine the quantity of hazardous materials that are present. 
 
3. 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. 

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

 
• “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.” 
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Decision Tree 
 

 
 
 
  

Classify 
Hazardous 
Materials 

Determine 
Quantity of 
Hazardous 
Materials 

Inside 

Storage MAQs 

Apply Special 
Provisions Code 

No Special 
Construction 

Features 
Required 

Use 

Closed MAQs 

Apply Special 
Provisions Code 

Open MAQs 

Apply Special 
Provisions Code 

Outside 

No Special 
Construction 

Features 
Required 

No 

No 
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- 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. 
 

5. Step 5: Determine use of the product (open or closed system). 
 
• 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. 
 
- 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, than the actual table itself. 

 
Specific code provisions are required depending on the quantity of hazardous materials. 
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Determining the quantity is a key to applying the code. 
 
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. 
 
Since gases are always pressurized, determining the amount of gas present may be difficult.  
 
The codes deal with compressed gases either on the basis of weight or volume. 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.  
 
Nonliquefied gases are in cubic feet only. 
 
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). 
 
Calculate the volume of gas at STP.  
 
Here is an example: 
 
• The question: A cylinder of hydrogen contains 50 pounds of gas. What is the volume at 

STP? 
 
• Here’s how to calculate the answer: 
 

- Density of hydrogen is 0.00509 pounds per cubic feet at STP.  
 
- Dividing 50 by 0.00509 yields 9,823 cubic feet.  
 
- The density of hydrogen is available in references (NFPA 400). 



MAXIMUM ALLOWABLE QUANTITIES AND CONTROL AREAS 

SM 4-53 

HIGH-HAZARD OCCUPANCIES 
 
When amounts exceed MAQs, and are in excess of those allowed in the control area, the 
occupancy becomes high hazard (H) under the building code.  
 
Once an occupancy is designated as an H, numerous restrictions are placed on it by the building 
code. 
 
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.  
 
The building code does not allow any increases in square foot area based on the installation of a 
sprinkler system in an H occupancy. 
 
The separation requirements of an H occupancy are greater. 
 
The building code contains special requirements for certain types of hazardous materials.  
 
H-1 occupancies are restricted to one story without a basement. This type of occupancy may 
require a lightweight roof. 
 
Allowable areas are less than for other occupancies of similar construction. 
 
Automatic sprinklers are required unless water-reactive materials are present. 
 
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. For class H-1 occupancies, a 75-foot setback is required. For H-2 
and H-3 occupancies, 30- to 50-foot setbacks are required. 
 
Exit requirements are stricter in H occupancies than in other occupancies. Exit doors are required 
to have panic hardware. Two exits are required if more than three people will be working in H-1, 
H-2 and H-3 occupancies. Exit travel distances are reduced to expedite escape from the building. 
 
H occupancies are further subdivided into five groups. The five groups are based on the hazards 
presented by the material. 
 
 
H-1: Detonation Hazard 
 
Examples: detonable pyrophoric materials, detonable organic peroxides, explosives, Class 4 
oxidizers, and unstable materials Class 3 and 4. 
 
 
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. 
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H-3: Readily Support Combustion or Pose a Physical Hazard 
 
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. 
 
 
H-4: Health Hazards 
 
Examples: corrosives and toxic and highly toxic materials. 
 
 
H-5: Semiconductor Fabrication Facilities and Research/Development Areas. 
 
Example: operations in which hazardous production materials are used. 
 
Semiconductor facilities (H-5) present unusual hazards due to the extremely precise nature of the 
work. 
 
Work areas in semiconductor facilities are unusual due to the high degree of environmental 
purification which must be maintained. 
 
Hazardous materials frequently found in these industries includes: 
 
• 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). 
 
HPMs may be present in an area that performs a specific type of fabrication. 
 
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. 
 
HPMs used for fabrication are required to be stored in specialized storage cabinets or gas 
cabinets. 
 
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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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. 
 
In most jurisdictions, the ultimate authority for classifying occupancies according to use is the 
responsibility of the building official. 
 
In matters pertaining to occupancies containing hazardous materials, many building officials rely 
on the expertise of the fire department. 
 
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. 
 
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. 
 
 
SUMMARY 
 
The building code and fire code(s) are designed to work in tandem to direct the safe use and 
storage of hazardous materials. 
 
IBC is utilized in the majority of communities. 
 
The two primary fire codes are the IFC and NFPA 1. 
 
Reference standards are documents that pertain to specific hazardous materials.  
 
The nature and variety of hazards posed by hazardous materials are often complex. 
 
The 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. 
 
The MAQ is the maximum amount of a hazardous material allowed to be stored or used within a 
control area. 
 
A 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 in the control area, the 
occupancy becomes H under the building code.  
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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 apply the code, regulation and/or standards to control the hazards, given a hazardous 
materials classification, location and quantity. 
 
 

ENABLING OBJECTIVES 
 
The students will: 
 
1. Identify methods to control hazards.  
 
2. Identify codes, regulations and standards that provide the authority to implement controls.  
 
3. Given an occupancy, quantity and hazardous material classification, determine the maximum allowable 

quantities (MAQs). 
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Unit 5:
Application of the 
Code and Control

Methods
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Terminal Objective

• The students will be able to apply the 
code, regulation and/or standards to 
control the hazards, given a hazardous 
materials classification, location and 
quantity.
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The students will:
• Identify methods to control hazards. 
• Identify codes, regulations and standards 

that provide the authority to implement 
controls.

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

Enabling Objectives (cont’d)
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Application of the Code and Control Methods

• Widely used from cosmetics to aviation 
fuel. 

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

• Hazard depends on:
– Class.
– Quantity.
– Use.

Flammable and Combustible 
Liquids
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

• 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.

Flammable and Combustible 
Liquids (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-9 

Slide 5-13   

Slide 5-13

Application of the Code and Control Methods

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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
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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Application of the Code and Control Methods

Containers:
• 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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Tanks: 
• Any vessel having a 

liquid capacity that 
exceeds 60 gallons 
(230 liters), is 
intended for fixed 
installation, and is 
not used for 
processing.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Portable tank: 
• Any vessel having a 

liquid capacity over 
60 gallons (230 
liters) intended for 
storing liquids and 
not intended for 
fixed installation. 

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

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.

Flammable and Combustible 
Liquids (cont’d)
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Storage 
cabinets 

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Storage rooms:
• Stored in a variety of ways including rack 

storage and pallets.
• Incidental storage up to 10 gallons to be 

stored in an approved cabinet.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Aboveground tanks: 
• Required to have 

warning labels 
identifying the liquid 
contained.

• Location may be 
important.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

• 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.

Flammable and Combustible 
Liquids (cont’d)
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• Clearances are required and depend on:
– The construction of the tank.
– Protection available for exposures.
– Whether or not the tank has a fire protection 
system.

• Codes establish basic separation 
distances.

Flammable and Combustible 
Liquids (cont’d)
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• 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. 

Flammable and Combustible 
Liquids (cont’d)
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• What is the minimum required separation 
distance?

• What is the minimum required distance 
from the nearest public way?

Flammable and Combustible 
Liquids (cont’d)
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• 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?

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

• 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?

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

• 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.

Flammable and Combustible 
Liquids (cont’d)
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Outside storage:
• Outside container storage is often 

encountered.
• Points to consider in inspection:

– Class of liquid.
– Whether containers or portable tanks.

Flammable and Combustible 
Liquids (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-35   

Slide 5-35

Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Outside storage:
• MAQ determines control area and 

separation from buildings.
– Site security.
– Weeds and debris.
– Clearance to buildings.
– Clearance to lot lines.

Flammable and Combustible 
Liquids (cont’d)
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• MAQ determines control area and 
separation from buildings.
– Protection from elements.
– Fire department access.
– Separation between storage and control areas.
– Height of containers.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-39   

Slide 5-39

Application of the Code and Control Methods

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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground Tank Installation

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground Tank Installation

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods

Underground 
Tank 

Installation

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

Underground Tank Installation
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Application of the Code and Control Methods

Underground Tank Removal

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground Tank Removal

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground Tank Removal

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground Tank Removal

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground 
Tank 

Removal

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

Underground 
Tank 

Removal

Flammable and Combustible 
Liquids (cont’d)
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Underground 
Tank 

Removal

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)

MAQ for special occupancies.

Liquid Classes Gallons Liters
I and II 10 38
IIIA 60 227
IIIB 120 454
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods
Flammable and Combustible 
Liquids (cont’d)
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• 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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

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.

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

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. 

Flammable and Combustible 
Liquids (cont’d)
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Application of the Code and Control Methods

• 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.

Flammable and Combustible 
Liquids (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-68   

Slide 5-68

Application of the Code and Control Methods

• 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.

Flammable and Combustible 
Liquids (cont’d)
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• 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.

Flammable and Combustible 
Liquids (cont’d)
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Flammable and Combustible 
Liquids (cont’d)
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Activity 5.1
Fuel Distribution 

Facility
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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 Hazardous Materials Inventory Statement (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 aboveground storage tanks (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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• Kerosene.   
 

• No. 2 diesel.   
 
2. 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? 
 

  
 

  
 

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

  
 

  
 

  
 

c. Where would you go to find this information? 
 

  
 

  
 

  
 
4. 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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NOTE-TAKING GUIDE (cont’d) 
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• 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.

Compressed Gases
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• 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.

Compressed Gases (cont’d)
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• 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.

Compressed Gases (cont’d)
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• 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.

Compressed Gases (cont’d)
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• 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.

Compressed Gases (cont’d)
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Compressed Gases (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-43 

Slide 5-82   
Application of the Code and Control Methods

Slide 5-82

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

Flammable Gases
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• 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).

Flammable Gases (cont’d)
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• 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.

Flammable Gases (cont’d)
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• 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.

Flammable Gases (cont’d)
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Flammable Gases (cont’d)
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• 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.

Flammable Gases (cont’d)
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Liquefied Petroleum Gas
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LPG is a widely used fuel.

Liquefied Petroleum Gas 
(cont’d)
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Liquefied Petroleum Gas 
(cont’d)
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• 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.

Liquefied Petroleum Gas 
(cont’d)
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• 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).  

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

Liquefied Petroleum Gas 
(cont’d)
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Why are clearances to buildings and 
between tanks extremely important?

Liquefied Petroleum Gas 
(cont’d)
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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

Liquefied Petroleum Gas 
(cont’d)
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• 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.

Liquefied Petroleum Gas 
(cont’d)
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• 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.

Liquefied Petroleum Gas 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-49 

Slide 5-100   
Application of the Code and Control Methods

Slide 5-100

• 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.

Liquefied Petroleum Gas 
(cont’d)
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Liquefied Petroleum Gas 
(cont’d)

Damaged Containers:
• Containers that show 

excessive denting 
gouging or corrosion 
shall be removed from 
service.
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Liquefied Petroleum Gas 
(cont’d)
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Can a cylinder that has been involved in a 
fire be reused? 

Liquefied Petroleum Gas 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-104   

Application of the Code and Control Methods

Slide 5-104

Which tank 
is properly 
situated 
with respect 
to the 
buildings?

Liquefied Petroleum Gas 
(cont’d)
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• Refrigerated liquefied gas with a boiling 
point less than -130 F.

• Include nitrogen, methane, oxygen, 
hydrogen and helium.

• Stored in Dewar flasks with about 40-gallon 
capacity.

Cryogenic Fluids
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• 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.

Cryogenic Fluids (cont’d)
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• Hazards include:
– Burns from freezing.
– Asphyxiation.
– Explosion.

Cryogenic Fluids (cont’d)
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• 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.

Cryogenic Fluids (cont’d)
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• 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.

Cryogenic Fluids (cont’d)
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Medical Gases

Several gases 
may be 
encountered in 
health care 
facilities: 
flammable and 
nonflammable.
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• 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.

Medical Gases (cont’d)
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• 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.

Medical Gases (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-113   

Application of the Code and Control Methods

Slide 5-113

Medical Gases (cont’d)
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• 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.

Medical Gases (cont’d)
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• 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.

Medical Gases (cont’d)
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• 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.

Medical Gases (cont’d)
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• Widely used in industry and will be 
encountered by inspectors.

• Corrosives pose an immediate risk to 
tissue and body parts.

Corrosives
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• 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).

Corrosives (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-119   

Application of the Code and Control Methods

Slide 5-119

• Typical corrosives include: 
– Sulfuric acid.
– Nitric acid.
– Sodium hydroxide.
– Potassium hydroxide.
– Hydrochloric acid.
– Sodium hypochlorite.
– Glacial acetic acid. 
– Acetic anhydride.

Corrosives (cont’d)
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• 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.

Corrosives (cont’d)
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• Control considerations are:
– Segregation.
– Containment.
– Spill control.
– Neutralizing.

Corrosives (cont’d)
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• 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.

Corrosives (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-123   

Application of the Code and Control Methods

Slide 5-123

• 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.

Corrosives (cont’d)
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• 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 1,000-
gallon capacity. 
– Outdoor storage is also required to have 
clearance to public ways and lot lines.

Corrosives (cont’d)
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What 
hazardous 
chemicals 
might you 
find at a 
country 
club?

Corrosives (cont’d)
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Corrosives (cont’d)
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Corrosives (cont’d)
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• Oxidizers are widely used for many purposes.
– Examples:

Ammonium nitrate Fertilizer, herbicide

Calcium chlorate Photography, 
pyrotechnics

Calcium chlorite Corrosion inhibitor, 
pigment

Oxidizers
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Hydrogen peroxide Bleaching of textiles, 
electroplating

Sodium nitrate Curing foods, fertilizer

Oxidizers (cont’d)
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• 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.

Oxidizers (cont’d)
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• Example:
– Perchloric acid 50 percent is Class 1.
– Perchloric acid 50-60 percent is Class 2.
– Perchloric acid 60-72 percent is Class 3.

Oxidizers (cont’d)
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• 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. 

Oxidizers (cont’d)
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Oxidizers (cont’d)
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• 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.

Oxidizers (cont’d)
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• 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.

Oxidizers (cont’d)
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• 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.

Oxidizers (cont’d)
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• 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.

Oxidizers (cont’d)
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• 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.

Oxidizers (cont’d)
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• 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?

Oxidizers (cont’d)
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• 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?

Oxidizers (cont’d)
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Activity 5.2
Cosmetics 

Manufacturer
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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. 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-64 

 
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? 
 

  
 

  
 

  
 
3. Is the elevated support system adequate for this tank? 
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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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• 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.

Highly Toxic and Toxic 
Materials
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• Highly toxic material.
– 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.

Highly Toxic and Toxic 
Materials (cont’d)
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• Highly toxic material.
– 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)
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• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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• Dose.
• Concentration.
• Containment system.
• Containment vessel.
• Excessive flow valve.
• Reduced flow valve.

Highly Toxic and Toxic 
Materials (cont’d)
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Table 2703.1.1(2) — Maximum Allowable Quantity 
per Control Area of Hazardous Material Posing a 

Health Hazard

Material

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)

Highly Toxic and Toxic 
Materials (cont’d)
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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).

Highly Toxic and Toxic 
Materials (cont’d)
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Indoor storage.
• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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Indoor storage.
• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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Indoor storage.
• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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Indoor storage.
• Piping controls for stationary tanks.
• Gas rooms.
• Treatment systems.
• Emergency power standby power shall be 

provided.
• Valve closure.

Highly Toxic and Toxic 
Materials (cont’d)
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Indoor storage
• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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Indoor storage
• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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Outdoor storage.
• Location.
• Treatment system.
• Outdoor storage piles.
• Weather protection.

Highly Toxic and Toxic 
Materials (cont’d)
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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.

Highly Toxic and Toxic 
Materials (cont’d)
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Outdoor storage locations.
• 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.

Highly Toxic and Toxic 
Materials (cont’d)
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Activity 5.3
Health Hazards
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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. 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. 
 

2. 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? 
 

  
 

  
 

  
 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-81 

NOTE-TAKING GUIDE (cont’d) 
   
Slide 5-160   

Application of the Code and Control Methods

Slide 5-160

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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• Violent decomposition 
can be initiated by 
heat, shock, light or 
sparks.

• React easily with 
oxidizing agents.

Organic Peroxides (cont’d)
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• Examples:
– Butyl hydroperoxide.
– Diacetyl peroxide.
– Dibenzoyl peroxide.
– Dicumyl peroxide.
– Diisopropyl peroxydicarbonate.
– Methyl ethyl ketone peroxide.

Organic Peroxides (cont’d)
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• Classified from Class I (most hazardous) to 
Class V (least hazardous).

• Also unclassified detonable. Capable of 
detonating under fire conditions.

Organic Peroxides (cont’d)
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• Hazard classification can be affected by 
concentration.
– Example: dibenzoyl peroxide.

Organic Peroxides (cont’d)

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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• 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.

Organic Peroxides (cont’d)
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• Storage restrictions.
– 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.

Organic Peroxides (cont’d)
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• 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.

Organic Peroxides (cont’d)
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• 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.

Organic Peroxides (cont’d)
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• Special requirements.
– 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.

Organic Peroxides (cont’d)
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Activity 5.4
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 National Fire Protection 

Association (NFPA) 1, Fire Code 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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• 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.

Pyrophoric
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• Examples of pyrophoric material are:
– Finally divided metals or metal powders.
– Nonmetal hydrides.
– Phosphorus.
– Alkali metals: lithium, sodium, potassium.
– Gases: silane, dichlorosilane, phospine.

Pyrophoric (cont’d)
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• Uses:
– Creating a spark from metals.
– Examples:

-- Mechanism in lighters.
-- Starting fires without matches.
-- Flintlock mechanisms and firearms.
-- Spark testing of ferrous metals.

Pyrophoric (cont’d)
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• 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.

Pyrophoric (cont’d)
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• 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.

Pyrophoric (cont’d)
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• Handling pyrophoric gases.
– Must be handled in a closed system.
– Must be used within a purged secondary 
containment system.

Pyrophoric (cont’d)
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• Storage.
– Gas cabinet.
– Inert atmosphere or kerosene
for solids.
– Avoid heat, flame, oxidizers 
and water.
– Label all containers.

Pyrophoric (cont’d)
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• A material, other than an explosive, which 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, or in the absence of an 
inhibitor, or in the presence of contaminants, 
or in contact with incompatible materials.

Unstable Reactive Materials
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• Are you likely to encounter unstable 
reactive materials in the production of 
plastics?

• What does polymerize mean?  

Unstable Reactive Materials 
(cont’d)
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• 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.

Unstable Reactive Materials 
(cont’d)
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• 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. 

Unstable Reactive Materials 
(cont’d)
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• Indoor storage.
– 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. 

Unstable Reactive Materials 
(cont’d)
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• 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. 

Unstable Reactive Materials 
(cont’d)
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• 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. 

Unstable Reactive Materials 
(cont’d)
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• 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.

Unstable Reactive Materials 
(cont’d)
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• 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. 

Unstable Reactive Materials 
(cont’d)
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• Handling — picric acid.
– 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. 

Unstable Reactive Materials 
(cont’d)
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• 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.

Unstable Reactive Materials 
(cont’d)
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• 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.

Water-Reactive Material
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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. 

Water-Reactive Material (cont’d)
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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. 

Water-Reactive Material (cont’d)
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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.

Water-Reactive Material (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-193   

Application of the Code and Control Methods

Slide 5-193

• 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.

Water-Reactive Material (cont’d)
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• Indoor storage exceeding MAQ.
– Detached storage away from occupied 
structure.
– Liquid-tight floor and liquid-tight construction.
– Waterproof room.
– Explosion control.
– Water-tight containers.

Water-Reactive Material (cont’d)
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• 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.

Water-Reactive Material (cont’d)
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• 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.

Water-Reactive Material (cont’d)
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• Outdoor storage.
– 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.

Water-Reactive Material (cont’d)
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• You have 30 gallons of bromine trifluoride
stored in a wooden shed 30 feet away from 
an occupied structure. 

Water-Reactive Material (cont’d)
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• 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.

Water-Reactive Material (cont’d)
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Activity 5.5
Plastics 

Manufacturing
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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 

maximum allowable quantities (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 55-
gallon 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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• 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.

Explosives and Fireworks
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• 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.

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-102 

Slide 5-204   

Slide 5-204  

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-205   

Application of the Code and Control Methods

Slide 5-205

• 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.

Explosives and Fireworks 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-206   

Application of the Code and Control Methods

Slide 5-206

• 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.

Explosives and Fireworks 
(cont’d)
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• Prohibited explosives:
– Liquid nitroglycerin.
– Dynamite with 60 percent liquid explosive.
– Nitrocellulose.
– Fulminate of mercury.

Explosives and Fireworks 
(cont’d)
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• Prohibited explosives:
– 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. 

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• Classes of explosives classified by DOT.
– 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.

Explosives and Fireworks 
(cont’d)
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• Classes of explosives classified by DOT.
– 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.

Explosives and Fireworks 
(cont’d)
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• Classes of explosives classified by DOT.
– Division 1.6 has extremely insensitive articles 
that do not have a mass explosion hazard.

Explosives and Fireworks 
(cont’d)
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• 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. 

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• Q-D.
– Minimum separation distance (D).
– Intraline distance (ILD) or intraplant distance  
(IPD).
– Inhabited building distance (IBD).
– Intermagazine distance (IMD).
– Public traffic route (PTR).

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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Explosives and Fireworks 
(cont’d)
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• 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, skid-
magazine, trailer or semitrailer).
– Fire-resistant, theft-resistant, weather-resistant 
and ventilated structure.

Explosives and Fireworks 
(cont’d)
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• Type 3.
– Fire-resistant, theft-resistant and weather-
resistant “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 weather-
resistant structure.  

Explosives and Fireworks 
(cont’d)
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• 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. 

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• Exceptions.
– Portable mobile magazines not exceeding 120 
square feet.
– Storage of fireworks display site. 

Explosives and Fireworks 
(cont’d)
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• 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? 

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• 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).

Explosives and Fireworks 
(cont’d)
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• Outdoor magazines.
– 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)
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• Outdoor magazines.
– 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).

Explosives and Fireworks 
(cont’d)
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• 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? 

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• 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.

Explosives and Fireworks 
(cont’d)
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• Means of egress in all buildings shall 
comply with applicable requirements of 
NFPA 101, Life Safety Code.

Explosives and Fireworks 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

   
Slide 5-235   

Application of the Code and Control Methods

Slide 5-235

• You have 100 pounds of ammonium nitrate 
with fuel oil stored in two 50-pound bags in 
a room inside an occupied building. 

Explosives and Fireworks 
(cont’d)
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• What is ammonium nitrate’s division 
number?

• What is the MAQ?
• What is the separation distance required, if 

any?

Explosives and Fireworks 
(cont’d)
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Activity 5.6
Explosives and 

Fireworks
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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. 
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Magazine 1 is outside. It stores Division 1.2 high-explosives, black powder and a detonation 
cord for manufacturing. 
 
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 
 

 



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-119 

Magazine 2 — Photo 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 aboveground storage tanks 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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Where have you encountered laboratories?

How are labs different than other 
occupancies?

Laboratories
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• 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.

Laboratories (cont’d)
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• 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.  

Laboratories (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
 
  



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-124 

Slide 5-241   
Application of the Code and Control Methods

Slide 5-241

• 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.

Laboratories (cont’d)
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• 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.

Laboratories (cont’d)
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• 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. 

Laboratories (cont’d)
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• Storage.
– 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. 

Laboratories (cont’d)
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• Storage.
– 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.

Laboratories (cont’d)
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Laboratories (cont’d)
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Storage.
• 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. 

Laboratories (cont’d)
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• 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.

Laboratories (cont’d)
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• Every laboratory should maintain an up-to-
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.

Laboratories (cont’d)
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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.

Laboratories (cont’d)
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• Flammable and combustible liquids.
• Compressed gases.
• Flammable gases.
• Flammable cryogenic fluids.
• LPG.
• Cryogenic fluids.
• Medical gases.
• Corrosives.

Summary
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• Oxidizers.
• Highly toxic and toxic materials.
• Organic peroxides.
• Pyrophorics.
• Unstable reactive materials.
• Water-reactive materials.
• Explosives and fireworks.
• Laboratories.

Summary (cont’d)
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FLAMMABLE AND COMBUSTIBLE LIQUIDS 
 
Flammable and combustible liquids are used in a wide variety of applications throughout the 
modern world. They are used in applications varying from cosmetics to aviation fuel. The 
inspector may encounter them in quantities varying from a quart to 500,000 gallons or more.  
 
The potential hazard presented by flammable and combustible liquids will depend on the class, 
quantity and use of the liquid. The flash point of a flammable combustible liquid is the primary 
determiner of a flammable or combustible liquid’s hazard. Liquids with low flash points present 
a greater hazard than those with higher flash points. The codes recognize this in the provisions 
for MAQs in control areas. Liquids with lower flash points have smaller MAQs. 
 
 
Flammable Liquid Containers and Tanks 
 
Flammable and combustible liquids are stored, transported and used in a variety of containers 
and tanks. 
 
 
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. 
 
 
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. 
 
 
Tanks 
 
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, Flammable and Combustible Liquids 
Code, p. 20). 
 
The installation or removal of a flammable or combustible liquid tank requires a construction 
permit. It is not uncommon, however, for tanks to be installed in a haphazard manner without a 
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permit. Tanks involve much larger quantities of liquids than containers and, therefore, can pose a 
greater potential hazard.  
 
Tanks for flammable and combustible liquids are usually of steel construction. However, 
concrete tanks may be permitted for certain liquids. Other tank materials may also be used, 
including combustible materials under limited circumstances. 
 
 
Portable Tank 
 
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). Portable tanks are limited to Class II and III 
liquids. 
 
 
Storage Cabinets 
 
Containers are portable and, therefore, are a convenient means for storing or using (dispensing) 
flammable and combustible liquids. An inspector will encounter container usage in a variety of 
occupancies.  
 
It is obvious from the earlier discussion that, once a liquid has been identified and classified, the 
amount present must be determined. The amount may consist of only a few gallons of fuel for a 
snowblower or several drums of solvent used in an industrial process.  
 
As was stated earlier, the amount of flammable or combustible liquid present cannot exceed the 
MAQ for a control area. However, the 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. The 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. Cabinets are required to be self-closing and self-latching. They can be of steel or wood 
construction. Flammable liquid cabinets are often a practical and economical means of storing 
limited quantities of liquids. 
 
 
Storage Rooms 
 
Some occupancies may need container storage beyond the amounts permitted in control areas, 
even including the allowable increase for automatic sprinklers. In these cases, the code will 
require that a flammable liquid storage room be provided. This most often occurs in warehouse 
situations. Flammable liquid warehouses often store containers in groups (or piles) of a hundred 
or more containers. In these cases, in addition to being classified as an H occupancy, flammable 
liquid storage rooms will be required.   
 
Flammable liquid storage rooms are required to be separated from other areas by fire barriers of 
one- or two-hour fire resistance depending on the area of the room. 
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For example, if the room has an area of less than 150 square feet, one hour would be satisfactory. 
If the area of the room exceeded 150 square feet, then a two-hour barrier would be required. 
Flammable liquid storage rooms will also have requirements for their location. A flammable 
liquid storage room may be required to be located on an exterior wall with an outside door. The 
room may also be required to face an open area with a specified minimum distance to an interior 
lot line. Doors in the fire barriers are required to be self-closing fire doors of a specified rating. 
 
Since the accumulation of flammable vapors is a potential danger with flammable and 
combustible liquids, a mechanical ventilation system may be required. Where the flammable 
vapors are heavier than air, the exhaust intake is to be located within 12 inches of the floor. 
Storage rooms containing more than 1,000 gallons of liquid are required to have a means of spill 
control. This can consist of a liquid-tight recessed or sloped floor, raised sills or dikes, sumps, or 
other engineered systems. The retention capacity is based on the size of the largest vessel 
contained. 
 
Flammable and combustible liquid containers can be stored in a variety of ways including rack 
storage and pallets. The codes will control the maximum height of stored containers. Various 
types of fire protection can be provided for container storage. The container storage 
configuration and class of flammable liquid will determine the design of the fire protection 
system. Aqueous Film Forming Foam (AFFF) systems, for example, may be required in some 
instances (i.e., where a palletized storage arrangement is used). 
 
Codes allow for the incidental storage and use of flammable and combustible liquids, such as for 
maintenance. A code may allow for up to 10 gallons to be stored in an approved cabinet for 
maintenance purposes. 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. 
 
 
Aboveground Tanks 
 
Aboveground tanks are required to have warning placards identifying the liquid contained in the 
tank. 
 
Flammable and combustible liquid tanks may contain large quantities of liquid which, if ignited, 
pose a serious threat to surrounding property. Therefore, clearances between tanks and nearby 
property are provided for in the codes. 
 
The required clearance will depend on several factors. These include: 
 
• The class of liquid. 

 
• Whether or not the liquid is a stable liquid. 

 
• The pressure at which the liquid is being stored. 
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• The size of the tank. 
 

• The construction of the tank. 
 

• Protection available for exposures. 
 

• 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 liquids which are unstable or have boil over characteristics may be encountered. The 
codes have special provisions for the clearances of tanks containing these liquids. The codes also 
have requirements for minimum separation between adjacent tanks.  
 
Aboveground tanks containing Class I, Class II or Class III are required to have a means of 
controlling spills or accidental discharges. Controlling spills and discharges from tanks is not 
only a fire issue but an environmental issue as well. The codes provide for several methods of 
controlling spills. Surrounding a tank with a dike is a commonly used method. 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. 
 
Another method of controlling spills is to provide a remote impounding area. The 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. 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. The area around tanks must be kept clear of weeds and combustible materials. 
 
 
Outside Storage 
 
Containers and portable tanks of flammable and combustible liquids are often stored outdoors. 
There are some points, however, to be considered and evaluated with respect to outdoor 
container and tank storage:  
 
• The class of the liquid. 

 
• Whether containers or portable tanks are being used. 

 
• MAQ determines control area and separation from buildings. 

 
• Site security. 
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• Accumulation of weeds and debris in the area. 
 

• Clearance to buildings located on the site. 
 

• Clearance to lot lines and public ways. 
 

• Protection from the elements. 
 

• Fire department access. 
 

• Separation between storage and control areas. 
 

• Height of containers. 
 
As an example, if a business needed to store a Class IB flammable liquid in containers, a code 
might restrict the total amount per pile to 2,200 gallons. If the liquid were stored in portable 
tanks, the amount per pile could be 4,400 gallons. More than one pile of containers or tanks is 
permitted at a location. However, a minimum distance between piles is specified in the codes. 
The minimum distance from a pile to a lot line which could be built upon, in this case, would be 
50 feet and 10 feet to a public way. Also the containers could be stacked to a maximum height of 
12 feet. If the liquid involved were a Class II liquid, the amounts permitted per pile would be 
8,800 and 17,600 gallons for containers and portable tanks respectively. 
 
Protection from the elements is an important consideration with outside storage. Prolonged 
exposure can result in rusting of steel containers with subsequent container leakage.  
 
Outside container and tank storage is permitted adjacent to a building on the same property and 
under the same management. However, a code may require that the wall of the building have a 
specified fire resistance. 
 
 
Underground Tanks 
 
Tanks for flammable and combustible materials are sometimes placed underground. Gas stations 
are a common example. Having tanks underground eliminates the need for the clearances 
discussed with aboveground tanks.  
 
Underground tanks pose some unique problems. One problem is detection of leaks. Since an 
underground tank is out of sight, a leak is not visible. For this reason, a leak detection system is 
required.  
 
The placement of tanks requires careful consideration. Tanks must be located so that loads from 
nearby foundations are not transmitted to the tank. A tank must be located a minimum distance 
from basements. A tank must be placed on a firm foundation and surrounded with an inert 
material. 
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Before being covered, underground tanks are required to be tested for tightness. 
 
 
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. 
 
 
The MAQs are as follows: 
 

Liquid Classes Gallons Liters 
I and II 10 38 

IIIA 60 227 

IIIB 120 454 
 
 
Mercantile 
 
Mercantile occupancies are permitted to have larger quantities of flammable and combustible 
liquids.   
 
For 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.  
 
Storage of Class II, IIIA and IIIB liquids are limited to 120 gallons with an increase of 100 
percent for storage cabinets or sprinklers. 
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Industrial 
 
Industrial occupancies may have both used and unused flammable and combustible liquids on-
site.   
 
MAQ may vary based on control area, type of construction, sprinklers, and other containment 
systems. 
 
 
Storage 
 
Storage occupancies may have a limited number of occupants, notification and/or protection 
systems. 
 
Other hazardous materials or incompatible products may be present within the occupancy. 
 
 
Bonding and Grounding 
 
Static electricity occurs from the transfer of electrons between dissimilar materials. When the 
materials are separated, an electrical discharge can occur due to a difference in electrical charge 
between the materials. The electrical discharge may occur in the form of a spark. The electrical 
potential of the spark will depend on the insulating properties of the materials. The electrical 
discharge is often enough to be a source of ignition. This is especially true with flammable gases, 
low flash point flammable liquids, and flammable dusts. 
 
To eliminate the possibility of a static electric spark, one of two methods can be used: bonding or 
grounding. In bonding, a conductive path is provided between the two objects or substances 
involved. This equalizes the charge between the two objects. In grounding, a conductive path is 
provided to the earth.  
 
The elimination of static electrical discharge is an important fire prevention method in handling 
hazardous materials, especially in the dispensing of flammable I liquids and the discharge of 
flammable gases. Flammable dusts can be ignited by a static discharge where they are being 
conveyed. 
 
 
Electrical Equipment in Hazardous Locations 
 
Electrical equipment can be a source of ignition in several ways, including heating and arcing. 
Any combustible material can be ignited by electrical energy of sufficient strength. Many 
hazardous materials are especially susceptible to ignition by ordinary electrical equipment such 
as lights, switches, motors, and communications equipment. 
 
To eliminate this danger, electrical equipment is designed to be operated in locations where a 
hazardous environment exists or may exist due to the use or presence of hazardous materials. 
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These locations are known as hazardous locations and the electrical equipment is known 
generally as “explosion proof.” Electrical code requires approved hazardous electrical equipment 
where a hazardous environment can exist. This refers to NFPA 70, National Electrical Code®. 
 
Hazardous materials present differing degrees of hazards with respect to electrical equipment. 
Acetylene presents a different degree of hazard than ammonia because it has a wider explosive 
range. Hazardous location electrical equipment, therefore, is classified for different 
environments. 
 
Hazardous location electrical equipment is classified by class, division and group. 
 
• Class I equipment is intended for areas in which flammable gases or vapors may exist. 
 
• Class II equipment is intended for locations in which ignitable dust may be present. 
 
• Class III equipment is intended for locations in which ignitable fibers may be present. 
 
Divisions refer to whether or not the hazardous material is exposed or likely to be exposed under 
normal operating conditions. 
 
• Division 1 equipment is intended for use where the hazardous material is normally 

exposed to the atmosphere or may be under abnormal conditions (i.e., an open system). 
 
• Division 2 equipment is intended for locations where the hazardous material is normally 

confined (i.e., a closed system). 
 
The groups (A through D) refer to specific hazardous materials or groups of hazardous materials.  
 
• Group A: 
 

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

 
• Group B: 
 

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 millimeters or a minimum igniting current 
(MIC) ratio less than or equal to 0.40. 

 
• Group 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 
millimeters and less than or equal to 0.75 millimeters, or an MIC ratio less than or equal 
to 0.40 and less than or equal to 0.80. 
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• Group D: 
 

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 
millimeters and less than or equal to 0.75 millimeters, 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.  
 
The inspector must be alert for the presence of improper electrical equipment. 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.  
 
 
COMPRESSED GASES — GENERAL 
 
Compressed gases present two unique hazards. First, they are stored under pressure. Because of 
this, 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. Second, they are either in a gaseous state or they will 
vaporize to a gas upon release. This makes efforts at control or containment of leaks more 
difficult. 
 
Gases can be stored in a gaseous or liquid state. It is more efficient to store and transport a gas as 
a liquid. Any gas can be liquefied by compression, refrigeration or a combination of both. For 
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 degrees F and a 
pressure of 300 pounds per square inch absolute (psia). 
 
Whether a gas is stored as a gas or a liquid will depend on the amount and the intended use. 
Oxygen, for example, can be shipped as a gas for smaller portable applications while liquid 
oxygen is used for bulk transport and industrial applications. 
 
Compressed gases are typically stored at very high pressures. Gaseous oxygen, for example, is 
stored in cylinders at 2,000 psig. The containers and piping must be designed for high pressure, 
and the containers must be protected from physical damage.  
 
Compressed gases can be flammable or nonflammable. Although a nonflammable gas does not 
itself present a fire hazard, the rupture of a container due to overpressure under fire conditions 
can be destructive. Compressed gas cylinders are required to have pressure relief devices to 
prevent rupture.  
 
The fire codes do not contain MAQs for inert gases. However, the fire codes contain provisions 
for proper storage and handling. Cylinders and containers are designed to be stored either 
horizontally or vertically. They should be stored in their approved position for which they were 
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designed. Compressed gas containers must be secured to prevent falling. Several methods are 
provided to prevent falling. These are: 
 
• Securing tanks to a fixed object. 
 
• Securing tanks on a cart. 
 
• 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. 
 
• Securing to a rack. 
 
Cylinders must also be protected against vehicle impact. 
 
 
FLAMMABLE GASES 
 
Flammable gases share the same general hazards of all compressed gases (i.e., they are stored 
under pressure). In addition, since they are flammable, they contribute additional fuel to any fire 
situation in which they may become involved. A rupture of a container of flammable gas during 
a fire results in a large increase in thermal energy in addition to the force of a pressure release. 
Fire codes, therefore, have additional requirements for the storage and handling of flammable 
compressed gases and requirements for specific gases, such as liquefied petroleum gas (LPG). 
 
Control areas are used with respect to the allowable storage and use of flammable gases. As 
discussed earlier, the MAQ of gas permitted in a control area can be expressed in a code of 
pounds or cubic feet at normal temperature and pressure (NTP). NTP is a temperature of 70 F 
(21 C) at an absolute pressure of 14.7 psia (101.325 kilopascal (kPa)). As with many other 
hazardous materials, the amount of flammable gas per control area can be increased by 100 
percent in a sprinklered building or if a gas cabinet is used for storage. 
 
When a gas cabinet is used to increase the allowable storage, it is required to have steel 
construction and self-closing doors. It 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. A gas 
cabinet must also be provided with an exhaust system which maintains a negative pressure with 
respect to the surrounding area.   
 
Flammable gases can be stored in cylinders or tanks. When stored in cylinders with a flat bottom, 
the cylinders are usually required to be stored in a vertical position. They must also be secured to 
prevent falling. 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. Nesting consists of having the cylinders 
grouped together in contact with each other or with walls at three points. Nesting of cylinders is 
permitted in servicing and warehouse facilities not open to the public.  
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In addition to the general limits of MAQs permitted in control areas, codes may prohibit or 
restrict the storage of flammable compressed gases in occupancy classes such as assembly, 
educational, institutional, residential or business areas.  
 
Flammable gases are often stored outdoors. The codes contain provision for outdoor control 
areas. The amount of gas permitted in an outdoor control area is understandably greater than 
permitted in an indoor control area. If tanks or cylinders are stored outdoors in areas where 
sunlight may produce extreme temperatures, then overhead covers are provided. Areas where 
tanks or cylinders are stored must be kept clear of combustible debris and vegetation. 
 
 
LIQUEFIED PETROLEUM GAS 
 
LPG is a widely used fuel. Inspectors can expect to encounter it in a wide variety of occupancies. 
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 for temporary heating. Codes have special and specific 
provisions for LPG.  
 
 
Containers 
 
LPG is used with portable containers/tanks or stationary installations. Portable storage containers 
are designed and constructed to be moved over a highway from one location to another. 
 
If more than 1,000 gallons is contained, then the portable tank must be equipped with protected 
container appurtenances and permanently mounted skids or runners or be fabricated and installed 
within a full framework. 
 
Storage containers over 2,000 gallons of individual capacity or with aggregate capacity 
exceeding 4,000 gallons must be stationary. Container sizes 2 1/2 pounds to 120,000 gallons are 
limited in congested areas. These limitations are established by local code (business districts). 
 
LPG vapor is heavier than air and can accumulate in low areas. This property affects the safe 
placement of LPG containers. 
 
 
LPG Container Location and Clearance — Key Considerations 
 
Examples of aboveground container clearances. 
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Size in Gallons 
Clearance to 

Buildings or Lot 
Lines 

Separation Between 
Containers 

125-250 10 feet 0 feet 

251-500 10 feet 3 feet 

501-2,000 25 feet 3 feet 

2,001-3,0000 50 feet 5 feet 

3,0001-7,0000 75 feet 25 feet or the sum of 
the diameter of the 
container 

 
Containers are generally required to be outside of buildings, but there are numerous exceptions. 
 
• Industrial occupancies. 

 
• Limited amounts in educational and institutional occupancies. 

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

 
• Allowed in restaurants for food preparation. 

 
• In buildings not accessible to the public (300-pound maximum). 
 
Industrial forklift trucks are generally to be fueled outdoors, their cylinder size is limited to 45 
pounds, and they are restricted in buildings frequented by the public. 
 
Cylinder refilling and exchange are commonly encountered. Cylinder refueling is to be 
conducted by trained personnel who remain in attendance. 
 
Containers are not to be stored in basements or near means of egress. Cylinders, except 2 1/2 
pounds, are not allowed to be stored in buildings accessible to the public. Protection is required 
against tampering and vehicle impact. Clearance is required for cylinders awaiting exchange 
from building, exits, liquefied petroleum (LP) dispensing station, combustible materials, and 
motor fuel dispensing. 
 
 
Damaged Containers 
 
Containers that show excessive denting or corrosion shall be removed from service. Containers 
that have been involved in a fire can be returned to service, but they must show no distortion and 
be prequalified for continued service by a manufacturer or a Department of Transportation 
(DOT) repair facility. They must be hydrostatically tested and have all appurtenances replaced. 
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CRYOGENIC FLUIDS 
 
A cryogenic fluid is a refrigerated liquefied gas with a boiling point less than -130 F. Flammable 
cryogenic fluids include hydrogen and methane. They are used to provide low temperature 
environments for freezing and chilling applications, such as freezing foods. Cryogenic fluids are 
stored or transported in portable tanks known as Dewar flasks, which are around a 40-gallon 
capacity, or larger tanks. Some cryogenic fluids are flammable, such as hydrogen; others are 
nonflammable, such as nitrogen. 
 
Cryogens expand at a ratio of 1,000-to-1 when heated to ambient temperature. If spilled in a 
closed space, they can expand and displace the air and cause a flammable atmosphere. For 
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. 
 
Hazards are:  
 
• Burns from freezing. 

 
• Asphyxiation. 

 
• Explosion. 
 
The discharge of the pressure relief devices must be to the open air to minimize danger to 
personnel and equipment. The discharge must also be arranged so that the discharging fluid will 
not enter other buildings. 
 
Containers and piping for cryogenic fluid systems must be identified with the name of the 
product. Supports for cryogenic fluid tanks subjected to exposure to temperatures less than -150 
F must be protected against the effects of low temperature exposure. 
 
Piping must be suitable for temperatures and pressures to which subjected. Tanks must be 
separated from buildings, lot lines, air intakes, combustible debris, patient areas and places of 
public assembly.  
 
 
MEDICAL GASES 
 
Several gases, both flammable and nonflammable, may be encountered in health care facilities. 
These include oxygen, nitrous oxide, carbon dioxide, and medical air. Medical gases must 
comply with the general requirements for flammable gases with respect to MAQs. They must be 
stored in a separate area. Oxidizing gases cannot be stored with any flammable gas or liquid. 
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Medical gases, if stored indoors, must be in a: 
 
• One-hour exterior room. 

 
• One-hour interior room.  

 
• Gas cabinet. 
 
Exterior rooms must be separated from remainder of building by one-hour assembly. Openings 
to interior spaces must be protected with self-closing smoke and draft assemblies of one-hour 
rating. 
 
Two exterior vents of 36 square inches, one within 6 inches of floor and one within 6 inches of 
ceiling, are required. The room should have a sprinkler “to provide cooling” in case of fire. 
 
Interior rooms have the following requirements: 
 
• One-hour rated room. 
 
• Sprinklered. 
 
• 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. 
 
Gas cabinets have a three-cylinder maximum. They must be made of 12 gauge steel with self-
closing limited access ports, self-closing doors. Gas cabinets must be connected to an exhaust 
system with ventilation velocity no less than 200 feet per minute and internally sprinklered. 
 
 
CORROSIVES 
 
Corrosive materials are widely used in industry and will be encountered by inspectors. They pose 
a serious immediate risk to skin, tissue, eyes and other parts of the body. Most commonly 
encountered acids are corrosive. However, not all acids are classified as corrosives. Carborane 
super acid is an example of a noncorrosive acid that does not pose a risk to body tissue.  
 
Some strong bases are corrosives such as sodium hydroxide (NaOH) and potassium hydroxide 
(KOH). Corrosives may be either acids or bases. 
 
Typical corrosives include:  
 
• Sulfuric acid. 

 
• Nitric acid. 

 
• Sodium hydroxide. 

http://en.wikipedia.org/wiki/Sulfuric_acid
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• Potassium hydroxide. 
 

• Hydrochloric acid. 
 

• Sodium hypochlorite. 
 

• Glacial acetic acid.  
 

• Acetic anhydride. 
 
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). Corrosives can attack 
steel and aluminum and will attack adjacent containers if released.  
 
They can pose a threat to firefighters in runoff water.  
 
Control considerations are:  
 
• Segregation. 

 
• Containment. 

 
• Spill control. 

 
• Neutralizing. 
 
 
Storage of Corrosive Liquids 
 
If individual containers of corrosive liquid exceeding 55 gallons are being stored indoors, or if 
the aggregate capacity of multiple containers exceeds 1,000 gallons, then spill containment must 
be provided. Spill control can be accomplished in several ways, including liquid-tight raised or 
recessed floors or dikes. Sumps and collection systems can also be used. Codes also provide for 
special engineered systems of spill control. This could include chemical neutralization of an acid. 
 
When the amount of corrosive liquid exceeds that permitted for a control area, the floors of the 
storage area must be liquid tight. 
 
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 1,000-gallon capacity. 
Outdoor storage is also required to have clearance to public ways and lot lines. 
 
When corrosives are used or dispensed indoors, mechanical ventilation must be provided 
because of the injurious nature of corrosive fumes. Acids are used in waste water treatment to 
neutralize pH. 
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OXIDIZERS 
 
Oxidizers are used for a wide variety of purposes and will be found in a large number of 
occupancies. Examples of oxidizers and some of their uses include the following: 
 
• Ammonium nitrate — fertilizer, herbicide, insecticide, explosives. 
 
• Calcium chlorate — photography, pyrotechnics, herbicide. 
 
• Calcium chlorite — corrosion inhibitor, pigment, metal coating. 
 
• Hydrogen peroxide — bleaching of textiles, foam rubber, electroplating, water 

distillation, refining metals. 
 
• Sodium nitrate — curing foods, fertilizer, dye manufacturing. 
 
The hazard of individual oxidizers depends on their specific chemistry. As was described in Unit 
3, oxidizers are classified from Class 4 (most reactive) to Class 1 (least reactive). The class of an 
oxidizer in some cases will depend on the concentration. For example, perchloric acid solutions 
less than 50 percent by weight are Class 1 oxidizers. Perchloric acid solutions 50 to 60 percent 
are Class 2 and solutions 60 to 72 percent are Class 3. Oxidizers are found in low concentrations 
in household cleaning products. 
 
 
Storage 
 
Oxidizers are stored in tanks and bins. Tanks are for the storage of bulk liquid oxidizers. Bins are 
for the storage of bulk solid oxidizers. 
 
Both tanks and bins must meet the following requirements: 
 
• Materials of construction need to be compatible with the oxidizer stored. 
 
• Design and construction must be 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). 
 
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 avoid contact. Solid oxidizers should not be stored below liquid oxidizers.  
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They should be stored to prevent contact with water. This can affect container integrity and 
product stability. When flammable and combustible liquids containers are stored with oxidizer 
containers, they should be separated by at least 25 feet. 
 
The codes will have differing requirements for oxidizers based on their class, as well as 
restrictions on the amount of oxidizers which can be stored in certain occupancies. Class 4 liquid 
and solid oxidizers 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 for maintenance or operational purposes. 
 
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. 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. 
 
 
HIGHLY TOXIC AND TOXIC MATERIALS 
 
Highly Toxic Material 
 
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/kilograms or less of 

body weight when administered orally to albino rats weighing between 200 and 300 
grams each. 

 
• 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. 

 
• 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. 

 
 
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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Definitions 
 
• Dose: An amount of a substance taken at one time. 
 
• Concentration: Amount of a component in a volume. 
 
• 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. 
 
• Excessive flow valve: A valve designed to positively shut off the flow of gas in the event 

that its predetermined flow is exceeded. 
 
• 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. 
 
 
Exceptions 
 
Fire codes will contain some exceptions for the storage and use of toxic materials. 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. The codes do not apply to 
consumer-type products in dwellings and private garages. 
 
MAQs are established for highly toxic and toxic materials. The International Fire Code (IFC) 
establishes the following MAQs. 
 
 
Table 2703.1.1(2) — Maximum Allowable Quantity per Control Area of Hazardous 

Material Posing a Health Hazard 
 

Material 

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) 
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Indoor Storage 
 
For chemicals that pose a health hazard, indoor storage requires that the floor be liquid tight. For 
highly toxic solids and liquids: 
 
• Storage shall be in an approved hazardous material storage cabinet. 
 
• Isolated from other material storage by construction according to the International 

Building Code (IBC). 
 
Indoor methods of liquid transfer.  
 
• Safety cans complying with Underwriters Laboratories (UL) 30. 
 
• Closed piping system. 
 
• From containers or tanks with approved pump system. 
 
• If moved by gravity, must have self-closing or automatic closing valves and secondary 

containment. 
 
• An approved engineered liquid transfer system. 
 
Indoor storage requires an exhaust ventilation open system, that is, a mechanical exhaust 
ventilation that provides for capture of gases, fumes, mist or vapors at the point of generation. 
Mechanical exhaust ventilation must be provided in a closed system only if the closed system 
will be opened as part of normal operation.  
 
Cylinders and tanks stored in gas cabinets.  
 
• Gas cabinet shall be located within a gas room. 
 
• Exhaust ventilation shall be provided. 
 
• Gas cabinet or exhaust enclosure shall be provided for leaking cylinders. 
 
• Leaking portable cylinders shall be provided with portal ventilation ducts directed to a 

treatment system. 
 
Piping controls for stationary tanks must include:  
 
• Pressure relief devices that vent to a treatment area. 
 
• Pressure relief valves on outdoor systems that are intended to relieve pressure for fire 

exposure are not required to be vented. 
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• Filling and dispensing connections shall have a means of local exhaust and be exhausted 
to a treatment facility. 

 
• Stationary tanks provided with the means of excess flow control. 
 
 
Gas Rooms 
 
Gas rooms must be exhausted to an exhaust system that is equipped with an approved sprinkler 
system. An alternative fire extinguishing system shall not be used. Automatic fire detection must 
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. 
 
Treatment systems are utilized to handle accidental releases. They must be capable of diluting, 
absorbing, containing, neutralizing or burning highly toxic and toxic gases. Maximum discharge 
of gas to be reduced to one-half of the Immediately Dangerous to Life and Health (IDLH) level. 
Treatment systems are sized to handle the worst-case scenario. Stationary tanks, portable tanks 
and cylinders must be labeled with maximum rate of release for compressed gas. 
 
Emergency power standby power must be provided in gas rooms with a valve that will close 
automatically when gas is detected. 
 
 
Limitations for Indoor Use and Storage 
 
• Highly toxic compressed gas shall not be stored or used in Group A, E, I and U 

occupancies. Exception is 20 cubic feet within gas cabinets for fume hoods. 
 
• Group R — highly toxic compressed gas and toxic shall not be stored or used in Group R 

occupancies. 
 
• Office, retail sales, and classrooms shall not store or use highly toxic or toxic compressed 

gas. Exception is for classroom with 20 cubic feet or less in gas cabinet or fume hood. 
 
 
Use of Exhausted Enclosures to Increase MAQ 
 
• Noncombustible construction. 
 
• Ventilation system operated negative pressure. 
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• Installed in accordance with the International Mechanical Code. 
 
 
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.  
 
 
Outdoor Storage and Use of Solids and Liquids 
 
Outdoor storage location must be 20 feet from lot lines, public streets, public alleys and public 
way. A 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. 
 
Exhaust scrubbers must be provided where spill or accidental release can be expected. 
Installation is performed according to the International Mechanical Code. 
 
 
Outdoor Storage Piles 
 
• 2,500 cubic feet per pile. 
 
• Aisle width of 10 feet between piles or one-half the height of the pile. 
 
 
Weather Protection 
 
• Overhead weather protection with automatic sprinkler system or storage vessel shall be 

fire resistant. 
 
• Noncombustible construction according to the IBC. 
 
• Outdoor liquid transfer same as indoor. 
 
 
Outdoor Location of Storage or Use of Gases 
 
The distance to exposures should be 75 feet from the lot line, public street, public way or exit 
discharge. The location must include a two-hour fire barrier that interrupts a line of sight 
between storage and exposure and is at least 5 feet from any exposure and does not have more 
than two sides of approximately 90 degrees. 
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Openings in exposure building not associated with the manufacture of the toxic gas must be 
protected with a two-hour fire barrier and/or the building cannot be within 75 feet of storage. Air 
intakes must not be located within 75 feet of storage. 
 
Leaking cylinders or tanks must have a gas cabinet adjacent to the outside storage area. Portable 
tanks, piping and controls, and stationary tanks must be in accordance with indoor regulations. 
 
Ozone gas generator rooms must be in accordance with the International Mechanical Code 
including: 
 
• Six air changes per hour. 

 
• Gas detection. 

 
• Normally not occupied. 

 
• Room access doors are marked properly. 
 
 
ORGANIC PEROXIDES 
 
Peroxides can be either inorganic or organic. Organic peroxides are unique in the code because 
of their explosive properties. They are chemically characterized by a weak oxygen-to-oxygen 
bond in the molecule. Organic peroxides are derived from hydrogen peroxide by chemically 
replacing the hydrogen atoms with an organic structure. The weak bonding of the oxygen atoms 
results in a tendency to react and form more chemically stable substances. A violent 
decomposition of organic peroxide can be initiated by heat, shock, light or sparks. They easily 
react with strong oxidizing and reducing agents. 
 
Examples of organic peroxides include the following: 
 
• Butyl hydroperoxide. 

 
• Diacetyl peroxide. 

 
• Dibenzoyl peroxide. 

 
• Dicumyl peroxide. 

 
• Diisopropyl peroxydicarbonate. 

 
• Methyl ethyl ketone peroxide. 
 
As with oxidizers, organic peroxides are classified from Class 1 to Class 5 with Class 1 being the 
most hazardous. Class 1 organic peroxides can react with sufficient force to create a deflagration 
hazard. Some organic peroxides, known as unclassified detonable, are capable of a detonation 
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under fire conditions. As in the case of oxidizers, the hazard classification of an organic peroxide 
can be affected by its concentration. The following chart illustrates the effect of concentration on 
hazard class for 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 
 
Appropriately, codes contain restrictions on the storage of organic peroxides. Any amount of 
Class I organic peroxides and organic peroxides capable of detonation must be stored in a 
hazardous material cabinet in A, E, I and U occupancies. The MAQ permitted in control areas is 
small. The MAQ of Class I organic peroxide for example is 1 pound. 
 
Unclassified detonable and Class I organic peroxides shall not be stored or used in R 
occupancies. 
 
Unclassified detonable and Class I organic peroxides shall not be stored or used in offices or 
retail sales areas of B, F, M or S occupancies. Unclassified detonable and Class I organic 
peroxides are permitted in the classrooms in B, F or M occupancies in hazardous materials 
cabinets. 
 
Unclassified detonable organic peroxides that are capable of detonating in their normal shipping 
containers, when stored indoors, are stored as explosives. When the amount of organic peroxides 
stored exceeds the MAQ for detonable and Class I organic peroxides, they must be stored in a 
detached building. Detached buildings can also be required for Class II and III organic 
peroxides. 
 
 
Special Requirements for Organic Peroxides  
 
The vast majority of organic peroxides are found at refrigerated temperatures, some at freezing 
temperatures (below 0 C). 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. 
 
Rooms for the storage of organic peroxides must have liquid-tight floors. Storage areas for 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 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. 
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Because of the sensitivity of organic peroxides, special storage arrangements are required. 
Containers and packages in storage areas are required to be closed. Bulk storage is not permitted 
in piles or bins. A 2-foot space is required between the storage and a wall that is not insulated. 
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 and 
areas containing unclassified detonable and Class I organic peroxides. 
 
 
PYROPHORIC MATERIALS 
 
Pyrophoric materials will ignite spontaneously in air at temperatures of or below 130 F (54 C). In 
addition, they may be toxic, corrosive or water-reactive. This section will demonstrate that they 
require very special handling procedures. 
 
Examples of pyrophoric materials include: 
 
• Finely divided metals or metal powders. 

 
• Nonmetal hydrides. 

 
• Phosphorus. 

 
• Alkali metals: lithium, sodium, potassium. 

 
• Gases: silane, dichlorosilane, phosphine. 
 
Pyrophoric materials are used for applications, such as spark mechanisms in cigarette lighters 
and firearms. They are also encountered in semiconductor manufacturing and research 
laboratories. Pyrophorics can be solid, liquid or gas.  
 
Pyrophoric liquids are handled in bottles with a lined septum. They are also supplied in tanks. 
The handling procedures for pyrophoric liquids are very precise. The liquid is withdrawn from 
the bottle using a syringe which is dry and flushed with an inert gas.  
 
Pyrophoric solids are stored in an inert atmosphere or in kerosene. Working with pyrophoric 
solids requires a glove box with an inert atmosphere. Some pyrophoric solids, such as sodium 
hydride, can be handled for a short period of time in air depending on the ambient temperature, 
lower temperatures being safer. However, this is not desirable. Avoid storage near heat and 
flame, oxidizers and water. All containers should be labeled with the correct chemical name and 
hazard warning.  
 
Disposal of a small amount of pyrophoric solid can be accomplished by a process known as 
quenching. The pyrophoric solid is diluted with a nonreactive solvent, such as toluene. The 
solution can be added to dry ice and then quenched with a mildly reactive substance such as 
methanol. 
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Pyrophoric gases must be handled in a closed system and must be used within a purged 
containment system. Pyrophoric gases must be stored in gas cabinets in an inert atmosphere. 
Amounts exceeding the MAQ for pyrophoric gases must be in detached storage buildings. Safety 
clearances are required from the detached buildings depending on the amount stored. For 
example, 250 cubic feet of gas in a detached building would require a safety clearance of 25 feet 
from an interior lot line.  
 
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 
 

MATERIAL CLASS 

GROUP WHEN 
THE MAXIMUM 
ALLOWABLE 
QUANTITY IS 
EXCEEDED 

STORAGE USE-CLOSED SYSTEMS USE-OPEN SYSTEMS 

Solid 
Pounds 
(cubic 
feet) 

Liquid 
gallons 

(pounds) 

Gas 
cubic 
feet 
at 

NTP 

Solid 
Pounds 
(cubic 
feet) 

Liquid 
gallons 

(pounds) 

Gas 
cubic 
feet 
at 

NTP 

Solid 
Pounds 
(cubic 
feet) 

Liquid 
gallons 

(pounds) 

Pyrophoric N/A H-2 4 (4) 50 1 (1) 10 0 
 

0 
 

 
 
UNSTABLE REACTIVE MATERIALS 
 
An unstable reactive material is defined as a material, other than an explosive, which, 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, or in the absence of an inhibitor, or in the presence of contaminants, or in 
contact with incompatible materials. Examples include acetylene, dry nitrocellulose, and 
hydrazine.  
 
Unstable reactive materials are divided into four classes for code purposes with Class 4 being the 
most hazardous and Class 1 the least hazardous. 
 
 
Class 4 
 
Materials readily capable of detonation, explosive decomposition, or explosive reaction at NTPs. 
This class includes materials that are sensitive to mechanical or localized thermal shock at NTPs. 
 
 
Class 3 
 
Materials capable of detonation, explosive decomposition, or explosive reaction but require a 
strong initiating source or which must be heated under confinement before initiation. This class 
includes materials that are sensitive to thermal or mechanical shock at elevated temperatures and 
pressures. 
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Class 2 
 
Materials that 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 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. 
 
 
Indoor Storage 
 
Indoor storage of Class 3 and 4 unstable (reactive) materials must meet the requirements of the 
IBC for explosives. Indoor storage rooms for Class 3 and 4 unstable (reactive) materials must 
have explosion control. Floors of storage areas must be liquid tight.  
 
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. Unstable (reactive) materials cannot be stored in basements.  
 
 
Outdoor Storage 
 
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. Outdoor storage of 
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. 
 
 
Picric Acid 
 
Picric acid is a well-known reactive material. Its history can be traced to the eighteenth century. 
Its earliest use was for military explosives. 
 
 
Potential Acute Health Effects 
 
Very hazardous in case of skin contact (irritant) and eye contact (irritant). Hazardous in case of 
ingestion or inhalation. Slightly hazardous in case of skin contact (permeating). 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. Inhalation 
of dust will produce irritation to gastrointestinal or respiratory tract, characterized by burning, 
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sneezing and coughing. Severe overexposure can produce lung damage, choking, 
unconsciousness or even death. Inflammation of the eye is characterized by redness, watering 
and itching. Skin inflammation is characterized by itching, scaling, reddening or occasionally 
blistering. 
 
 
Potential Chronic Health Effects 
 
Slightly hazardous in case of skin contact (sensitizer). Carcinogenic effects: not available. 
Mutagenic effects: mutagenic for bacteria and/or yeast. Teratogenic effects: not available. 
Developmental toxicity: not available. The substance is toxic to mucous membranes. The 
substance may be toxic to blood, kidneys and liver. 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. 
 
 
Uses 
 
It is also used in electric batteries, as a reagent, and in the analytical chemistry of ores. Dry picric 
acid is very shock sensitive. Picric acid is stored under water in glass or plastic bottles. If stored 
in a metal container, picric acid can form metal picrate salts which are more sensitive and 
hazardous than the acid itself.  
 
Picric acid is sometimes encountered in laboratory store rooms where it may have been 
abandoned or left unused for some time. In these circumstances, it is often found to have “dried 
out,” rendering it very hazardous. 
 
 
Handling Picric Acid 
 
Do not allow picric acid to dry out. Do not let dry picric acid (crystals) form in the container or 
on the cap threads of a container creating a strong incandescent light. Ground all equipment 
containing the material. Empty containers may pose a fire risk. Avoid shock and friction. Avoid 
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing 
agents, metals and alkalis. In case of insufficient ventilation, wear suitable respiratory 
equipment. If ingested, seek medical advice immediately and show the container or the label to 
medical provider(s). Keep away from heat. Keep away from sources of ignition. 
 
 
Picric Acid Storage 
 
Picric acid should be stored in a segregated area away from oxidizing and organic materials. 
They should be isolated from organic materials. Do not store in metal containers. Keep the 
container in a cool, well-ventilated area. Keep wet with a minimum of 30 percent water so that it 
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doesn’t dry out. Keep container tightly closed and sealed until ready for use. Avoid all possible 
sources of ignition.  
 
 
WATER-REACTIVE MATERIAL 
 
Water-reactive materials are those that explode; violently react; produce flammable, toxic or 
other hazardous gases; or evolve enough heat to cause autoignition or ignition of combustibles 
upon exposure to water or moisture. The concern to firefighters is obvious. Water cannot be used 
on fires involving water-reactive materials. 
 
Water-reactive materials include aluminum carbide, calcium carbide, lithium, magnesium 
phosphide and sodium. 
 
As with other hazardous materials, there are varying degrees of hazards which are reflected in 
how they are treated in the codes. Water-reactive materials are classified 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, or evolve enough heat 
to cause autoignition or ignition of combustibles upon exposure to water or moisture. 

 
• 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 
 

MATERIAL CLASS 

GROUP WHEN 
THE MAXIMUM 
ALLOWABLE 
QUANTITY IS 
EXCEEDED 

STORAGE USE-CLOSED SYSTEMS USE-OPEN SYSTEMS 

Solid 
Pounds 
(cubic 
feet) 

Liquid 
gallons 

(pounds) 

Gas 
cubic 
feet 
at 

NTP 

Solid 
Pounds 
(cubic 
feet) 

Liquid 
gallons 

(pounds) 

Gas 
cubic 
feet 
at 

NTP 

Solid 
Pounds 
(cubic 
feet) 

Liquid 
gallons 

(pounds) 

Water 
reactive 

3 
2 
1 

H-2 
H-3 

Not Applicable 

5 
50 
Not 

Limited 

(5) 
(50) 
Not 

Limited 

N/A 

5 
50 
Not 

Limited 

(5) 
(50) 
Not 

Limited 

N/A 

1 
10 
Not 

Limited 

(1) 
(10) 
Not 

Limited 

 
 
Calcium Carbide 
 
• Class 2 water-reactive material. 
 
• MAQ is 50 pounds in storage and closed systems; 10 pounds in open systems. 
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Rooms that are used for the storage of water-reactive solids and liquids are required to be 
constructed to resist the penetration of water. The only piping carrying water permitted in such 
rooms is piping for automatic sprinklers. 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. This could 
obviously be applied to water-reactive materials.  
 
 
Handling 
 
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing 
material. Do not breathe dust. 
 
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. 
 
Keep away from incompatibles such as oxidizing agents, acids, alkalis and moisture. 
 
 
Indoor Storage Exceeding MAQ 
 
Detached storage should be away from occupied structure. Liquid-tight floor. Liquid-tight 
construction. The room should be waterproof. Piping carrying water for other than approved 
automatic sprinkler systems shall not be within such rooms or areas. 
 
Indoor storage rooms and areas containing Class 2 or 3 water-reactive solids and liquids are 
required to have an explosion control system. The explosion control system could be either a 
system of deflagration venting or an explosion suppression system. 
 
When a Class 3 area is equipped with automatic sprinkler systems, materials are to be in water-
tight containers. Note: The IFC permits omission of automatic sprinklers when water would 
create a fire or life hazard. The codes contain requirements for indoor storage configuration. 
Solid and liquid indoor storage must be in piles no greater than 500 cubic feet. Aisle widths 
between piles are to be no less than one-half the height of the pile or 4 feet, whichever is greater.  
 
 
Outdoor Storage 
 
Outdoor storage of water-reactive solids and liquids shall be within tanks or closed water-tight 
containers. 
 
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. 
 
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. 
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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. 
 
Class 3 water-reactive solids and liquids shall be limited to piles no greater than 500 cubic feet 
(14 cubic meters). Class 2 water-reactive solids and liquids shall be limited to piles not greater 
than 1,000 cubic feet (28 cubic meters). 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. 
 
Secondary containment shall be provided in accordance with the provisions of Section 
5004.2.2.4. 
 
 
EXPLOSIVES AND FIREWORKS 
 
There is a difference between high-explosive and low-explosive materials. 
 
Explosion — the bursting or rupture of an enclosure or a container due to the development of 
internal pressure from a deflagration (NFPA 1, Fire Code). 
 
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). 
 
Explosive material — a chemical compound, mixture, or device, the primary or common purpose 
of which is to function by explosion. 
 
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). 
 
Low-explosive — an explosive that has a reaction velocity of less than 3,000 feet per second 
(NFPA 921). 
 
 
Fire Inspector’s Role 
 
Regulate storage used in normal day-to-day operations of construction blasting, demolition and 
special uses. 
 
The use of fireworks is a cultural and historic tradition in the United States. 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. Fireworks vary 
from those intended for retail use to those intended for public displays. 
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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 
 
In some areas, the use of explosives is common for construction, demolition or quarrying. In 
other areas, explosives may be rarely used. 
 
The fire codes contain extensive and fairly complicated regulations for both fireworks and 
explosives. This is due in part to the technical nature of explosives and fireworks.  
 
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. 
 
The location and identification of unlawful explosives has become increasingly important due to 
the heightened concern for potential acts of terrorism. One problem for the inspector is 
recognizing explosive packaging. Some explosive packaging simply does not stand out and 
could be overlooked. 
 
 
Exceptions 
 
As with hazardous materials in general, fire codes contain several exceptions. Fire codes 
typically do not apply to: 
 
• Armed forces of the U.S. 
 
• Small arms ammunition when packaged in accordance with DOT packaging 

requirements. 
 
• 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. 

 
• The use of explosive materials by federal, state, and local regulatory, law enforcement, 

and fire agencies. 
 
• Special industrial explosive devices (like stud drivers) that in the aggregate contain less 

than 50 pounds of explosive material. 
 
• Possession, storage and use of blank industrial power load cartridges 
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• Transportation in accordance with DOT 49 Code of Federal Regulations (CFR). 
 
• Items pre-empted by federal regulations. 
 
• Model and high-powered rocketry, which is covered by other NFPA standards. 
 
• Mining and quarry operations are usually regulated by state government mining 

authorities. 
 
• Transportation of explosive falls under the DOT and state police. 
 
 
Administrative Oversight of Explosives 
 
Appropriately, codes contain provision for the administrative control of explosives and 
fireworks. 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. 
 
 
Prohibited Explosives 
 
Codes prohibit the possession, use or handling of some explosives including: 
 
• Liquid nitroglycerin. 
 
• Dynamite with more than 60 percent liquid explosive ingredient. 
 
• Dynamite with an absorbent that permits leakage. 
 
• Nitrocellulose in a dry and uncompressed condition in a quantity greater than 10 pounds. 
 
• 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. 
 
• Explosive compositions that ignite spontaneously or undergo marked decomposition, 

rendering the products of their use.  
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• More hazardous when subjected for 48 consecutive or less to a temperature of 167 F. 
 
• New explosive materials until approved by DOT. 
 
• Explosive materials condemned by DOT and others listed in the IFC. 
 
• Explosive materials containing an ammonium salt and a chlorate. 
 
• Explosives not packed or marked as required by DOT. 
 
 
Classes of Explosives 
 
Explosives are classified by DOT as follows: 
 
• Division 1.1: Explosives that have a mass explosion hazard. A mass explosion is one that 

affects almost the entire load. 
 
• Division 1.2: Explosives that have a projection hazard but not a mass explosion hazard. 
 
• 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. 
 
• 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. 

 
• 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. 

 
• Division 1.6: 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. 

 
 
Separation Distances 
 
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. The tabular separation distances in the codes do not provide absolute 
safety. 
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Q-D Tables and Abbreviations 
 
Q-D is the quantity of the explosive material and separation distance relationships providing 
protection. These relationships are based on levels of risk considered acceptable for the 
stipulated exposures and are tabulated in the appropriate Q-D tables. The separation distances 
specified afford less than absolute safety. 
 
Minimum separation distance (D): The minimum separation distance (D) 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. 
 
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. 
 
Inhabited building distance (IBD): The minimum separation distance between an operating 
building or magazine containing explosive materials and inhabited building or site boundary. 
 
Intermagazine distance (IMD): The minimum separation distance between magazines.  
 
Public traffic route (PTR): 
 
 
Handling and Storage 
 
Explosive storage is limited to magazines. A magazine is a structure designed and constructed 
for storing the explosive materials. 
 
Blasting agents are commonly stored in tractor-trailer trucks that transport them from site to site. 
 
 
Magazines 
 
Fire codes require that explosives and explosive materials (blasting agents and detonators) be 
stored in magazines. A magazine is a building, structure or container approved for the storage of 
explosives. 
 
There are several types of magazines: 
 
• Type 1: 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. 
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• Type 2: A portable or mobile structure, such as a box, skid-magazine, trailer or 
semitrailer, constructed in accordance with the requirements of NFPA 495, NFPA 1124 
or DOT 27 CFR that is fire resistant, theft resistant, weather resistant and ventilated. If 
used outdoors, a Type 2 magazine is also bullet resistant.  

 
• Type 3: A fire-resistant, theft-resistant and weather-resistant “day box” or portable 

structure constructed in accordance with NFPA 495, NFPA 1124 or DOT 27 CFR 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 and constructed in accordance with NFPA 495, NFPA 1124 or DOT 27 CFR. 

 
• 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, which is constructed in accordance with NFPA 495, NFPA 1124 or 
DOT 27 CFR. 

 
 
Magazine Requirements 
 
• Constructed in accordance with NFPA 495, NFPA 1124 or DOT 27 CFR. 

 
• Explosives. 

 
• Explosive materials.  

 
• Division 1.3 G fireworks. 
 
 
Exceptions 
 
Exceptions exist for the basic requirement for use of magazines. These are fireworks at display 
sites in “ready boxes” and portable magazines not exceeding 120 square feet. Also storage of 
fireworks display site. 
 
 
Indoor Magazines 
 
The codes provide for the use of indoor magazines. Indoor magazines are limited to Group F, H, 
M or S occupancies and research and development laboratories. Indoor magazines are required to 
be fire resistant and theft resistant. They are to be painted red. They are to be fitted with wheels 
to facilitate removal in the event of an emergency. The door is to be labeled “EXPLOSIVES — 
KEEP FIRE AWAY.” 
 



APPLICATION OF THE CODE AND CONTROL METHODS 

SM 5-166 

No more than 50 pounds of explosive material are permitted in one magazine. Magazines are to 
be located on the first floor within 10 feet of an entrance and only at grade access. Indoor 
magazines cannot be used in a Group R occupancy. No more than two magazines can be located 
in the same building with 10-foot separation and less than 5,000 detonators. 
 
 
Outdoor Magazines 
 
• 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. 

 
• Shall comply with Table 5604.5.2(2) and Table 5604.5.2(3). (See IFC 2012.) 
 
• If there are two or more storage magazines on the same property, there is a minimum 

distance from inhabited buildings, public transportation, and operating buildings. They 
shall be separated from each other by no less than the IMD. 

 
• Grouped magazines are 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). 
 
• 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 a distance of 25 feet from around the magazine.  
 
• Combustible storage not within 50 feet. 
 
• 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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Disposal of Explosive Materials 
 
Fire code official shall be notified whenever leaking or deteriorated explosive materials are 
determined to be dangerous and are to be disposed. Deteriorated materials considered unstable 
will be disposed of in accordance with the manufacturer’s specifications. Only qualified licensed 
personnel shall dispose of materials. 
 
Explosive material misfire shall be placed back in the magazine until it can be properly disposed 
of. 
 
Disposal sites will be in accordance with IFC Section 5604.10.5. Approved burning site shall be 
saturated with water and inspected before materials are burned. Forty-eight hours must be 
surpassed between burns of materials. Burns shall be observed from a safe distance by qualified 
personnel. Personnel shall not re-enter the burn site until it has been thoroughly inspected. 
 
 
Means of Egress 
 
Means of egress in all buildings shall comply with applicable requirements of NFPA 101, Life 
Safety Code. Means of egress in process buildings also shall comply with the following 
requirements: 
 
• At least two remotely located means of egress shall be provided from every point in 

every undivided floor area of more than 100 square feet (9 square meters). 
 
• Where process buildings are divided into rooms, means of egress shall be as follows: 
 

- At least two means of escape shall be provided from each room of more than 100 square 
feet (9 square meters). 
 
- Toilet rooms shall be permitted to have only one means of egress, provided that they are 
located away from or shielded from process areas. 
 

• 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. 

 
• Exit doors shall open outward and shall be capable of being pressure actuated from the 

inside. 
 
 
LABORATORIES 
 
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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For code purposes, a laboratory is defined as “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.” 
 
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.”  
 
NFPA 45, Standard on Fire Protection for Laboratories Using Chemicals is the standard which 
addresses laboratories using chemicals. NFPA 45 exempts several types of laboratories such as: 
 
• Laboratories with less than one gallon of flammable or combustible liquid. 
 
• Laboratories containing 75 cubic feet of flammable gas. 
 
• Laboratories which are pilot plants. 
 
• Laboratories that only handle chemicals with a hazard rating as defined in NFPA 704, 

Standard System for the Identification of the Hazards of Materials for Emergency 
Response of 0 or 1. 

 
• Laboratories that are primarily manufacturing plants. 
 
• Incidental testing facilities. 
 
• Physical laboratories that use chemicals only for incidental purposes. 
 
• Hazards associated with radioactive materials. 
 
• Laboratories that work only with explosive material as covered by NFPA 495. 
 
 
Classification of Laboratories 
 
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. 
 
• 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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• 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. 
 
Chemical storage and handling. 
 
• 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)) on hand so that storage requirements can be ascertained for personnel in the 
laboratory.  

 
• All chemical containers must be properly labeled with full chemical names, hazard 

warning, and name of the manufacturer.  
 
• Chemical should be dated upon receipt.  
 
• Disposal of material should be in accordance with the MSDS.  
 
• 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, on the floor, in the aisles, in areas of 

egress, or on bench tops.  
 
• Chemicals should be stored away from direct sunlight. 
 
• All containers should be in good condition and be able to be sealed properly. A defective 

container should be removed and disposed of properly.  
 
• Do not store chemicals in a room with a recirculation ventilation system. 
 
• Chemicals should be stored in such a manner that they will not tip, be punctured, or 

break.  
 
• Chemicals should not be stored above eye level. Safety cans must be used according to 

manufacturer specifications for any type of flammable solvents.  
 
• Check floors in areas where containers are stored and check for missing labels.  
 
• All drums should be raised up off the floor so they will not sweat or corrode.  
 
• 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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• Store acids in a dedicated acid cabinet, and store highly toxic materials in a locked 
dedicated poison cabinet.  

 
• Do not store any chemicals under sinks or near water.  
 
• 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. Every laboratory should maintain an up-to-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. During laboratory operations, gases stored in cylinders that 
are flammable, combustible, explosive, corrosive and poisonous may be used in experimental 
applications. 
 
 
SUMMARY 
 
• Flammable and combustible liquids. 
 
• Compressed gases. 
 
• Flammable gases. 
 
• Flammable cryogenic fluids. 
 
• LPG. 
 
• Cryogenic fluids. 
 
• Medical gases. 
 
• Corrosives. 
 
• Oxidizers. 
 
• Highly toxic and toxic materials. 
 
• Organic peroxides. 
 
• Pyrophorics. 
 
• Unstable reactive materials. 
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• Water-reactive materials. 
 
• Explosives and fireworks. 
 
• Laboratories. 
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Acetylene

001001

Synthetic/Analytical chemistry.

5/11/2011.

Material Safety Data Sheet

Product name

AIRGAS INC., on behalf of its subsidiaries
259 North Radnor-Chester Road
Suite 100
Radnor, PA 19087-5283
1-610-687-5253

Product use

MSDS #

Date of
Preparation/Revision

In case of emergency

Section 1. Chemical product and company identification

Acetylene

:

:

:

:

Supplier

1-866-734-3438

Synonym : acetylen; acetylene ; ethine; ethyne; narcylen
:

:

Inhalation

Emergency overview

Section 2. Hazards identification

Routes of entry

Potential acute health effects

Acts as a simple asphyxiant.

Contact with rapidly expanding gas may cause burns or frostbite.

Ingestion is not a normal route of exposure for gases

Contact with rapidly expanding gas may cause burns or frostbite.

Eyes

Skin

Inhalation

Ingestion

Physical state Gas.

See toxicological information (Section 11)

WARNING!

FLAMMABLE GAS.
MAY CAUSE FLASH FIRE.
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.
CONTENTS UNDER PRESSURE.

Keep away from heat, sparks and flame.  Do not puncture or incinerate container.  May
cause target organ damage, based on animal data.  Use only with adequate ventilation.
Keep container closed.

:

:

:

:

:

:

:

Medical conditions
aggravated by over-
exposure

Pre-existing disorders involving any target organs mentioned in this MSDS as being at
risk may be aggravated by over-exposure to this product.

:

Contact with rapidly expanding gases can cause frostbite.

Target organs : May cause damage to the following organs: lungs, upper respiratory tract, central
nervous system (CNS).

Potential chronic health effects

Chronic effects : May cause target organ damage, based on animal data.

Target organs : May cause damage to the following organs: lungs, upper respiratory tract, central
nervous system (CNS).

Acetylene 74-86-2 100 NIOSH REL (United States, 6/2009).
CEIL: 2662 mg/m³

  CEIL: 2500 ppm

Section 3. Composition, Information on Ingredients
Name % Volume Exposure limitsCAS number
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Acetylene

As this product is a gas, refer to the inhalation section.

Check for and remove any contact lenses.  Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids.  Get medical
attention immediately.

In case of contact, immediately flush skin with plenty of water for at least 15 minutes
while removing contaminated clothing and shoes.  To avoid the risk of static discharges
and gas ignition, soak contaminated clothing thoroughly with water before removing it.
Wash clothing before reuse.  Clean shoes thoroughly before reuse.  Get medical
attention immediately.

Move exposed person to fresh air.  If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband.  Get medical attention
immediately.

Section 4. First aid measures

Eye contact

Skin contact

Inhalation

Ingestion

:

:

:

:

No action shall be taken involving any personal risk or without suitable training.If it is suspected that fumes are still present,
the rescuer should wear an appropriate mask or self-contained breathing apparatus.It may be dangerous to the person
providing aid to give mouth-to-mouth resuscitation.

Frostbite : Try to warm up the frozen tissues and seek medical attention.

305°C (581°F)

Flammable.

Decomposition products may include the following materials:
carbon dioxide
carbon monoxide

Closed cup: -18.15°C (-0.7°F).

Lower: 2.5%  Upper: 100%

In case of fire, use water spray (fog), foam or dry chemical.

Extremely flammable in the presence of the following materials or conditions: open
flames, sparks and static discharge, heat and oxidizing materials.

Section 5. Fire-fighting measures
Flammability of the product

Auto-ignition temperature

Flash point

Flammable limits

Products of combustion

Fire hazards in the presence
of various substances

Fire-fighting media and
instructions

In case of fire, allow gas to burn if flow cannot be shut off immediately.  Apply water from
a safe distance to cool container and protect surrounding area.  If involved in fire, shut
off flow immediately if it can be done without risk.

Contains gas under pressure.  Flammable gas.  In a fire or if heated, a pressure
increase will occur and the container may burst, with the risk of a subsequent explosion.

Special protective
equipment for fire-fighters

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

:

:

:

:

:

:

:

:

Immediately contact emergency personnel.  Keep unnecessary personnel away.  Use
suitable protective equipment (section 8).  Shut off gas supply if this can be done safely.
Isolate area until gas has dispersed.

Immediately contact emergency personnel.  Stop leak if without risk.  Use spark-proof
tools and explosion-proof equipment.  Note: see section 1 for emergency contact
information and section 13 for waste disposal.

Environmental precautions

Section 6. Accidental release measures

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains
and sewers.

Personal precautions :

Methods for cleaning up :
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Acetylene

Keep container in a cool, well-ventilated area.  Keep container tightly closed and sealed
until ready for use.  Avoid all possible sources of ignition (spark or flame).  Segregate
from oxidizing materials.  Cylinders should be stored upright, with valve protection cap in
place, and firmly secured to prevent falling or being knocked over. Cylinder temperatures
should not exceed 52 °C (125 °F).

Use only with adequate ventilation. Use explosion-proof electrical (ventilating, lighting
and material handling) equipment. High pressure gas. Do not puncture or incinerate
container. Use equipment rated for cylinder pressure. Close valve after each use and
when empty. Keep container closed. Keep away from heat, sparks and flame. To avoid
fire, eliminate ignition sources. Protect cylinders from physical damage; do not drag, roll,
slide, or drop.  Use a suitable hand truck for cylinder movement.

Section 7. Handling and storage
Handling

Storage

:

:

Use only with adequate ventilation.  Use process enclosures, local exhaust ventilation or
other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits.  The engineering controls also need to keep gas, vapor
or dust concentrations below any lower explosive limits.  Use explosion-proof ventilation
equipment.

Ethyne NIOSH REL (United States, 6/2009).
CEIL: 2662 mg/m³

  CEIL: 2500 ppm

Section 8. Exposure controls/personal protection
Engineering controls

Product name

Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary.  Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

Personal protective equipment for the body should be selected based on the task being
performed and the risks involved and should be approved by a specialist before handling
this product.

Personal protection

Eyes

Skin

Respiratory

Consult local authorities for acceptable exposure limits.

:

:

:

:

Personal protection in case
of a large spill

: Self-contained breathing apparatus (SCBA) should be used to avoid inhalation of the
product.

Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.

Hands :

The applicable standards are (US) 29 CFR 1910.134 and (Canada) Z94.4-93

Sublimation temperature: -81.8°C (-115.2 to °F)

0.907  (Air = 1)

635  (psig)

35.3°C (95.5°F)

26.04 g/mole

Melting/freezing point

Section 9. Physical and chemical properties
Molecular weight

Critical temperature

Vapor pressure

Vapor density

C2-H2Molecular formula

:

:

:

:

:

:

Specific Volume (ft 3/lb) : 14.7058

Gas Density (lb/ft 3) : 0.0691   (-80°C / -112 to °F)
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Acetylene

The product is stable.

Extremely reactive or incompatible with the following materials: oxidizing materials.

Under normal conditions of storage and use, hazardous polymerization will not occur.

Under normal conditions of storage and use, hazardous decomposition products should
not be produced.

Section 10. Stability and reactivity
Stability and reactivity

Incompatibility with various
substances

Hazardous decomposition
products

Hazardous polymerization

:

:

:

:

Section 11. Toxicological information

Specific effects

Carcinogenic effects No known significant effects or critical hazards.

Mutagenic effects No known significant effects or critical hazards.

Reproduction toxicity No known significant effects or critical hazards.

No specific information is available in our database regarding the other toxic effects of
this material to humans.

May cause damage to the following organs: lungs, upper respiratory tract, central
nervous system (CNS).

Chronic effects on humans

Other toxic effects on
humans

:

:

Toxicity data

:

:

:

Section 12. Ecological information

Environmental fate : Not available.

Environmental hazards : This product shows a low bioaccumulation potential.

Toxicity to the environment : Not available.

Aquatic ecotoxicity

Not available.

Products of degradation: carbon oxides (CO, CO2) and water.:Products of degradation

Section 13. Disposal considerations
Product removed from the cylinder must be disposed of in accordance with appropriate Federal, State, local
regulation.Return cylinders with residual product to Airgas, Inc.Do not dispose of locally.

Section 14. Transport information

2.1 Limited
quantity
Yes.

Packaging
instruction
Passenger
aircraft
Quantity
limitation:
Forbidden.

Cargo aircraft
Quantity
limitation:
15 kg

DOT Classification ACETYLENE,
DISSOLVED

Regulatory
information

UN number Proper shipping
name

Class Packing group Label Additional
information

UN1001 Not applicable (gas).
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Acetylene

TDG Classification 2.1UN1001 ACETYLENE,
DISSOLVED

Explosive
Limit and
Limited
Quantity
Index
0

Passenger
Carrying Ship
Index
75

Passenger
Carrying
Road or Rail
Index
Forbidden

Special
provisions
38, 42

Mexico
Classification

UN1001 ACETYLENE,
DISSOLVED

2.1 -

Not applicable (gas).

Not applicable (gas).

“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the
product.”

Section 15. Regulatory information

U.S. Federal regulations

Connecticut Carcinogen Reporting: This material is not listed.
Connecticut Hazardous Material Survey: This material is not listed.
Florida substances: This material is not listed.
Illinois Chemical Safety Act: This material is not listed.
Illinois Toxic Substances Disclosure to Employee Act: This material is not listed.
Louisiana Reporting: This material is not listed.
Louisiana Spill: This material is not listed.
Massachusetts Spill: This material is not listed.
Massachusetts Substances: This material is listed.
Michigan Critical Material: This material is not listed.
Minnesota Hazardous Substances: This material is not listed.
New Jersey Hazardous Substances: This material is listed.
New Jersey Spill: This material is not listed.
New Jersey Toxic Catastrophe Prevention Act: This material is not listed.
New York Acutely Hazardous Substances: This material is not listed.
New York Toxic Chemical Release Reporting: This material is not listed.
Pennsylvania RTK Hazardous Substances: This material is listed.

TSCA 8(a) IUR: Partial exemption
United States inventory (TSCA 8b): This material is listed or exempted.

Clean Air Act (CAA) 112 regulated flammable substances: Ethyne

State regulations

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: Ethyne
SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
Ethyne: Fire hazard, reactive, Sudden release of pressure, Immediate (acute) health
hazard

:

:

United States

Acetylene

Clean Air Act (CAA) 112 accidental release prevention - Flammable Substances:
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Acetylene

Rhode Island Hazardous Substances: This material is not listed.

CEPA Toxic substances: This material is not listed.
Canadian ARET: This material is not listed.
Canadian NPRI: This material is listed.
Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.

WHMIS (Canada) Class A: Compressed gas.
Class B-1: Flammable gas.
Class F: Dangerously reactive material.

:

Canada

Section 16. Other information

FLAMMABLE GAS.
MAY CAUSE FLASH FIRE.
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.
CONTENTS UNDER PRESSURE.

Label requirements :

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.
Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.

Label requirements : Class A: Compressed gas.
Class B-1: Flammable gas.
Class F: Dangerously reactive material.

United States

Canada

3
4

0

National Fire Protection
Association (U.S.A.)

Health

Special

Instability

Flammability
:

Hazardous Material
Information System (U.S.A.)

1

4

2

*Health

Flammability

Physical hazards

:
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Material Safety Data Sheet
Ammonium nitrate MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ammonium nitrate

Catalog Codes: SLA3082, SLA4585

CAS#: 6484-52-2

RTECS: BR9050000

TSCA: TSCA 8(b) inventory: Ammonium nitrate

CI#: Not available.

Synonym:   Ammonium Saltpeter; Nitric acid, ammonium
salt

Chemical Name: Ammonium Nitrate

Chemical Formula: NH4NO3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Ammonium nitrate 6484-52-2 100

Toxicological Data on Ingredients: Ammonium nitrate: ORAL (LD50): Acute: 2217 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation (lung irritant). Slightly hazardous
in case of skin contact (permeator). Prolonged exposure may result in skin burns and ulcerations. Over-exposure by inhalation
may cause respiratory irritation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, mucous membranes. The substance may be
toxic to blood, gastrointestinal tract. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 300°C (572°F)

Flash Points: CLOSED CUP: Higher than 93.3°C (200°F).

Flammable Limits: Not available.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of heat, of combustible materials, of organic materials. Non-flammable in
presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of heat, of combustible materials, of organic
materials, of metals.

Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.

Special Remarks on Fire Hazards:
Caution: Strong Oxidizer. Contact with material may cause a fire. Contact with combustible or organic materials may cause
fire.

Special Remarks on Explosion Hazards:
It is an oxidizing agent and can self-ignite/detonate when in contact with powdered metals and some organic materials such as
Urea and Acetic Acid.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
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Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (white granular solid. Deliquescent solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 80.05 g/mole

Color: Not available.

pH (1% soln/water): 4.5 - 6.0 @ 25 deg. [Acidic.]

Boiling Point: Decomposition temperature: 210°C (410°F)

Melting Point: 169.6°C (337.3°F)

Critical Temperature: Not available.

Specific Gravity: 1.725 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.
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Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, acetone.

Solubility:
Easily soluble in cold water, hot water. Soluble in acetone. Partially soluble in methanol. Insoluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with reducing agents, combustible materials, organic materials, metals,
alkalis.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Also incompatible with finely powdered metals (aluminum, copper, chromium, iron, zinc brass, nickel , lead, manganese,
magnesium, antimony), acetic acid, ammonium chloride, phosphorus, sodium perchlorate, sulfur, bismuth, cadmium,
chlorides, cobalt, potassium and ammonium sulfate, sodium, sodium hypochlorite, sodium-potassium alloy, organic materials
and combustible materials (paper, oil, charcoal, etc.)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 2217 mg/kg [Rat].

Chronic Effects on Humans:
Causes damage to the following organs: lungs, mucous membranes. May cause damage to the following organs: blood,
gastrointestinal tract.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation (lung irritant). Slightly hazardous in case of skin contact
(permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
Carcinogenic effects: At this time, no studies were found on the possible carcinogenicity of Ammonium Nitrate in humans
or experimental animals. However nitrates can be reduced to nitrites in the body, and the formed nitrites can subsequently
react with amines to form suspect carcinogens N-nitrosamines. Genetic Effects: No genetic data was found for ammonium.
However, in general, nitrates and nitrites are genotoxic. Reproductive Effects: There has been some association between
consumption of nitrate-contaminated well water and birth defects, especially neural tube defects. However, these studies
would not specifically implicate Ammonium Nitrate.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. It may be absorbed through intact skin. Eyes: Causes eye irritation.
Inhalation: Causes respiratory tract (nose, throat), and mucous membrane irritation. Symptoms may include: coughing, severe
lung congestion, difficulty breathing. Inhalation of large amounts may cause systemic acidosis, Methemoglobinemia with
symptoms similar to acute ingestion. Ingestion: Gastroenteritis with abdominal pain, nausea, vomiting, diarrhea. Exposure
to large amounts may affect behavior/central nervous system, and blood and cause Methemoglobinemia, and systemic
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acidosis. Symptoms of Methemoglobinemia include cyanosis (blue lips, eyelids, earlobes, and skin), headache, fatigue,
weakness, convulsions, dizziness, loss of coordination, nausea, vomiting, dyspnea, and drowsiness. It may also affect the
cardiovascular system and cause increased or decreased heart rate, and hypotension. Chronic Potential Health Effects:
Ingestion: The toxicity of nitrates is due to in vivo conversion to nitrites. Chronic ingestion of more than 5 mg/kg/day is
considered unacceptable. Primary overdose effects include orthostatic hypotension and Methemoglobinemia. Orthostatic
hypotension, faintness, fatigue, weakness, depression, mental impairment, dizziness, shortness of breath, and reflex
tachycardia are common; headache, nausea and vomiting may also occur. Chronic ingestion may also cause nephritis.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 5.1: Oxidizing material.

Identification: : Ammonium Nitrate UNNA: 1942 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause birth
defects which would require a warning under the statute: No products were found. California prop. 65: This product contains
the following ingredients for which the State of California has found to cause cancer which would require a warning under the
statute: No products were found. Connecticut hazardous material survey.: Ammonium nitrate Rhode Island RTK hazardous
substances: Ammonium nitrate Pennsylvania RTK: Ammonium nitrate Massachusetts RTK: Ammonium nitrate Massachusetts
spill list: Ammonium nitrate New Jersey: Ammonium nitrate New Jersey spill list: Ammonium nitrate TSCA 8(b) inventory:
Ammonium nitrate

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS C: Oxidizing material.

DSCL (EEC):

HMIS (U.S.A.):

Health Hazard: 2
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Fire Hazard: 1

Reactivity: 1

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 0

Flammability: 0

Reactivity: 3

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:35 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet

SECTION 1  PRODUCT AND COMPANY IDENTIFICATION

CHEVRON REGULAR UNLEADED GASOLINE

Product Number(s):  CPS201000  [See Section 16 for Additional Product Numbers]
Synonyms:        Calco Regular Unleaded Gasoline

Company Identification
Chevron Products Company
Marketing, MSDS Coordinator
6001 Bollinger Canyon Road
San Ramon, CA 94583
United States of America

Transportation Emergency Response
CHEMTREC: (800) 424-9300 or (703) 527-3887
Health Emergency
ChevronTexaco Emergency Information Center: Located in the USA.  International collect calls accepted. (800) 231-0623 or (510) 231-0623
Product Information
Technical Information: (510) 242-5357

SPECIAL NOTES:  This MSDS applies to: Federal Reformulated Gasoline, California Reformulated Gasoline, Wintertime Oxygenated Gasoline,
Low RVP Gasoline and Conventional Gasoline.

SECTION 2  COMPOSITION/ INFORMATION ON INGREDIENTS

COMPONENTS CAS NUMBER AMOUNT 

Gasoline 86290-81-5 100 %volume 

Benzene 71-43-2 0.1 - 4.9 %volume 

Ethyl benzene 100-41-4 0.1 - 3 %volume 

Naphthalene 91-20-3 0.1 - 2 %volume 

Ethanol 64-17-5 0 - 10 %volume 

Methyl tert-butyl ether (MTBE) 1634-04-4 0 - 15 %volume

Tertiary amyl methyl ether (TAME) 994-05-8 0 - 17 %volume

Ethyl tert-butyl ether (ETBE) 637-92-3 0 - 18 %volume

Motor gasoline is considered a mixture by EPA under the Toxic Substances Control Act (TSCA). The refinery streams used to blend motor
gasoline are all on the TSCA Chemical Substances Inventory. The appropriate CAS number for refinery blended motor gasoline is 86290-81-5.
The product specifications of motor gasoline sold in your area will depend on applicable Federal and State regulations.  

SECTION 3  HAZARDS IDENTIFICATION

************************************************************************************************************************
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EMERGENCY OVERVIEW

- EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE
- HARMFUL OR FATAL IF SWALLOWED - MAY CAUSE LUNG DAMAGE IF SWALLOWED
- VAPOR HARMFUL
- CAUSES SKIN IRRITATION
- CAUSES EYE IRRITATION
- LONG-TERM EXPOSURE TO VAPOR HAS CAUSED CANCER IN LABORATORY ANIMALS
- KEEP OUT OF REACH OF CHILDREN
- TOXIC TO AQUATIC ORGANISMS
************************************************************************************************************************

IMMEDIATE HEALTH EFFECTS
Eye: Contact with the eyes causes irritation.  Symptoms may include pain, tearing, reddening, swelling and impaired vision.
Skin: Contact with the skin causes irritation.  Skin contact may cause drying or defatting of the skin.  Symptoms may include pain, itching,
discoloration, swelling, and blistering.  Contact with the skin is not expected to cause an allergic skin response.  Not expected to be harmful to
internal organs if absorbed through the skin.
Ingestion: Because of its low viscosity, this material can directly enter the lungs, if swallowed, or if subsequently vomited.  Once in the lungs it
is very difficult to remove and can cause severe injury or death.
Inhalation: The vapor or fumes from this material may cause respiratory irritation.  Symptoms of respiratory irritation may include coughing and
difficulty breathing.  Breathing this material at concentrations above the recommended exposure limits may cause central nervous system effects.
Central nervous system effects may include headache, dizziness, nausea, vomiting, weakness, loss of coordination, blurred vision, drowsiness,
confusion, or disorientation.  At extreme exposures, central nervous system effects may include respiratory depression, tremors or convulsions,
loss of consciousness, coma or death.

DELAYED OR OTHER HEALTH EFFECTS:
Reproduction and Birth Defects: This material is not expected to cause birth defects or other harm to the developing fetus based on animal
data.
Cancer: Prolonged or repeated exposure to this material may cause cancer.  Gasoline has been classified as a Group 2B carcinogen (possibly
carcinogenic to humans) by the International Agency for Research on Cancer (IARC).  

Contains benzene, which has been classified as a carcinogen by the National Toxicology Program (NTP) and a Group 1 carcinogen (carcinogenic
to humans) by the International Agency for Research on Cancer (IARC).  
Contains ethylbenzene which has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by the International Agency for
Research on Cancer (IARC).  
Contains naphthalene, which has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by the International Agency for
Research on Cancer (IARC).  

Whole gasoline exhaust has been classified as a Group 2B carcinogen (possibly carcinogenic to humans) by the International Agency for
Research on Cancer (IARC).  

Risk depends on duration and level of exposure.  See Section 11 for additional information.

SECTION 4  FIRST AID MEASURES

Eye: Flush eyes with water immediately while holding the eyelids open. Remove contact lenses, if worn, after initial flushing, and continue
flushing for at least 15 minutes.  Get medical attention if irritation persists.
Skin: Wash skin with water immediately and remove contaminated clothing and shoes.  Get medical attention if any symptoms develop.  To
remove the material from skin, use soap and water.  Discard contaminated clothing and shoes or thoroughly clean before reuse.
Ingestion: If swallowed, get immediate medical attention.  Do not induce vomiting.  Never give anything by mouth to an unconscious person.
Inhalation: Move the exposed person to fresh air.  If not breathing, give artificial respiration.  If breathing is difficult, give oxygen.  Get medical
attention if breathing difficulties continue.
Note to Physicians: Ingestion of this product or subsequent vomiting may result in aspiration of light hydrocarbon liquid, which may cause
pneumonitis.

SECTION 5  FIRE FIGHTING MEASURES

See Section 7 for proper handling and storage.

FIRE CLASSIFICATION:      
OSHA Classification (29 CFR 1910.1200): Flammable liquid.
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NFPA RATINGS:      Health: 1            Flammability: 3          Reactivity: 0

FLAMMABLE PROPERTIES:
Flashpoint: (Tagliabue Closed Cup)  < -45 °C (< -49 °F)
Autoignition:  > 280 °C (> 536 °F)
Flammability (Explosive) Limits (% by volume in air):  Lower:  1.4  Upper:  7.6

EXTINGUISHING MEDIA: Dry Chemical, CO2, AFFF Foam or alcohol resistant foam if >15% volume polar solvents (oxygenates).

PROTECTION OF FIRE FIGHTERS:
Fire Fighting Instructions: Use water spray to cool fire-exposed containers and to protect personnel.  For fires involving this material, do not
enter any enclosed or confined fire space without proper protective equipment, including self-contained breathing apparatus.
Combustion Products: Highly dependent on combustion conditions.  A complex mixture of airborne solids, liquids, and gases including carbon
monoxide, carbon dioxide, and unidentified organic compounds will be evolved when this material undergoes combustion.    

SECTION 6  ACCIDENTAL RELEASE MEASURES

Protective Measures: Eliminate all sources of ignition in the vicinity of the spill or released vapor.  If this material is released into the work
area, evacuate the area immediately.   Monitor area with combustible gas indicator.
Spill Management: Stop the source of the release if you can do it without risk.   Contain release to prevent further contamination of soil,
surface water or groundwater.  Clean up spill as soon as possible, observing precautions in Exposure Controls/Personal Protection. Use
appropriate techniques such as applying non-combustible absorbent materials or pumping.  All equipment used when handling the product must
be grounded.   A vapor suppressing foam may be used to reduce vapors.  Use clean non-sparking tools to collect absorbed material.  Where
feasible and appropriate, remove contaminated soil.  Place contaminated materials in disposable containers and dispose of in a manner consistent
with applicable regulations.
Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at (800) 424-8802 as appropriate or
required.  This material is covered by EPA's Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Petroleum
Exclusion.  Therefore, releases to the environment may not be reportable under CERCLA.

SECTION 7  HANDLING AND STORAGE

Precautionary Measures: READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL.  This product presents an extreme fire
hazard.  Liquid very quickly evaporates, even at low temperatures, and forms vapor (fumes) which can catch fire and burn with explosive
violence.  Invisible vapor spreads easily and can be set on fire by many sources such as pilot lights, welding equipment, and electrical motors and
switches.  Never siphon gasoline by mouth.  
Use only as a motor fuel.  Do not use for cleaning, pressure appliance fuel, or any other such use.  Do not store in open or unlabeled
containers.  Do not get in eyes, on skin, or on clothing.  Do not taste or swallow.  Do not breathe vapor or fumes.  Wash thoroughly after
handling.  Keep out of the reach of children.
Unusual Handling Hazards: WARNING! Do not use as portable heater or appliance fuel.  Toxic fumes may accumulate and cause death.
General Handling Information: Avoid contaminating soil or releasing this material into sewage and drainage systems and bodies of water.
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this material. To minimize this hazard,
bonding and grounding may be necessary but may not, by themselves, be sufficient. Review all operations which have the potential of generating
an accumulation of electrostatic charge and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, sampling,
gauging, switch loading, filtering, mixing, agitation, and vacuum truck operations) and use appropriate mitigating procedures. For more information,
refer to OSHA Standard 29 CFR 1910.106, 'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77, 'Recommended
Practice on Static Electricity', and/or the American Petroleum Institute (API) Recommended Practice 2003, 'Protection Against Ignitions Arising Out
of Static, Lightning, and Stray Currents'.  Improper filling of portable gasoline containers creates danger of fire.  Only dispense gasoline into
approved and properly labeled gasoline containers.  Always place portable containers on the ground.  Be sure pump nozzle is in contact with the
container while filling.  Do not use a nozzle's lock-open device.  Do not fill portable containers that are inside a vehicle or truck/trailer bed.  

General Storage Information: DO NOT USE OR STORE near heat, sparks or open flames.  USE AND STORE ONLY IN WELL
VENTILATED AREA.  Keep container closed when not in use.
Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty container or it may rupture with explosive
force.  Empty containers retain product residue (solid, liquid, and/or vapor) and can be dangerous.  Do not pressurize, cut, weld, braze, solder,
drill, grind, or expose such containers to heat, flame, sparks, static electricity, or other sources of ignition.  They may explode and cause injury or
death.  Empty containers should be completely drained, properly closed, and promptly returned to a drum reconditioner or disposed of properly.

SECTION 8  EXPOSURE CONTROLS/PERSONAL PROTECTION

GENERAL CONSIDERATIONS:
Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities, and other substances in the work place
when designing engineering controls and selecting personal protective equipment.  If engineering controls or work practices are not adequate to
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prevent exposure to harmful levels of this material, the personal protective equipment listed below is recommended.  The user should read and
understand all instructions and limitations supplied with the equipment since protection is usually provided for a limited time or under certain
circumstances.

ENGINEERING CONTROLS:
Use process enclosures, local exhaust ventilation, or other engineering controls to control airborne levels below the recommended exposure limits.

PERSONAL PROTECTIVE EQUIPMENT
Eye/Face Protection: No special eye protection is normally required.  Where splashing is possible, wear safety glasses with side shields as a
good safety practice.
Skin Protection: No special protective clothing is normally required.  Where splashing is possible, select protective clothing depending on
operations conducted, physical requirements and other substances in the workplace.  Suggested materials for protective gloves include:
Chlorinated Polyethylene (or Chlorosulfonated Polyethylene), Nitrile Rubber, Polyurethane, Viton.  
Respiratory Protection: Determine if airborne concentrations are below the recommended exposure limits.  If not, wear an approved
respirator that provides adequate protection from measured concentrations of this material, such as: Air-Purifying Respirator for Organic Vapors.
When used as a fuel, this material can produce carbon monoxide in the exhaust.   Determine if airborne concentrations are below the occupational
exposure limit for carbon monoxide.  If not, wear an approved positive-pressure air-supplying respirator.
Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators may not provide adequate protection.

Occupational Exposure Limits:

Component Limit TWA STEL Ceiling Notation

Benzene ACGIH_TLV .5 ppm 2.5 ppm  Skin  A1

Benzene OSHA_PEL 1 ppm 5 ppm   

Benzene OSHA_Z2 10 ppm  25 ppm  

Ethanol ACGIH_TLV 1000 ppm   A4  

Ethanol OSHA_PEL 1000 ppm    

Ethyl benzene ACGIH_TLV 100 ppm 125 ppm  A3  

Ethyl benzene OSHA_PEL 100 ppm 125 ppm   

Ethyl tert-butyl ether (ETBE) ACGIH_TLV 5 ppm    

Gasoline ACGIH_TLV 300 ppm 500 ppm  A3  

Gasoline OSHA_PEL 300 ppm 500 ppm   

Methyl tert-butyl ether (MTBE) ACGIH_TLV 50 ppm   A3  

Naphthalene ACGIH_TLV 10 ppm 15 ppm  Skin  A4

Naphthalene OSHA_PEL 10 ppm 15 ppm   

Tertiary amyl methyl ether (TAME) CHEVRON  50 ppm   

Refer to the OSHA Benzene Standard (29 CFR 1910.1028) and Table Z-2 for detailed training, exposure monitoring, respiratory protection and
medical surveillance requirements before using this product.

SECTION 9  PHYSICAL AND CHEMICAL PROPERTIES

Attention:  the data below are typical values and do not constitute a specification.
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Color:  Colorless to yellow
Physical State:  Liquid
Odor:  Petroleum odor
pH:  NA
Vapor Pressure:   5 psi - 15 psi (Typical) @ 37.8°C (100°F)
Vapor Density (Air = 1):   3 - 4 (Typical)
Boiling Point:   37.8°C (100°F) - 204.4°C (400°F) (Typical)
Solubility:  Insoluble in water; miscible with most organic solvents.
Freezing Point:   NA
Melting Point:   NA
Specific Gravity:  0.7 g/ml - 0.8 g/ml @ 15.6°C (60.1°F)
Viscosity:  <1 SUS @ 37.8°C (100°F)

SECTION 10  STABILITY AND REACTIVITY

Chemical Stability:  This material is considered stable under normal ambient and anticipated storage and handling conditions of temperature
and pressure.
Incompatibility With Other Materials:  May react with strong oxidizing agents, such as chlorates, nitrates, peroxides, etc.
Hazardous Decomposition Products:  None known (None expected)
Hazardous Polymerization:  Hazardous polymerization will not occur.

SECTION 11  TOXICOLOGICAL INFORMATION

IMMEDIATE HEALTH EFFECTS
Eye Irritation: The Draize eye irritation mean score in rabbits for a 24-hour exposure was: 0/110.
Skin Irritation: For a 4-hour exposure, the Primary Irritation Index (PII) in rabbits is: 4.8/8.0.
Skin Sensitization: This material did not cause sensitization reactions in a Modified Buehler guinea pig test.
Acute Dermal Toxicity: 24 hour(s) LD50: >3.75g/kg (rabbit).
Acute Oral Toxicity: LD50: >5 ml/kg (rat)
Acute Inhalation Toxicity: 4 hour(s) LD50: >2000ppm (rat).

ADDITIONAL TOXICOLOGY INFORMATION:
Gasolines are highly volatile and can produce significant concentrations of vapor at ambient temperatures. Gasoline vapor is heavier than air and
at high concentrations may accumulate in confined spaces to present both safety and heath hazards.  When vapor exposures are low, or short
duration and infrequent, such as during refuelling and tanker loading/unloading, neither total hydrocarbon nor components such as benzene are
likely to result in any adverse health effects. In situations such as accidents or spills where exposure to gasoline vapor is potentially high, attention
should be paid to potential toxic effects of specific components.  Information about specific components in gasoline can be found in Sections 2, 8
and 15 of this MSDS.  More  detailed information on the health hazard of specific gasoline components can be obtained calling the Chevron
Emergency Information Center (see Section 1 for phone numbers).  

NEUROTOXICITY:  Pathological misuse of solvents and gasoline, involving repeated and prolonged exposure to high concentrations of vapor is a
significant exposure on which there are many reports in the medical literature.  As with other solvents, persistent abuse involving repeated and
prolonged exposures to high concentrations of vapor has been reported to result in central nervous system damage and eventually, death.  In a
study in which ten human volunteers were exposed for 30 minutes to approximately 200, 500 or 1000 ppm concentrations of gasoline vapor,
irritation of the eyes was the only significant effect observed, based on both subjective and objective assessments. In an inhalation study, groups
of 6 Fischer rats (3 male. 3 female) were exposed to 2056 ppm of wholy vaporized unleaded gasoline for 6 hours perday, 5 day per week for up
to 18 months. Histopathology of the peripheral nervous system and spinal cord revealed no distal axonal neuropthy of the type associated with
exposure to n-hexane even though gasoline contained 1.9% n-hexane. The authors concluded that gasoline treatment may have amplified the
incidence and prominence of some naturally occurring age-related (subclinical) in the nervous system.  BIRTH DEFECTS AND REPRODUCTIVE
TOXICITY: An inhalation study with rats exposed to 0, 400 and 1600 ppm of wholly vaporized unleaded gasoline, 6 hours per day on day 6
through 16 of gestation, showed no teratogenic effects nor indication of toxicity to either the mother or the fetus.  Another inhalation study in rats
exposed to 3000, 6000, or 9000 ppm of gasoline vapor, 6 hours per day on day 6 through 20 of gestation, also showed no teratogenic effects nor
indications of toxicity to either the mother or the fetus.  

CHRONIC TOXICITY/CANCER:  Wholly vaporized unleaded gasoline was used in a 3 month inhalation study.  Groups of 40 rats (20 males, 20
female) and 8 squirrel monkeys (4 male, 4 female) were exposed 6 hours per day and 5 days per week for 13 weeks to 384 or 1552 ppm
gasoline.  One group of each species served as unexposed controls. The initial conclusion of this study was that inhalation of gasoline at airborne
concentrations of up to 1522 ppm caused no toxicity in rats or monkeys. However, further histopathological examination of male rat kidneys on the
highest dose group revealed an increased incidence and severity of regenerative epithelium and dilated tubules containing proteinaceous
deposits.  Lifetime inhalation of wholly vaporized unleaded gasoline at 2056 ppm has caused increased liver tumors in female mice. The
mechanism of this response is still being investigated but it is thought to be an epigenetic process unique to the female mouse.  

This exposure also caused kidney damage and eventually kidney cancer in male rats.  No other animal model studied has shown these adverse
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kidney effects and there is no physiological reason to believe that they would occur in man. EPA has concluded that mechanism by which wholly
vaporzied unleaded gasoline causes kidney damage is unque to the male rat. The effects in that species (kidney damage and cancer) should not
be used in human risk assesment.  In their 1988 review of carcinogenic risk from gasoline, The International Agency for Research on Cancer
(IARC) noted that, because published epidemiology studies did not include any exposure data, only occupations where gasoline exposure may
have ocurred were reviewed.  These included gasoline service station attendants and automobile mechanics.  IARC also noted that there was no
opportunity to separate effects of combustion products from those of gasoline itself.  Although IARC allocated gasoline a final overall classification
of Group 2B, i.e. possibly carcinogenic to humans, this was based on limited evidence in experimental animals plus supporting evidence including
the presence in gasoline of benzene and 1, 3-butadiene.  The actual evidence for carcinogenicity in humans was considered inadequate.  

MUTAGENICITY: Gasoline was not mutagenic, with or without activation, in the Ames assay (Salmonella typhimurium), Saccharamyces
cerevisesae, or mouse lymphoma assays.  In addition, point mutations were not induced in human lymphocytes.  Gasoline was not mutagenic
when tested in the mouse dominant lethal assay.  Administration of gasoline to rats did not cause chomosomal aberrations in their bone marrow
cells.  EPIDEMIOLOGY: To explore the health effects of workers potentially exposed to gasoline vapors in the marketing and distribution sectors
of the petroleum industry, the American Petroleum Institute sponsored a cohort mortality study (Publication 4555), a nested case-control study
(Publication 4551), and an exposure assessment study (Publication 4552).  Histories of exposure to gasoline were reconstructed for cohort of
more than 18,000 employees from four companies for the time period between 1946 and 1985.  The results of the cohort mortality study indicated
that there was no increased mortality from either kidney cancer or leukemia among marketing and marine distribution employees who were
exposed to gasoline in the petroleum industry, when compared to the general population.  More importantly, based on internal comparisons, there
was no association between mortality from kidney cancer or leukemia and various indices of gasoline exposure.  In particular, neither duration of
employment, duration of exposure, age at first exposure, year of first exposure, job category, cumulative exposure, frequency of peak exposure,
nor average intensity of exposure had any effect on kidney cancer or leukemia mortality.   The results of the nested case-control study confirmed
the findings of the original cohort study.  That is, exposure to gasoline at the levels experienced by this cohort of distribution workers is not a
significant risk factor for leukemia (all cell types), acute myeloid leukemia, kidney cancer or multiple myeloma.  

SECTION 12  ECOLOGICAL INFORMATION

ECOTOXICITY
The 96 hour(s) LC50 for rainbow trout (Oncorhynchus mykiss) is 2.7 mg/l.
The 48 hour(s) LC50 for water flea (Daphnia magna) is 3.0 mg/l.
The 96 hour(s) LC50 for sheepshead minnow (Cyprinodon variegatus) is 8.3 mg/l.
The 96 hour(s) LC50 for mysid shrimp (Mysidopsis bahia) is 1.8 mg/l.
This material is expected to be toxic to aquatic organisms.  Gasoline studies have been conducted in the laboratory under a variety of test
conditions with a range of fish and invertebrate species.  An even more extensive database is available on the aquatic toxicity of individual
aromatic constituents.  The majority of published studies do not identify the type of gasoline evaluated, or even provide distinguishing
characteristics such as aromatic content or presence of lead alkyls.  As a result, comparison of results among studies using open and closed
vessels, different ages and species of test animals and different gasoline types, is difficult.  

The bulk of the available literature on gasoline relates to the environmental impact of monoaromatic (BTEX) and  diaromatic (naphthalene,
methylnaphthalenes) constituents.  In general, non-oxygenated gasoline exhibits some short-term toxicity to freshwater and marine organisms,
especially under closed vessel or flow-through exposure conditions in the laboratory.  The components which are the most prominent in the water
soluble fraction and cause aquatic toxicity, are also highly volatile and can be readily biodegraded by microorganisms.  

ENVIRONMENTAL FATE
This material is expected to be readily biodegradable.  Following spillage, the more volatile components of gasoline will be rapidly lost, with
concurrent dissolution of these and other constituents into the water.  Factors such as local environmental conditions (temperature, wind, mixing or
wave action, soil type, etc), photo-oxidation, biodegradation and adsorption onto suspended sediments, can contribute to the weathering of spilled
gasoline.  

The aqueous solubility of non-oxygenated unleaded gasoline, based on analysis of benzene, toluene, ethylbenzene+xylenes and naphthalene, is
reported to be 112 mg/l.  Solubility data on individual gasoline constituents also available.    

SECTION 13  DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible.  This material, if it must be discarded, may meet the criteria of a hazardous waste as
defined by US EPA under RCRA (40 CFR 261) or other State and local regulations.  Measurement of certain physical properties and analysis for
regulated components may be necessary to make a correct determination.  If this material is classified as a hazardous waste, federal law requires
disposal at a licensed hazardous waste disposal facility.

SECTION 14  TRANSPORT INFORMATION
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The description shown may not apply to all shipping situations.  Consult 49CFR, or appropriate Dangerous Goods Regulations, for additional
description requirements (e.g., technical name) and mode-specific or quantity-specific shipping requirements.

DOT Shipping Name: GASOLINE
DOT Hazard Class: 3 (Flammable Liquid)
DOT Identification Number: UN1203
DOT Packing Group: II

SECTION 15  REGULATORY INFORMATION

SARA 311/312 CATEGORIES:            1.    Immediate (Acute) Health Effects:                     YES
                              2.    Delayed (Chronic) Health Effects:                  YES
                              3.    Fire Hazard:                                               YES
                              4.    Sudden Release of Pressure Hazard:       NO
                              5.    Reactivity Hazard:                                      NO

REGULATORY LISTS SEARCHED:

4_I1=IARC Group 1 15=SARA Section 313 

4_I2A=IARC Group 2A 16=CA Proposition 65 

4_I2B=IARC Group 2B 17=MA RTK 

05=NTP Carcinogen 18=NJ RTK 

06=OSHA Carcinogen 19=DOT Marine Pollutant 

09=TSCA 12(b) 20=PA RTK 

The following components of this material are found on the regulatory lists indicated.

Benzene 15, 16, 17, 18, 20, 4_I1, 5, 6

Ethanol 17, 18, 20

Ethyl benzene 15, 17, 18, 20, 4_I2B

Gasoline 17, 18, 20

Methyl tert-butyl ether (MTBE) 15, 17, 18, 20, 9

Naphthalene 15, 16, 17, 18, 20, 4_I2B

Tertiary amyl methyl ether (TAME) 9

CERCLA REPORTABLE QUANTITIES(RQ)/SARA 302 THRESHOLD PLANNING QUANTITIES(TPQ):

Component Component RQ Component TPQ Product RQ

Benzene 10 lbs None 186 lbs

Ethanol 100 lbs None 1961 lbs



Chevron Regular Unleaded Gasoline MSDS

http://www.albina.com/fuel/chevronrugasmsds.htm[10/5/2011 9:54:18 AM]

Ethyl benzene 1000 lbs None 34964 lbs

Methyl tert-butyl ether (MTBE) 1000 lbs None 7513 lbs

Naphthalene 100 lbs None 4000 lbs

CHEMICAL INVENTORIES:
CANADA: All the components of this material are on the Canadian DSL or have been notified under the New Substance Notification Regulations,
but have not yet been published in the Canada Gazette.
UNITED STATES: All of the components of this material are on the Toxic Substances Control Act (TSCA) Chemical Inventory.

WHMIS CLASSIFICATION:
Class B, Division 2: Flammable Liquids
Class D, Division 2, Subdivision A: Very Toxic Material -
Carcinogenicity
Class D, Division 2, Subdivision B: Toxic Material -
Skin or Eye Irritation

SECTION 16  OTHER INFORMATION

NFPA RATINGS:      Health:  1        Flammability:  3      Reactivity:  0

(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index recommendation, *- Chronic Effect
Indicator).  These values are obtained using the guidelines or published evaluations prepared by the National Fire Protection Association (NFPA)
or the National Paint and Coating Association (for HMIS ratings).

Additional Product Number(s):    CPS201023, CPS201054, CPS201055, CPS201075, CPS201090, CPS201105, CPS201106, CPS201120,
CPS201121, CPS201122, CPS201126, CPS201128, CPS201131, CPS201136, CPS201141, CPS201142, CPS201148, CPS201153, CPS201158,
CPS201161, CPS201162, CPS201168, CPS201181, CPS201185, CPS201186, CPS201188, CPS201216, CPS201217, CPS201218, CPS201236,
CPS201237, CPS201238, CPS201266, CPS201267, CPS201268, CPS201277, CPS201278, CPS201279, CPS201286, CPS201287, CPS201289,
CPS201296, CPS201297, CPS201298, CPS201849, CPS201850, CPS201855, CPS201856, CPS201857, CPS204000, CPS204001, CPS204002,
CPS204003, CPS204010, CPS204011, CPS204022, CPS204023, CPS204046, CPS204047, CPS204070, CPS204071, CPS204088, CPS204089,
CPS204104, CPS204105, CPS204116, CPS204117, CPS204140, CPS204141, CPS204164, CPS204165, CPS204188, CPS204189, CPS204200,
CPS204201, CPS204212, CPS204213, CPS204224, CPS204225, CPS204248, CPS204249, CPS204272, CPS204273, CPS204290, CPS204291,
CPS204322, CPS204323, CPS204324, CPS204350, CPS204352, CPS204354, CPS204356, CPS204358, CPS204359, CPS204364, CPS204365,
CPS204370, CPS204371, CPS204376, CPS204377, CPS204382, CPS204383, CPS204388, CPS204389, CPS204394, CPS204395, CPS204400,
CPS204401, CPS204406, CPS204407, CPS204412, CPS204413, CPS204418, CPS204419, CPS204424, CPS204425, CPS204430, CPS204431,
CPS204436, CPS204437, CPS204442, CPS204446, CPS204450, CPS204454, CPS204458, CPS204462, CPS204466, CPS204467, CPS204484,
CPS204485, CPS204502, CPS204503, CPS204520, CPS204521, CPS204538, CPS204539, CPS204556, CPS204557, CPS204574, CPS204575,
CPS204592, CPS204593, CPS204610, CPS204611, CPS204628, CPS204629, CPS204646, CPS204647, CPS204664, CPS204665, CPS204682,
CPS204690, CPS204691, CPS204696, CPS204697, CPS204702, CPS204703, CPS204708, CPS204709, CPS204721, CPS204722, CPS204727,
CPS204728, CPS241765

REVISION STATEMENT:  This revision updates the following sections of this Material Safety Data Sheet:  Section 1 (Product Codes).  This
Material Safety Data Sheet has been prepared using the ProSteward MSDS system.

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Threshold Limit Value TWA - Time Weighted Average

STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit

   CAS - Chemical Abstract Service Number

NDA - No Data Available NA - Not Applicable

<= - Less Than or Equal To >= - Greater Than or Equal To
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Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI MSDS Standard (Z400.1)  by the
ChevronTexaco Energy Research & Technology Company, 100 Chevron Way, Richmond, California 94802.
  

The above information is based on the data of which we are aware and is believed to be correct as of the date
hereof.  Since this information may be applied under conditions beyond our control and with which we may be
unfamiliar and since data made available subsequent to the date hereof may suggest modifications of the information,
we do not assume any responsibility for the results of its use.  This information is furnished upon condition that the
person receiving it shall make his own determination of the suitability of the material for his particular purpose.
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NFPA 704 (Section 16) 

EMERGENCY OVERVIEW 
DANGER! 

EXTREMELY FLAMMABLE - EYE AND MUCOUS MEMBRANE IRRITANT 
- EFFECTS CENTRAL NERVOUS SYSTEM - HARMFUL OR FATAL IF 

SWALLOWED - ASPIRATION HAZARD 

High fire hazard.  Keep away from heat, spark, open flame, and other ignition 
sources. 

If ingested, do NOT induce vomiting, as this may cause chemical pneumonia (fluid in the lungs). Contact 
may cause eye, skin and mucous membrane irritation. Harmful if absorbed through the skin. Avoid 
prolonged breathing of vapors or mists.  Inhalation may cause irritation, anesthetic effects (dizziness, 
nausea, headache, intoxication), and respiratory system effects.  

Long-term exposure may cause effects to specific organs, such as to the liver, kidneys, blood, nervous 
system, and skin.  Contains benzene, which can cause blood disease, including anemia and leukemia. 

 
1.  CHEMICAL PRODUCT and COMPANY INFORMATION   (rev. Jan-04) 

Amerada Hess Corporation 
1 Hess Plaza 
Woodbridge, NJ 07095-0961 

EMERGENCY TELEPHONE NUMBER (24 hrs):   CHEMTREC  (800)424-9300 
COMPANY CONTACT (business hours):   Corporate Safety  (732)750-6000 
MSDS Internet Website  www.hess.com/about/environ.html  

SYNONYMS:   Hess Conventional (Oxygenated and Non-oxygenated) Gasoline; Reformulated Gasoline 
(RFG);  Reformulated Gasoline Blendstock for Oxygenate Blending (RBOB);  Unleaded 
Motor or Automotive Gasoline 

See Section 16 for abbreviations and acronyms. 

2. COMPOSITION and INFORMATION ON INGREDIENTS *  (rev. Jan-04) 
 

INGREDIENT NAME (CAS No.)  CONCENTRATION PERCENT BY WEIGHT 
Gasoline (86290-81-5)  100 
Benzene (71-43-2)  0.1 - 4.9 (0.1 - 1.3 reformulated gasoline) 
n-Butane (106-97-8)  < 10 
Ethyl Alcohol (Ethanol) (64-17-5)  0 - 10 
Ethyl benzene (100-41-4)  < 3 
n-Hexane (110-54-3)  0.5 to 4 
Methyl-tertiary butyl ether (MTBE) (1634-04-4)  0 to 15.0 
Tertiary-amyl methyl ether (TAME) (994-05-8)  0 to 17.2 
Toluene (108-88-3)  1 - 25 
1,2,4- Trimethylbenzene  (95-63-6)  < 6 
Xylene, mixed isomers  (1330-20-7)  1 - 15 
 
A complex blend of petroleum-derived normal and branched-chain alkane, cycloalkane, alkene, and 
aromatic hydrocarbons.  May contain antioxidant and multifunctional additives.  Non-oxygenated 
Conventional Gasoline and RBOB do not have oxygenates (Ethanol or MTBE and/or TAME).  
Oxygenated Conventional and Reformulated Gasoline will have  oxygenates for octane enhancement or 
as legally required. 

 

http://www.hess.com/about/environ.html
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3. HAZARDS IDENTIFICATION (rev. Dec-97) 
 

EYES 
Moderate irritant.  Contact with liquid or vapor may cause irritation. 

SKIN 
Practically non-toxic if absorbed following acute (single) exposure.  May cause skin irritation with 
prolonged or repeated contact. Liquid may be absorbed through the skin in toxic amounts if large areas of 
skin are exposed repeatedly. 

INGESTION 
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into 
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), 
severe lung damage, respiratory failure and even death. 

Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and 
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors, 
convulsions, loss of consciousness, coma, respiratory arrest, and death may occur. 

INHALATION 
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract.  Central nervous 
system (brain) effects may include headache, dizziness, loss of balance and coordination, 
unconsciousness, coma, respiratory failure, and death. 

WARNING:  the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result 
in hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels, 
which may cause unconsciousness, suffocation, and death. 

CHRONIC EFFECTS and CARCINOGENICITY 
Contains benzene, a regulated human carcinogen.  Benzene has the potential to cause anemia and other 
blood diseases, including leukemia, after repeated and prolonged exposure.  Exposure to light 
hydrocarbons in the same boiling range as this product has been associated in animal studies with 
systemic toxicity.  See also Section 11 - Toxicological Information. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash).  
Chronic respiratory disease, liver or kidney dysfunction, or pre-existing central nervous system disorders 
may be aggravated by exposure. 

4. FIRST AID MEASURES  (rev. Dec-97) 
EYES 
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min.  Hold 
eyelids open to ensure adequate flushing. Seek medical attention. 

SKIN 
Remove contaminated clothing.  Wash contaminated areas thoroughly with soap and water or waterless 
hand cleanser.  Obtain medical attention if irritation or redness develops. 

INGESTION 
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous 
vomiting occurs, lean victim forward to reduce the risk of aspiration.  Small amounts of material which 
enter the mouth should be rinsed out until the taste is dissipated. 

INHALATION 
Remove person to fresh air. If person is not breathing, ensure an open airway and provide artificial 
respiration. If necessary, provide additional oxygen once breathing is restored if trained to do so. Seek 
medical attention immediately. 
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5. FIRE FIGHTING MEASURES (rev. Dec-97) 
FLAMMABLE PROPERTIES:  
FLASH POINT: -45 oF  (-43oC) 
AUTOIGNITION TEMPERATURE: highly variable; > 530 oF  (>280 oC) 
OSHA/NFPA FLAMMABILITY CLASS: 1A (flammable liquid) 
LOWER EXPLOSIVE LIMIT (%): 1.4% 
UPPER EXPLOSIVE LIMIT (%): 7.6% 

FIRE AND EXPLOSION HAZARDS 
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.  
Flowing product may be ignited by self-generated static electricity.  When mixed with air and exposed to 
an ignition source, flammable vapors can burn in the open or explode in confined spaces. Being heavier 
than air, vapors may travel long distances to an ignition source and flash back.  Runoff to sewer may 
cause fire or explosion hazard. 

EXTINGUISHING MEDIA 
SMALL FIRES:  Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting 
foam, or Halon. 

LARGE FIRES:  Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but 
may be used to cool fire-exposed containers. 

During certain times of the year and/or in certain geographical locations, gasoline may contain MTBE 
and/or TAME.  Firefighting foam suitable for polar solvents is recommended for fuel with greater than 
10% oxygenate concentration - refer to NFPA 11 “Low Expansion Foam - 1994 Edition.” 

FIRE FIGHTING INSTRUCTIONS 
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 
extinguishers and other fire fighting equipment. 

Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of 
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing 
apparatus with full facepiece and full protective clothing. 

Isolate area around container involved in fire.  Cool tanks, shells, and containers exposed to fire and 
excessive heat with water.   For massive fires the use of unmanned hose holders or monitor nozzles may 
be advantageous to further minimize personnel exposure.  Major fires may require withdrawal, allowing 
the tank to burn.  Large storage tank fires typically require specially trained personnel and equipment to 
extinguish the fire, often including the need for properly applied fire fighting foam. 

See Section 16 for the NFPA 704 Hazard Rating. 

6. ACCIDENTAL RELEASE MEASURES (rev. Dec-97) 
ACTIVATE FACILITY SPILL CONTINGENCY or EMERGENCY PLAN. 

Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay 
upwind and uphill, if possible.  Evaluate the direction of product travel, diking, sewers, etc. to confirm spill 
areas.  Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary 
to determine the extent of subsurface impact. 

Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking, 
absorbents, or absorbent boom, if possible.  Do not flush down sewer or drainage systems, unless 
system is designed and permitted to handle such material. The use of fire fighting foam may be useful in 
certain situations to reduce vapors. The proper use of water spray may effectively disperse product 
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vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 
protection. 

Take up with sand or other oil absorbing materials.  Carefully shovel, scoop or sweep up into a waste 
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers. 
Response and clean-up crews must be properly trained and must utilize proper protective equipment 
(see Section 8). 

7. HANDLING and STORAGE (rev. Dec-97) 
HANDLING PRECAUTIONS 

******USE ONLY AS A MOTOR FUEL****** 
******DO NOT SIPHON BY MOUTH****** 

Handle as a flammable liquid.  Keep away from heat, sparks, and open flame! Electrical equipment 
should be approved for classified area. Bond and ground containers during product transfer to reduce the 
possibility of static-initiated fire or explosion. 

Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that 
can exist when higher flash point material  (such as fuel oil) is loaded into tanks previously containing low 
flash point products (such as this product) - see API Publication 2003, "Protection Against Ignitions 
Arising Out Of Static, Lightning and Stray Currents. 

STORAGE PRECAUTIONS 
Keep away from flame, sparks, excessive temperatures and open flame.  Use approved vented 
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain 
explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of ignition. 

Store in a well-ventilated area.  This storage area should comply with NFPA 30 "Flammable and 
Combustible Liquid Code".  Avoid storage near incompatible materials.  The cleaning of tanks previously 
containing this product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In 
Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks". 

WORK/HYGIENIC PRACTICES 
Emergency eye wash capability should be available in the near proximity to operations presenting a 
potential splash exposure.  Use good personal hygiene practices.  Avoid repeated and/or prolonged skin 
exposure.  Wash hands before eating, drinking, smoking, or using toilet facilities.  Do not use as a 
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product 
from exposed skin areas.   Waterless hand cleaners are effective. Promptly remove contaminated 
clothing and launder before reuse.  Use care when laundering to prevent the formation of flammable 
vapors which could ignite via washer or dryer. Consider the need to discard contaminated leather shoes 
and gloves. 

8. EXPOSURE CONTROLS and PERSONAL PROTECTION (rev. Jan-04) 
EXPOSURE LIMITS 

Component (CAS No.) Exposure Limits 
 Source TWA 

(ppm) 
STEL 
(ppm) 

Note 

Gasoline  (86290-81-5) ACGIH 300 500 A3 
Benzene  (71-43-2) OSHA 

ACGIH 
USCG 

1 
0.5 
1 

5 
2.5 
5 

Carcinogen  
A1, skin 
 

n-Butane (106-97-8) ACGIH 800 -- 2003 NOIC: 1000 ppm (TWA) Aliphatic 
Hydrocarbon Gases Alkane (C1-C4) 

Ethyl Alcohol (ethanol)  (64-17-5) OSHA 
ACGIH 

1000 
1000 

-- 
-- 

 
A4 

Ethyl benzene  (100-41-4) OSHA 
ACGIH 

100 
100 

-- 
125 

 
A3 
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Component (CAS No.) Exposure Limits 
 Source TWA 

(ppm) 
STEL 
(ppm) 

Note 

n-Hexane (110-54-3) OSHA 
ACGIH 

500 
50 

-- 
-- 

 
skin 

Methyl-tertiary butyl ether [MTBE]  (1634-04-4) ACGIH 50  A3 
Tertiary-amyl methyl ether [TAME]  (994-05-8)    None established 
Toluene  (108-88-3) OSHA 

ACGIH 
200 
50 

 
-- 

Ceiling:  300 ppm; Peak: 500 ppm (10 min.) 
A4 (skin) 

1,2,4- Trimethylbenzene  (95-63-6) ACGIH 25 --  
Xylene, mixed isomers  (1330-20-7) OSHA 

ACGIH 
100 
100 

-- 
150 

 
A4 

 
ENGINEERING CONTROLS 
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 
flammability limits, particularly in confined spaces. 

EYE/FACE PROTECTION 
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

SKIN PROTECTION 
Gloves constructed of nitrile or neoprene are recommended.  Chemical protective clothing such as that 
made of of E.I. DuPont Tychem ®, products or equivalent is recommended based on degree of exposure.  

Note: The resistance of specific material may vary from product to product as well as with degree of 
exposure. Consult manufacturer specifications for further information. 

RESPIRATORY PROTECTION 
A NIOSH-approved air-purifying respirator with organic vapor cartridges or canister may be permissible 
under certain circumstances where airborne concentrations are or may be expected to exceed exposure 
limits or for odor or irritation.  Protection provided by air-purifying respirators is limited.  Refer to OSHA 29 
CFR 1910.134, NIOSH Respirator Decision Logic, and the manufacturer for additional guidance on 
respiratory protection selection and limitations. 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure 
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying 
respirator may not provide adequate protection. 

9. PHYSICAL and CHEMICAL PROPERTIES (rev. Jan-04) 
APPEARANCE 
A translucent, straw-colored or light yellow liquid 

ODOR 
A strong, characteristic aromatic hydrocarbon odor.  Oxygenated gasoline with MTBE and/or TAME may 
have a sweet, ether-like odor and is detectable at a lower concentration than non-oxygenated gasoline. 

ODOR THRESHOLD 
 Odor Detection Odor Recognition 
 Non-oxygenated gasoline: 0.5 - 0.6 ppm 0.8 - 1.1 ppm 
 Gasoline with 15% MTBE: 0.2 - 0.3 ppm 0.4 - 0.7 ppm 
 Gasoline with 15% TAME: 0.1 ppm 0.2 ppm 

BASIC PHYSICAL PROPERTIES 
BOILING RANGE:  85 to 437  oF (39 to 200  oC) 
VAPOR PRESSURE:  6.4 - 15  RVP @ 100 oF  (38 oC) (275-475 mm Hg @ 68 oF  (20  oC) 
VAPOR DENSITY (air = 1): AP 3 to 4 
SPECIFIC GRAVITY (H2O = 1): 0.70 – 0.78 
EVAPORATION RATE:  10-11 (n-butyl acetate = 1) 
PERCENT VOLATILES:  100 % 
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SOLUBILITY (H2O): Non-oxygenated gasoline - negligible (< 0.1% @ 77 oF).  Gasoline with 15% 
MTBE - slight (0.1 - 3% @ 77 oF); ethanol is readily soluble in water 

10. STABILITY and REACTIVITY (rev. Dec-94) 
STABILITY: Stable.  Hazardous polymerization will not occur. 

CONDITIONS TO AVOID 
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources 

INCOMPATIBLE MATERIALS 
Keep away from strong oxidizers. 

HAZARDOUS DECOMPOSITION PRODUCTS 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).  Contact with nitric and 
sulfuric acids will form nitrocresols that can decompose violently. 

11. TOXICOLOGICAL PROPERTIES (rev. Dec-97) 
ACUTE  TOXICITY 
Acute Dermal LD50 (rabbits):  > 5 ml/kg   Acute Oral LD50 (rat): 18.75 ml/kg 
Primary dermal irritation (rabbits):  slightly irritating Draize eye irritation (rabbits):  non-irritating 
Guinea pig sensitization:  negative 

CHRONIC EFFECTS AND CARCINOGENICITY 
Carcinogenicity: OSHA:  NO IARC:  YES - 2B NTP:  NO ACGIH:  YES (A3) 

IARC has determined that gasoline and gasoline exhaust are possibly carcinogenic in humans. Inhalation 
exposure to completely vaporized unleaded gasoline caused kidney cancers in male rats and liver tumors 
in female mice.  The U.S. EPA has determined that the male kidney tumors are species-specific and are 
irrelevant for human health risk assessment.  The significance of the tumors seen in female mice is not 
known. Exposure to light hydrocarbons in the same boiling range as this product has been associated in 
animal studies with effects to the central and peripheral nervous systems, liver, and kidneys.  The 
significance of these animal models to predict similar human response to gasoline is uncertain. 

This product contains benzene.  Human health studies indicate that prolonged and/or repeated 
overexposure to benzene may cause damage to the blood-forming system (particularly bone marrow), 
and serious blood disorders such as aplastic anemia and leukemia.  Benzene is listed as a human 
carcinogen by the NTP, IARC, OSHA and ACGIH. 

This product may contain methyl tertiary butyl ether (MTBE ):  animal and human health effects studies 
indicate that MTBE may cause eye, skin, and respiratory tract irritation, central nervous system 
depression and neurotoxicity.  MTBE is classified as an animal carcinogen (A3) by the ACGIH. 

12. ECOLOGICAL INFORMATION  (rev. Jan-04) 
Keep out of sewers, drainage areas and waterways.  Report spills and releases, as applicable, under 
Federal and State regulations. If released, oxygenates such as ethers and alcohols will be expected to 
exhibit fairly high mobility in soil, and therefore may leach into groundwater.  The API (www.api.org) 
provides a number of useful references addressing petroleum and oxygenate contamination of 
groundwater. 

13. DISPOSAL CONSIDERATIONS (rev. Dec-97) 
Consult federal, state and local waste regulations to determine appropriate disposal options. 

http://www.api.org/


 
MATERIAL SAFETY DATA SHEET 

Gasoline, All Grades  MSDS No. 9950
 

Revision Date:  01/08/04  Page 7 of 8 

 
14. TRANSPORTATION INFORMATION (rev. Jan-04) 
  
DOT PROPER SHIPPING NAME: Gasoline 
DOT HAZARD CLASS and PACKING GROUP: 3, PG II 
DOT IDENTIFICATION NUMBER: UN 1203 
DOT SHIPPING LABEL: 
 
 

FLAMMABLE LIQUID 

PLACARD: 

 
15. REGULATORY INFORMATION  (rev. Jan-04) 
U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION 
This product and its constituents listed herein are on the EPA TSCA Inventory.  Any spill or uncontrolled 
release of this product, including any substantial threat of release, may be subject to federal, state and/or 
local reporting requirements.  This product and/or its constituents may also be subject to other federal, 
state, or local regulations;  consult those regulations applicable to your facility/operation. 

CLEAN WATER ACT (OIL SPILLS) 
Any spill or release of this product to "navigable waters" (essentially any surface water, including certain 
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion 
must be reported immediately to the National Response Center (1-800-424-8802) or, if not practical, the 
U.S. Coast Guard with follow-up to the National Response Center, as required by U.S. Federal Law.  Also 
contact appropriate state and local regulatory agencies as required. 

CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT) 
The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which exempts 
crude oil, refined, and unrefined petroleum products and any indigenous components of such.  However, 
other federal reporting requirements (e.g., SARA Section 304 as well as the Clean Water Act if the spill 
occurs on navigable waters) may still apply. 

SARA SECTION 311/312 - HAZARD CLASSES 
ACUTE HEALTH CHRONIC HEALTH FIRE SUDDEN RELEASE OF PRESSURE REACTIVE 

X X X -- -- 

SARA SECTION 313 - SUPPLIER NOTIFICATION 
This product contains the following toxic chemicals subject to the reporting requirements of section 313 of 
the Emergency Planning and Community Right-To-Know Act (EPCRA) of 1986 and of 40 CFR 372: 

INGREDIENT NAME (CAS NUMBER)  CONCENTRATION WT. PERCENT 
Benzene (71-43-2)  0.1 to 4.9 (0.1 to 1.3 for reformulated gasoline) 

Ethyl benzene  (100-41-4)  < 3 

n-Hexane (110-54-3)  0.5 to 4 

Methyl-tertiary butyl ether (MTBE)  (1634-04-4)  0 to 15.0 

Toluene  (108-88-3)  1 to 15 

1,2,4- Trimethylbenzene  (95-63-6)  < 6 

Xylene, mixed isomers  (1330-20-7)  1 to 15 

US EPA guidance documents (www.epa.gov/tri) for reporting Persistent Bioaccumulating Toxics (PBTs) 
indicate this product may contain the following deminimis levels of toxic chemicals subject to Section 313 
reporting: 

INGREDIENT NAME (CAS NUMBER) CONCENTRATION  - Parts  per million (ppm) by weight 
Polycyclic aromatic compounds (PACs) 
Benzo (g,h,i) perylene (191-24-2) 
Lead (7439-92-1) 

17 
2.55 
0.079 

 

http://www.epa.gov/tri
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CANADIAN REGULATORY INFORMATION (WHMIS) 
Class B, Division 2 (Flammable Liquid) 
Class D, Division 2A (Very toxic by other means) and Class D, Division 2B (Toxic by other means) 

16. OTHER INFORMATION  (rev. Jan-04) 
 
NFPA® HAZARD RATING HEALTH: 1 Slight 
 FIRE: 3 Serious 
 REACTIVITY: 0 Minimal 

HMIS®  HAZARD RATING HEALTH: 1 * Slight 
 FIRE: 3 Serious 
 REACTIVITY: 0 Minimal 
 * CHRONIC   

SUPERSEDES MSDS DATED: 12/30/97 

ABBREVIATIONS: 
AP = Approximately <  = Less than   > = Greater than 
N/A = Not Applicable N/D = Not Determined ppm = parts per million 

ACRONYMS: 
ACGIH American Conference of Governmental 

Industrial Hygienists 
AIHA American Industrial Hygiene Association 
ANSI American National Standards Institute 

(212)642-4900 
API American Petroleum Institute  

(202)682-8000 
CERCLA Comprehensive Emergency Response, 

Compensation, and Liability Act 
DOT U.S. Department of Transportation  

[General Info:  (800)467-4922] 
EPA U.S. Environmental Protection Agency 
HMIS Hazardous Materials Information System 
IARC International Agency For Research On 

Cancer 
MSHA Mine Safety and Health Administration 
NFPA National Fire Protection Association 

(617)770-3000 
NIOSH National Institute of Occupational Safety 

and Health 
NOIC Notice of Intended Change (proposed 

change to ACGIH TLV) 

NTP National Toxicology Program 
OPA Oil Pollution Act of 1990 
OSHA U.S. Occupational Safety & Health 

Administration 
PEL Permissible Exposure Limit (OSHA) 
RCRA Resource Conservation and Recovery Act 
REL Recommended Exposure Limit (NIOSH) 
SARA Superfund Amendments and 

Reauthorization Act of 1986 Title III 
SCBA Self-Contained Breathing Apparatus 
SPCC Spill Prevention, Control, and 

Countermeasures 
STEL Short-Term Exposure Limit (generally 15 

minutes) 
TLV Threshold Limit Value (ACGIH) 
TSCA Toxic Substances Control Act 
TWA Time Weighted Average (8 hr.) 
WEEL Workplace Environmental Exposure 

Level (AIHA) 
WHMIS Workplace Hazardous Materials 

Information System (Canada) 

  
DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES 

Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the best 
of our knowledge and belief, but is not guaranteed to be so.  Since conditions of use are beyond our control, we make no warranties, 
expressed or implied, except those that may be contained in our written contract of sale or acknowledgment. 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety 
procedures are not adhered to as stipulated in the data sheet.  Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed.  Furthermore, 
vendee assumes the risk in their use of the material. 
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Material Safety Data Sheet
Phenylacetylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Phenylacetylene

Catalog Codes: SLP3169

CAS#: 536-74-3

RTECS: DA0780000

TSCA: TSCA 8(b) inventory: Phenylacetylene

CI#: Not available.

Synonym:   1-Phenylethyne; Acetylene, phenyl-;
Ethynylbenzene; Phenylacetylide; Phenylethyne

Chemical Name: Benzene, ethynyl-

Chemical Formula: C8-H6

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Phenylacetylene 536-74-3 100

Toxicological Data on Ingredients: Phenylacetylene LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant), of eye contact (irritant).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to MAY CONTAIN 1,4 DIOXANE WHICH MAY CAUSE
CANCER. The substance may be toxic to blood, upper respiratory tract. Repeated or prolonged exposure to the substance
can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: Not available.

Flash Points: CLOSED CUP: 31°C (87.8°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool
containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid, insoluble in water. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk.
Absorb with DRY earth, sand or other non-combustible material. Do not get water inside container. Do not touch spilled
material. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Section 7: Handling and Storage

Precautions:
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Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not breathe gas/
fumes/ vapor/spray. 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. Keep away from incompatibles such as oxidizing
agents, acids.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection: Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or
equivalent.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 102.14 g/mole

Color: Clear Yellow.

pH (1% soln/water): Not applicable.

Boiling Point: 142°C (287.6°F)

Melting Point: -45°C (-49°F)

Critical Temperature: Not available.

Specific Gravity: 0.93(Water = 1)

Vapor Pressure: 2.3 kPa (@ 20°C)

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, acids.

Corrosivity: Not available.

Special Remarks on Reactivity: Also incompatible with halogens, alkali metals

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
Causes damage to the following organs: MAY CONTAIN 1,4 DIOXANE WHICH MAY CAUSE CANCER. May cause damage
to the following organs: blood, upper respiratory tract.

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose/Conc: LDL [Rat] - Route: Oral; Dose: 10 ml/kg

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: May cause skin irritation. Eyes: May cause eye irritation. Inhalation: May cause
respiratory tract irritation. Ingestion: May cause digestive tract irritation. May affect respiration (fibrosis, pneumoconiosis, acute
pulmonary edema), and blood The toxicological properties of this product have not been fully investigated.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information
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DOT Classification: CLASS 3: Flammable liquid.

Identification: : Flammable Liquid, n.o.s. (Phenylacetylene) UNNA: 1993 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65:
This product contains the following ingredients for which the State of California has found to cause cancer which would require
a warning under the statute: 1,4-Dioxane TSCA 8(b) inventory: Phenylacetylene

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).

DSCL (EEC):
R10- Flammable. S16- Keep away from sources of ignition - No smoking. S33- Take precautionary measures against static
discharges.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: g

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Not applicable. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate
respirator when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 11:20 AM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
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their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Styrene (monomer) MSDS

Section 1: Chemical Product and Company Identification

Product Name: Styrene (monomer)

Catalog Codes: SLS2512, SLU1027

CAS#: 100-42-5

RTECS: WL3675000

TSCA: TSCA 8(b) inventory: Styrene (monomer)

CI#: Not available.

Synonym:   Vinylbenzene

Chemical Formula: C8H8

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Styrene (monomer) 100-42-5 100

Toxicological Data on Ingredients: Styrene (monomer): ORAL (LD50): Acute: 2650 mg/kg [Rat]. 316 mg/kg [Mouse].
VAPOR (LC50): Acute: 12000 ppm 4 hour(s) [Rat]. 9500 ppm 4 hour(s) [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant). Hazardous in case of skin contact (irritant, permeator), of ingestion, of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified 2B (Possible for human.) by IARC. A4 (Not
classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not
available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to the nervous system, upper respiratory tract.
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation: Not available.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 490°C (914°F)

Flash Points: CLOSED CUP: 31.1°C (88°F). (Cleveland) OPEN CUP: 36.7°C (98.1°F) (TAG).

Flammable Limits: LOWER: 1.1% UPPER: 6.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks. Slightly flammable to flammable in presence of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. In case of insufficient ventilation, wear suitable respiratory equipment If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 50 STEL: 100 (ppm) TWA: 213 STEL: 426 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Clear viscous liquid.)

Odor: Sweetish. Aromatic.

Taste: Not available.

Molecular Weight: 104.14 g/mole

Color: Colorless.

pH (1% soln/water): Not available.

Boiling Point: 145.2°C (293.4°F)

Melting Point: -30.6°C (-23.1°F)

Critical Temperature: Not available.

Specific Gravity: 0.906 (Water = 1)

Vapor Pressure: 4.5 mm of Hg (@ 20°C)

Vapor Density: 3.59 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.1 ppm

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 316 mg/kg [Mouse]. Acute toxicity of the vapor (LC50): 9500 ppm 4 hour(s) [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified 2B (Possible for human.) by IARC. A4 (Not
classifiable for human or animal.) by ACGIH. The substance is toxic to the nervous system, upper respiratory tract.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
Animal embryotoxic. Postnatal development injury in animal. Menstrual disorders in human. Human: passes the placental
barrier, detected in maternal milk.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: Class 3: Flammable liquid.
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Identification: : Styrene monomer, inhibited : UN2055 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Styrene (monomer) Florida: Styrene (monomer) Minnesota: Styrene (monomer) Massachusetts RTK:
Styrene (monomer) New Jersey: Styrene (monomer) TSCA 8(b) inventory: Styrene (monomer) SARA 313 toxic chemical
notification and release reporting: Styrene (monomer) CERCLA: Hazardous substances.: Styrene (monomer)

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R10- Flammable. R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May cause cancer.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 2

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 06:40 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Sulfuric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid

Catalog Codes: SLS2539, SLS1741, SLS3166, SLS2371,
SLS3793

CAS#: 7664-93-9

RTECS: WS5600000

TSCA: TSCA 8(b) inventory: Sulfuric acid

CI#: Not applicable.

Synonym:   Oil of Vitriol; Sulfuric Acid

Chemical Name: Hydrogen sulfate

Chemical Formula: H2-SO4

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sulfuric acid 7664-93-9 95 - 98

Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m
2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,
of inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and
respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory
tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for
human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,
eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
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contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:
Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes
of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate
carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:
Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +
boiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid
is mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (III) oxide, and
oxidizing agents such as chlorates, halogens, permanganates.
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Special Remarks on Explosion Hazards:
M i x t u r e s o f s u l f u r i c a c i d a n d a n y o f t h e f o l l o w i n g c a n e x p l o d e : p - n i t r o t o l u e n e , p e n t a s i
l v e r trihydroxydiaminophosphate, perchlorates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,
mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, nitrates,
carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively
on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive
decompositon.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.
In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show
the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing
agents, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a
metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:
Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not
store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] Inhalation TWA: 1 STEL: 3
(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1
(mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid. (Thick oily liquid.)

Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:
270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to 10.36 deg. C (93% to 100% purity)

Critical Temperature: Not available.

Specific Gravity: 1.84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Easily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability:
Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist
air or water, oxidizers, amines, bases. Always add the acid to water, never the reverse.

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless
steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.
Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM
HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC
ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL
MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER
ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,
Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile
+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chloride, 2-Aminoethanol, Ammonium
hydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium
acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chlorosulfonic
acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene +
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sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,
Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycol and other glycols, , Ethylenimine,
Fulminates, hydrogen peroxide, Hydrochloric acid, Hydrofluoric acid, Iodine heptafluoride, Indane + nitric acid, Iron, Isoprene,
Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,
p-Nitrotoluene, Pentasilver trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-
Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,
Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +
Potassium chloride, Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver
permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,
Thalium (I) azidodithiocarbonate, Zinc chlorate, Zinc Iodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,
carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,
Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated
sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:
Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor
corrosive effect on bronze. No corrosion data on brass or zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected
for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper
respiratory tract, eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May cause adverse reproductive effects
based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)
Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal
toxicity

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.
Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause
permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, GI
bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may
also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous
membranes with sore throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory
tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,
and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,
depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and
scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and
supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation
may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart
(ischemic heart leisons), and respiratory system/lungs(pulmonary edema, lung damage), teeth (dental discoloration, erosion).
Skin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.
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Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also
be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste
must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Sulfuric acid UNNA: 1830 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Illinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode
Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts
RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid
Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:
Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:
Sulfuric acid: 1000 lbs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R35- Causes severe burns. S2- Keep out of the reach of children. S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S30- Never add water to this product. S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2
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Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 2

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References:
-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition II. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van
Nostrand Reinold, 1987.

Other Special Considerations: Not available.

Created: 10/09/2005 11:58 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
(Triethylsilyl)acetylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: (Triethylsilyl)acetylene

Catalog Codes: SLT1417

Synonyms: Ethynyltriethylsilane

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS

1777-03-3 (Triethylsilyl)acetylene unlisted

Hazard Symbols: XI F

Risk Phrases: 11 36/37/38

Section 3: Hazards Identification

EMERGENCY OVERVIEW: Not available. Appearance: colorless liquid. Flash Point: 17 deg C. Not available.

Target Organs: Respiratory system, eyes, skin.

Potential Health Effects:

Eye: Causes eye irritation.

Skin: Causes skin irritation. May be harmful if absorbed through the skin.

Ingestion: May cause irritation of the digestive tract. May be harmful if swallowed. Alcohol can intensify the ability of aniline to
induce methemoglobinemia.

Inhalation: Causes respiratory tract irritation. May be harmful if inhaled.

Chronic: Not available. Chronic exposure causes hemolysis of the red blood cells, followed by stimulation of the bone
marrow.

http://www.sciencelab.com/
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Section 4: First Aid Measures

Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical aid.

Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.

Ingestion: Get medical aid. Wash mouth out with water.

Inhalation: Remove from exposure and move to fresh air immediately. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical aid.

Notes to Physician: Treat symptomatically and supportively.

Section 5: Fire and Explosion Data

General Information: Vapors can travel to a source of ignition and flash back. Will burn if involved in a fire. Wear appropriate
protective clothing to prevent contact with skin and eyes. Wear a self-contained breathing apparatus (SCBA) to prevent
contact with thermal decomposition products. Flammable liquid and vapor.

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or chemical foam.

Flash Point: 17 deg C ( 62.60 deg F)

Autoignition Temperature: Not available.

Explosion Limits, Lower: Not available.

Upper: Not available.

NFPA Rating: Not published.

Section 6: Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8.

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable container. Remove all
sources of ignition. Use a spark-proof tool.

Section 7: Handling and Storage

Handling: Use spark-proof tools and explosion proof equipment. Avoid breathing dust, vapor, mist, or gas. Avoid contact with
skin and eyes.

Storage: Keep away from heat, sparks, and flame. Store in a cool, dry place. Store in a tightly closed container. Flammables-
area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls: Facilities storing or utilizing this material should be equipped with an eyewash facility and a safety
shower. Use adequate ventilation to keep airborne concentrations low.

Exposure Limits:

Chemical Name ACGIH NIOSH OSHA -
Final PELs

(Triethylsilyl)acetylene none listed none listed none listed

OSHA Vacated PELs: (Triethylsilyl)acetylene: No OSHA Vacated PELs are listed for this chemical.



p. 3

Personal Protective Equipment:

Eyes: Not available.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.

Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 149. Always use a
NIOSH or European Standard EN 149 approved respirator when necessary.

Section 9: Physical and Chemical Properties

Physical State: Liquid

Appearance: colorless

Odor: Not available.

pH: Not available.

Vapor Pressure: Not available.

Vapor Density: Not available.

Evaporation Rate: Not available.

Viscosity: Not available.

Boiling Point: Not available.

Freezing/Melting Point: Not available.

Decomposition Temperature: Not available.

Solubility: Not available.

Specific Gravity/Density: 0.783

Molecular Formula: C8H16Si

Molecular Weight: 140.3

Section 10: Stability and Reactivity Data

Chemical Stability: Stable under normal temperatures and pressures.

Conditions to Avoid: Incompatible materials.

Incompatibilities with Other Materials: Strong oxidizing agents.

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide, silicon oxide.

Hazardous Polymerization: Has not been reported

Section 11: Toxicological Information

RTECS#:

CAS#: 1777-03-3 unlisted.

LD50/LC50: Not available.

Carcinogenicity: CAS# 1777-03-3: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.

Epidemiology: No data available.
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Teratogenicity: No data available.

Reproductive Effects: inh-rat TCL0: 5000 pppm/6H (6-19D preg)inh-mus TCL0: 1800 ppm/6H (6-17D preg)(see RTECS)

Neurotoxicity: No data available.

Mutagenicity: mmo-esc: 1 #mol/l(see RTECS)

Other Studies: See actual entry in RTECS for complete information. The toxicological properties have not been fully inve
stigated.

Section 12: Ecological Information

Section 13: Disposal Considerations

RCRA P-Series: None listed.

RCRA U-Series: None listed.

Section 14: Transport Information

US DOT IATA RID/ADR IMO Canada TDG

Shipping
Name:

No information available. No information available.

Hazard Class:

UN Number:

Packing
Group:

Section 15: Other Regulatory Information

US FEDERAL:

TSCA: CAS# 1777-03-3 is not listed on the TSCA inventory. It is for research and development use only.

Health & Safety Reporting List: None of the chemicals are on the Health & Safety Reporting List.

Chemical Test Rules: None of the chemicals in this product are under a Chemical Test Rule.

Section 12b: None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule: None of the chemicals in this material have a SNUR under TSCA.

SARA:

CERCLA Hazardous Substances and corresponding RQs: None of the chemicals in this material have an RQ.

SARA Section 302 Extremely Hazardous Substances: None of the chemicals in this product have a TPQ.

Section 313: No chemicals are reportable under Section 313.

Clean Air Act: This material does not contain any hazardous air pollutants. This material does not contain any Class 1 Ozone
depletors. This material does not contain any Class 2 Ozone depletors.

Clean Water Act: None of the chemicals in this product are listed as Hazardous Substances under the CWA. None of the
chemicals in this product are listed as Priority Pollutants under the CWA. None of the chemicals in this product are listed as
Toxic Pollutants under the CWA.
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OSHA: None of the chemicals in this product are considered highly hazardous by OSHA.

STATE: CAS# 1777-03-3 is not present on state lists from CA, PA, MN, MA, FL, or NJ. California No Significant Risk Level:
None of the chemicals in this product are listed.

European/International Regulations:

European Labeling in Accordance with EC Directives:

Hazard Symbols: XI F

Risk Phrases: R 11 Highly flammable. R 36/37/38 Irritating to eyes, respiratory system and skin.

Safety Phrases: S 16 Keep away from sources of ignition - No smoking. S 26 In case of contact with eyes, rinse immediately
with plenty of water and seek medical advice. S 36/37/39 Wear suitable protective clothing, gloves and eye/face protection.

WGK (Water Danger/Protection): CAS# 1777-03-3: No information available.

Canada - DSL/NDSL: None of the chemicals in this product are listed on the DSL or NDSL list.

Canada - WHMIS: WHMIS: Not available.

Canadian Ingredient Disclosure List:

Exposure Limits:

Section 16: Other Information

Created: 02/14/2005 10:16 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
(Triisopropylsilyl)acetylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: (Triisopropylsilyl)acetylene

Catalog Codes: SLT1477

Synonyms: Ethynyltriisopropylsilane

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS

89343-06-6 (Triisopropylsilyl)acetylene unlisted

Hazard Symbols: XI

Risk Phrases: 36/37/38

Section 3: Hazards Identification

EMERGENCY OVERVIEW: Not available. Appearance: colorless liquid. Flash Point: 56 deg C. Not available.

Target Organs: Kidneys, central nervous system, liver, respiratory system, eyes.

Potential Health Effects:

Eye: Causes eye irritation.

Skin: Causes skin irritation. May be harmful if absorbed through the skin.

Ingestion: May cause irritation of the digestive tract. May be harmful if swallowed.

Inhalation: Causes respiratory tract irritation. May be harmful if inhaled.

Chronic: Not available.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical aid.

Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.

Ingestion: Get medical aid. Wash mouth out with water.

Inhalation: Remove from exposure and move to fresh air immediately. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical aid.

Notes to Physician: Treat symptomatically and supportively.

Section 5: Fire and Explosion Data

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved
or equivalent), and full protective gear. Will burn if involved in a fire. Flammable liquid and vapor.

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or chemical foam.

Flash Point: 56 deg C ( 132.80 deg F)

Autoignition Temperature: Not available.

Explosion Limits, Lower: Not available.

Upper: Not available.

NFPA Rating: Not published.

Section 6: Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8.

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable container. Use water spray
to dilute spill to a non-flammable mixture. Remove all sources of ignition.

Section 7: Handling and Storage

Handling: Use spark-proof tools and explosion proof equipment. Avoid breathing dust, vapor, mist, or gas. Avoid contact with
skin and eyes.

Storage: Store in a cool, dry place. Store in a tightly closed container.

Section 8: Exposure Controls/Personal Protection

Engineering Controls: Use adequate ventilation to keep airborne concentrations low.

Exposure Limits:

Chemical Name ACGIH NIOSH OSHA
- Final
PELs

(Triisopropylsilyl)acetylene none
listed

none
listed

none
listed

OSHA Vacated PELs: (Triisopropylsilyl)acetylene: No OSHA Vacated PELs are listed for this chemical.

Personal Protective Equipment:
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Eyes: Not available.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.

Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 149. Always use a
NIOSH or European Standard EN 149 approved respirator when necessary.

Section 9: Physical and Chemical Properties

Physical State: Liquid

Appearance: colorless

Odor: Not available.

pH: Not available.

Vapor Pressure: Not available.

Vapor Density: Not available.

Evaporation Rate: Not available.

Viscosity: Not available.

Boiling Point: 50 - 52 deg C @6mmHg

Freezing/Melting Point: Not available.

Decomposition Temperature: Not available.

Solubility: Not available.

Specific Gravity/Density: 0.813

Molecular Formula: C11H22Si

Molecular Weight: 182.38

Section 10: Stability and Reactivity Data

Chemical Stability: Stable under normal temperatures and pressures.

Conditions to Avoid: Incompatible materials.

Incompatibilities with Other Materials: Strong oxidizing agents.

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide, silicon oxide.

Hazardous Polymerization: Has not been reported

Section 11: Toxicological Information

RTECS#:

CAS#: 89343-06-6 unlisted.

LD50/LC50: Not available.

Carcinogenicity: CAS# 89343-06-6: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.

Epidemiology: No data available.
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Teratogenicity: No data available.

Reproductive Effects: No data available.

Neurotoxicity: No data available.

Mutagenicity: No data available.

Other Studies: See actual entry in RTECS for complete information. The toxicological properties have not been fully inve
stigated.

Section 12: Ecological Information

Section 13: Disposal Considerations

RCRA P-Series: None listed.

RCRA U-Series: None listed.

Section 14: Transport Information

US DOT IATA RID/ADR IMO Canada TDG

Shipping Name: FLAMMABLE
LIQUIDS, N.O.S.

No information available.

Hazard Class: 3

UN Number: UN1993

Packing Group: III

Section 15: Other Regulatory Information

US FEDERAL:

TSCA: CAS# 89343-06-6 is not listed on the TSCA inventory. It is for research and development use only.

Health & Safety Reporting List: None of the chemicals are on the Health & Safety Reporting List.

Chemical Test Rules: None of the chemicals in this product are under a Chemical Test Rule.

Section 12b: None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule: None of the chemicals in this material have a SNUR under TSCA.

SARA:

CERCLA Hazardous Substances and corresponding RQs: None of the chemicals in this material have an RQ.

SARA Section 302 Extremely Hazardous Substances: None of the chemicals in this product have a TPQ.

Section 313: No chemicals are reportable under Section 313.

Clean Air Act: This material does not contain any hazardous air pollutants. This material does not contain any Class 1 Ozone
depletors. This material does not contain any Class 2 Ozone depletors.

Clean Water Act: None of the chemicals in this product are listed as Hazardous Substances under the CWA. None of the
chemicals in this product are listed as Priority Pollutants under the CWA. None of the chemicals in this product are listed as
Toxic Pollutants under the CWA.
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OSHA: None of the chemicals in this product are considered highly hazardous by OSHA.

STATE: CAS# 89343-06-6 is not present on state lists from CA, PA, MN, MA, FL, or NJ. California No Significant Risk Level:
None of the chemicals in this product are listed.

European/International Regulations:

European Labeling in Accordance with EC Directives:

Hazard Symbols: XI

Risk Phrases: R 36/37/38 Irritating to eyes, respiratory system and skin.

Safety Phrases: S 16 Keep away from sources of ignition - No smoking. S 26 In case of contact with eyes, rinse immediately
with plenty of water and seek medical advice. S 37/39 Wear suitable gloves and eye/face protection.

WGK (Water Danger/Protection): CAS# 89343-06-6: No information available.

Canada - DSL/NDSL: None of the chemicals in this product are listed on the DSL or NDSL list.

Canada - WHMIS: WHMIS: Not available.

Canadian Ingredient Disclosure List:

Exposure Limits:

Section 16: Other Information

Created: 02/14/2005 10:16 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet 
 
MSDS ID NO.: 0121MAR019
Revision date: 12/07/2010

1. CHEMICAL PRODUCT AND COMPANY INFORMATION
 
Product name: Marathon K-1 Kerosene 400 ppm Sulfur Max
Synonym: 1-K Kerosine 400 ppm Sulfur Max; 1-K Kerosene 400 ppm Sulfur Max; Kerosine K-1 

400 ppm Sulfur Max; Kerosene K-1 400 ppm Sulfur Max; Kerosene K-1; K-1 
Kerosene; K-1 Kerosene, Non-Road Use, Undyed

Chemical Family: Petroleum Hydrocarbon
Formula: Mixture

Manufacturer:
Marathon Petroleum Company LP
539 South Main Street         
Findlay OH 45840    

 
Other information: 419-421-3070
Emergency telephone number: 877-627-5463
 

2. COMPOSITION/INFORMATION ON INGREDIENTS
 
1-K Kerosine is a complex mixture of paraffins, cycloparaffins, olefins and aromatic hydrocarbons having hydrocarbon 
chain lengths predominantly in the range of C9 through C16.   May contain a trace amount of benzene (<0.01%). 
Contains a trace amount of sulfur (15-400 ppm).
 
Product information:
 

Name CAS Number Weight % ACGIH Exposure 
Limits:

OSHA - Vacated 
PELs - Time 

Weighted Ave

Other:

Marathon K-1 Kerosene 8008-20-6 100 Skin - potential 
significant contribution 
to overall exposure by 
the cutaneous route 

200 mg/m3 TWA
 
Component Information:
 

Name CAS Number Weight % ACGIH Exposure 
Limits:

OSHA - Vacated 
PELs - Time 

Weighted Ave

Other:

Saturated Hydrocarbons Mixture 70-80
Aromatic Hydrocarbons Mixture 17-25

Unsaturated Hydrocarbons Mixture 3-6
Naphthalene 91-20-3 0.01-0.5 Skin - potential 

significant contribution 
to overall exposure by 
the cutaneous route 

10 ppm TWA 
15 ppm STEL

= 10 ppm TWA 
= 50 mg/m3 TWA 
= 15 ppm STEL 

= 75 mg/m3 STEL

 
Notes: The manufacturer has voluntarily elected to reflect exposure limits contained in 

OSHA's 1989 air contaminants standard in its MSDS's, even though certain of those 
exposure limits were vacated in 1992.
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3. HAZARDS IDENTIFICATION
 

EMERGENCY OVERVIEW  
 

CAUTION! 

VAPORS, FUMES, OR MISTS MAY CAUSE RESPIRATORY TRACT IRRITATION 
MAY BE HARMFUL OR FATAL IF SWALLOWED 

MAY CAUSE LUNG DAMAGE 
OVEREXPOSURE MAY CAUSE CNS DEPRESSION 

SEE TOXICOLOGICAL INFORMATION SECTION FOR MORE INFORMATION 

COMBUSTIBLE LIQUID AND VAPOR 
VAPOR MAY CAUSE FLASH FIRE 

MATERIAL MAY ACCUMULATE STATIC CHARGE 

STABLE

 
Inhalation:
 Breathing high concentrations may be harmful. 

May cause central nervous system depression or effects. Symptoms may include headache, excitation, euphoria, 
dizziness, incoordination, drowsiness, light-headedness, blurred vision, fatigue, tremors, convulsions, loss of 
consciousness, coma, respiratory arrest and death, depending on the concentration and duration of exposure.

Ingestion:
 Swallowing this material may be harmful. 

May cause irritation of the mouth, throat and gastrointestinal tract. Symptoms may include salivation, pain, nausea, 
vomiting and diarrhea. Exposure may also cause central nervous system symptoms similar to those listed under 
"Inhalation" (see Inhalation section). 
Aspiration into lungs may cause chemical pneumonia and lung damage. 

Skin contact:
 Contact may cause reddening, itching and inflammation. Effects may become more serious with repeated or 

prolonged contact. Skin contact may cause harmful effects in other parts of the body.
Eye contact:
 Contact may cause pain and severe reddening and inflammation of the conjunctiva. Effects may become more 

serious with repeated or prolonged contact.
 
Carcinogenic Evaluation:
 
Product information:

Name IARC 
Carcinogens:

NTP 
Carcinogens:

ACGIH - 
Carcinogens:

OSHA - Select 
Carcinogens:

Marathon K-1 Kerosene 
8008-20-6

NE male mice-no evidence; 
female mice-no evidence

A3 - Confirmed Animal 
Carcinogen with Unknown 

Relevance to Humans
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Notes: The International Agency for Research on Cancer (IARC) has determined that there 
is inadequate evidence for the carcinogenicity of diesel fuel/fuel oil in humans. IARC 
determined that there was limited evidence for the carcinogenicity of marine diesel 
fuel in animals. Distillate (light) diesel fuels were not classifiable as to their 
carcinogenicity to humans (Group 3A). 

IARC has determined that there is sufficient evidence for the carcinogenicity in 
experimental animals of diesel engine exhaust and extracts of diesel engine exhaust 
particles. IARC determined that there is only limited evidence for the carcinogenicity 
in humans of diesel engine exhaust. However, IARC's overall evaluation has resulted 
in the IARC designation of diesel engine exhaust as probably carcinogenic to 
humans (Group 2A) because of the presence of certain engine exhaust components.

 
Component Information:
 

Name IARC 
Carcinogens:

NTP 
Carcinogens:

ACGIH - 
Carcinogens:

OSHA - Select 
Carcinogens:

Naphthalene 
91-20-3

Monograph 82 [2002] Reasonably Anticipated To 
Be A Human Carcinogen 
male rat-clear evidence; 

female rat-clear evidence; 
male mice-no evidence; 

female mice-some 
evidence

A4 - Not Classifiable as a 
Human Carcinogen 

Present

 
Notes: The International Agency for Research on Cancer (IARC) and the Environmental 

Protection Agency (EPA) have determined that naphthalene is a possible human 
carcinogen.
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4. FIRST AID MEASURES
 
Eye Contact: 

Flush immediately with large amounts of water for at least 15 minutes.  Eyelids 
should be held away from the eyeball to ensure thorough rinsing. GET IMMEDIATE 
MEDICAL ATTENTION.

Skin Contact: 
Immediately wash exposed skin with plenty of soap and water while removing 
contaminated clothing and shoes. Get medical attention if irritation persists. 
Place contaminated clothing in closed container until cleaned or discarded.  If 
clothing is to be laundered, inform the person performing the operation of 
contaminant's hazardous properties.

Ingestion: 
Do not induce vomiting.  If spontaneous vomiting is about to occur, place victim's 
head below knees.  If victim is drowsy or unconscious, place on the left side with 
head down. Never give anything by mouth to an unconscious person. Keep affected 
person warm and at rest. GET IMMEDIATE MEDICAL ATTENTION.

Inhalation: 
Remove to fresh air.  If not breathing, institute rescue breathing. If breathing is 
difficult, ensure airway is clear and give oxygen.  If heart has stopped, immediately 
begin cardiopulmonary resuscitation (CPR). Keep affected person warm and at rest. 
GET IMMEDIATE MEDICAL ATTENTION.

 
NOTES TO PHYSICIAN:

INGESTION: If ingested this material represents a significant aspiration and chemical 
pneumonitis hazard.  Induction of emesis is not recommended.

 
Medical Conditions
Aggravated
By Exposure:

skin, 
 

5. FIRE FIGHTING MEASURES
 
Suitable extinguishing media: For small fires, Class B fire extinguishing media such as 

CO2, dry chemical, foam (AFFF/ATC) or water spray can be 
used. For large fires, water spray, fog or foam (AFFF/ATC) 
can be used. Fire fighting should be attempted only by those 
who are adequately trained and equipped with proper 
protective equipment.

Specific hazards: This product has been determined to be a combustible liquid 
per the OSHA Hazard Communication Standard and should 
be handled accordingly. For additional fire related 
information, see NFPA 30 or the North American Emergency 
Response Guide 128.

Special protective equipment for firefighters: Avoid using straight water streams.   Water spray and foam 
(AFFF/ATC) must be applied carefully to avoid frothing and 
from as far a distance as possible. Avoid excessive water 
spray application. Keep surrounding area cool with water 
spray from a distance and prevent further ignition of 
combustible material.  Keep run-off water out of sewers and 
water sources.

 
Flash point: 120-190 F
Autoignition temperature: 489 F
Flammable limits in air - lower (%): 0.7
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5. FIRE FIGHTING MEASURES
Flammable limits in air - upper (%): 5.0
 

 
6. ACCIDENTAL RELEASE MEASURES

 
Personal precautions: Keep public away. Isolate and evacuate area. Shut off source if safe to do so.   

Advise authorities and National Response Center (800-424-8802) if the product has 
entered a water course or sewer.  Notify local health and pollution control agencies, if 
appropriate. Contain liquid with sand or soil.   Recover and return free product to 
proper containers.   Use suitable absorbent materials such as vermiculite, sand, or 
clay to clean up residual liquids.

  
7. HANDLING AND STORAGE

 
Handling:
Comply with all applicable EPA, OSHA, NFPA and consistent state and local requirements. Use appropriate grounding 
and bonding practices.   Store in properly closed containers that are appropriately labeled and in a cool well-ventilated 
area.  Do not expose to heat, open flames, strong oxidizers or other sources of ignition. Do not cut, drill, grind or weld on 
empty containers since they may contain explosive residues.   

Avoid repeated and prolonged skin contact.  Never siphon this product by mouth. Exercise good personal hygiene 
including removal of soiled clothing and prompt washing with soap and water.
  

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 
PERSONAL PROTECTIVE EQUIPMENT
 
 Engineering measures: Local or general exhaust required when using at elevated temperatures that 

generate vapors or mists.
 
 Respiratory protection: Use approved organic vapor chemical cartridge or supplied air respirators when 

material produces vapors that exceed permissible limits or excessive vapors are 
generated. Observe respirator assigned protection factors (APFs) criteria cited in 
federal OSHA 1910.134.   Self-contained breathing apparatus should be used for fire 
fighting.

 
 Skin and body protection: Neoprene, nitrile, polyvinyl alcohol (PVA), polyvinyl chloride and polyurethane gloves 

to prevent skin contact.
 
 Eye protection: No special eye protection is normally required.   Where splashing is possible, wear 

safety glasses with side shields.
 
 Hygiene measures: No special protective clothing is normally required.   Select protective clothing 

depending on industrial operations.   Use mechanical ventilation equipment that is 
explosion-proof.

 
 

9. PHYSICAL AND CHEMICAL PROPERTIES:
 

Appearance: Clear to Amber Liquid

Instability:  0 

NFPA rating:  

Other:  - 
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9. PHYSICAL AND CHEMICAL PROPERTIES:
Physical state (Solid/Liquid/Gas): Liquid
Substance type (Pure/Mixture): Mixture
Color: Clear or Amber
Odor: Slight Hydrocarbon
Molecular weight: 180
pH: Neutral
Boiling point/range (5-95%): 360-550 F
Melting point/range: Not determined.
Decomposition temperature: Not applicable.
Specific gravity: C.A. 0.8
Density: 6.76 lbs/gal
Bulk density: No data available.
Vapor density: 4-5
Vapor pressure: 1-10 mm Hg @ 100 F 
Evaporation rate: No data available.
Solubility: Negligible 
Solubility in other solvents: No data available.
Partition coefficient (n-octanol/water): No data available.
VOC content(%): 10%
Viscosity: 1.3-2.1 @ 50 C
 

10. STABILITY AND REACTIVITY
 
Stability: The material is stable at 70 F, 760 mm pressure. 
 
Polymerization: Will not occur.
 
Hazardous decomposition products: Combustion produces carbon monoxide, aldehydes, 

aromatic and other hydrocarbons. 
 
Materials to avoid: Strong oxidizers such as nitrates, perchlorates, chlorine, 

fluorine. 
 
Conditions to avoid: Excessive heat, sources of ignition and open flames.
  

11. TOXICOLOGICAL INFORMATION
 
Acute toxicity:
 
Product information:

Name CAS Number Inhalation: Dermal: Oral:
Marathon K-1 Kerosene 8008-20-6 >2 mg/l for 4 hr [Rat] >5 ml/kg [Rabbit] 9-16 ml/kg [Rat]

 
Toxicology Information: 
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MIDDLE DISTILLATES, PETROLEUM:  Long-term repeated (lifetime) skin exposure 
to similar materials has been reported to result in an increase in skin tumors in 
laboratory rodents.  The relevance of these findings to humans is not clear at this 
time. 

ISOPARAFFINS: Studies in laboratory animals have shown that long-term exposure 
to similar materials (isoparaffins) can cause kidney damage and kidney cancer in 
male laboratory rats.   However, in-depth research indicates that these findings are 
unique to the male rat, and that these effects are not relevant to humans. 

NAPHTHALENE: Severe jaundice, neurotoxicity (kernicterus) and fatalities have 
been reported in young children and infants as a result of hemolytic anemia from 
overexposure to naphthalene.   Persons with Glucose 6-phosphate dehydrogenase 
(G6PD) deficiency are more prone to the hemolytic effects of naphthalene.   Adverse 
effects on the kidney have been reported in persons overexposed to naphthalene but 
these effects are believed to be a consequence of hemolytic anemia, and not a direct 
effect.  Hemolytic anemia has been observed in laboratory animals exposed to 
naphthalene.  Laboratory rodents exposed to naphthalene vapor for 2 years (lifetime 
studies) developed non-neoplastic and neoplastic tumors and inflammatory lesions of 
the nasal and respiratory tract.  Cataracts and other adverse effects on the eye have 
been observed in laboratory animals exposed to high levels of naphthalene.  
Findings from a large number of bacterial and mammalian cell mutation assays have 
been negative.  A few studies have shown chromosomal effects (elevated levels of 
Sister Chromatid Exchange or chromosomal aberrations) in vitro.  Naphthalene has 
been classified as Possibly Carcinogenic to Humans (2B) by IARC, based on 
findings from studies in laboratory animals. 

DIESEL EXHAUST:  Chronic inhalation studies of whole diesel engine exhaust in 
mice and rats produced a significant increase in lung tumors.  Combustion of 
kerosine and/or diesel fuels produces gases and particulates which include carbon 
monoxide, carbon dioxide, oxides of nitrogen and/or sulfur and hydrocarbons.  
Significant exposure to carbon monoxide vapors decreases the oxygen carrying 
capacity of the blood and may cause tissue hypoxia via formation of 
carboxyhemoglobin.   

Altered mental state, drowsiness, peripheral motor neuropathy, irreversible brain 
damage (so-called Petrol Sniffers Encephalopathy), delirium, seizures, and sudden 
death have been reported from repeated overexposure to some hydrocarbon 
solvents, naphthas, and gasoline.

 
TARGET ORGANS: central nervous system,  skin,  lungs,  respiratory system,  kidney,  liver, 
 

12. ECOTOXICOLOGICAL INFORMATION
 
Mobility: 

May partition into air, soil and water.
 
Ecotoxicity: 
 Toxic to aquatic organisms.
 
Bioaccummulation: 
 Not expected to bioaccumulate in aquatic organisms.
 
Persistance/Biodegradation: 

Readily biodegradable in the environment.
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13. DISPOSAL CONSIDERATIONS

Cleanup Considerations: This product as produced is not specifically listed as an EPA 
RCRA hazardous waste according to federal regulations (40 
CFR 261).  However, when discarded or disposed of, it may 
meet the criteria of an "characteristic" hazardous waste. This 
material could become a hazardous waste if mixed or 
contaminated with a hazardous waste or other substance(s).   
It is the responsibility of the user to determine if disposal 
material is hazardous according to federal, state and local 
regulations. 

  
14. TRANSPORT INFORMATION

49 CFR 172.101: 
 
DOT: 
 Transport Information: This material when transported via US commerce would be regulated by DOT 

Regulations. 
 Proper shipping name: Kerosene
 UN/Identification No: UN 1223
 Hazard Class: 3
 Packing group: III
 DOT reportable quantity (lbs): Not applicable.
 
 
 
 
 
 
 
 Proper shipping name: Kerosene
 UN/Identification No: UN 1223
 Hazard Class: 3
 Packing group: III
 
 
 

15. REGULATORY INFORMATION
 
US Federal Regulatory 
Information: 
 
US TSCA Chemical Inventory Section 8(b): This product and/or its components are listed on the TSCA 

Chemical Inventory.
 
OSHA Hazard Communication Standard: This product has been evaluated and determined to be 

hazardous as defined in OSHA's Hazard Communication 
Standard.

 
EPA Superfund Amendment & Reauthorization Act (SARA):  
 
SARA Section 302: This product contains the following component(s) that have been listed on EPA's 

Extremely Hazardous Substance (EHS) List:
 

Name CERCLA/SARA - Section 302 Extremely Hazardous Substances and TPQs
Saturated Hydrocarbons NA
Aromatic Hydrocarbons NA

Unsaturated Hydrocarbons NA
Naphthalene NA
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SARA Section 304: This product contains the following component(s) identified either as an EHS or a 

CERCLA Hazardous substance which in case of a spill or release may be subject to 
SARA reporting requirements:

 
Name CERCLA/SARA - Hazardous Substances and their Reportable Quantities

Saturated Hydrocarbons NA
Aromatic Hydrocarbons NA

Unsaturated Hydrocarbons NA
Naphthalene = 100 lb final RQ 

= 45.4 kg final RQ
 
SARA Section 311/312 The following EPA hazard categories apply to this product:

Acute Health Hazard
Fire Hazard
Chronic Health Hazard

 
SARA Section 313: This product contains the following component(s) that may be subject to reporting on 

the Toxic Release Inventory (TRI) From R:
 

Name CERCLA/SARA 313 Emission reporting:
Saturated Hydrocarbons None
Aromatic Hydrocarbons None

Unsaturated Hydrocarbons None
Naphthalene = 0.1 % de minimis concentration 

 
State and Community Right-To-Know Regulations: 
The following component(s) of this material are identified on the regulatory lists below:
 

Not Listed 

  California - Regulated Carcinogens: Not Listed 

  Pennsylvania Right-To-Know: 

  Pennsylvania RTK - Special Hazardous 
Substances: 

Not Listed 

Not Listed. 

Saturated Hydrocarbons 

  New Jersey - Special Hazardous Substances: Not Listed 
  New Jersey - Environmental Hazardous 

Substances List: 
Not Listed 

  Massachusetts Right-To Know: Not Listed. 

  Illinois - Toxic Air Contaminants Not Listed 

  California Proposition 65: 

  New York - Reporting of Releases Part 597 - 
List of Hazardous Substances: 

Not Listed 

Not Listed 

  

Aromatic Hydrocarbons 

Florida substance List: Not Listed. 

  Louisiana Right-To-Know: Not Listed 

  

  California Proposition 65: Not Listed 

  Rhode Island Right-To-Know: 

  New Jersey Right-To-Know: Not Listed. 

Not Listed 

Louisiana Right-To-Know: 

  Pennsylvania Right-To-Know: Not Listed. 

  

  Massachusetts Right-To Know: Not Listed. 

  Michigan critical materials register list:  Not Listed. 

New Jersey Right-To-Know: 
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  Massachusetts Extraordinarily Hazardous 
Substances: 

Not Listed 



 

Not Listed. 

Pennsylvania RTK - Special Hazardous 
Substances: 

Not Listed 

  Florida substance List: Not Listed. 

  

  Rhode Island Right-To-Know: Not Listed 

  New Jersey - Special Hazardous Substances: 

  Michigan critical materials register list:  Not Listed. 

Not Listed 

Florida substance List: 

  Massachusetts Extraordinarily Hazardous 
Substances: 

Not Listed 

  

  California - Regulated Carcinogens: Not Listed 

  New Jersey - Environmental Hazardous 
Substances List: 

Not Listed 

  Pennsylvania RTK - Special Hazardous 
Substances: 

Not Listed 

Michigan critical materials register list:  Not Listed. 

  New Jersey - Special Hazardous Substances: Not Listed 

  

  New Jersey - Environmental Hazardous 
Substances List: 

Not Listed 

Illinois - Toxic Air Contaminants Not Listed 

  Illinois - Toxic Air Contaminants Not Listed 

Not Listed. 

  New York - Reporting of Releases Part 597 - 
List of Hazardous Substances: 

Not Listed 

  New York - Reporting of Releases Part 597 - 
List of Hazardous Substances: 

Naphthalene 

Not Listed 

  Louisiana Right-To-Know: Not Listed 

  Massachusetts Extraordinarily Hazardous 
Substances: 

  California Proposition 65: carcinogen, initial date 4/19/02 
 

Unsaturated Hydrocarbons 

Not Listed 

  New Jersey Right-To-Know: sn 1322 

Saturated Hydrocarbons 

  Pennsylvania Right-To-Know: Environmental hazard 

  Louisiana Right-To-Know: Not Listed 

  Massachusetts Right-To Know: Present 
 

  Florida substance List: Not Listed. 

  

  Rhode Island Right-To-Know: Toxic; Flammable 

California Proposition 65: Not Listed 

  Michigan critical materials register list:  Not Listed. 

  California - Regulated Carcinogens: Not Listed 

  Massachusetts Extraordinarily Hazardous 
Substances: 

Not Listed 

  New Jersey Right-To-Know: 

  California - Regulated Carcinogens: Not Listed 

Not Listed. 

  Pennsylvania RTK - Special Hazardous 
Substances: 

Not Listed 

  Rhode Island Right-To-Know: 

  New Jersey - Special Hazardous Substances: carcinogen 
 

  Pennsylvania Right-To-Know: Not Listed. 
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Canadian Regulatory Information:  
 
Canada DSL/NDSL Inventory: This product and/or its components are listed either on the Domestic Substances List 

(DSL) or are exempt.
 

Name Canada - WHMIS: Classifications of Substances: Canada - WHMIS: Ingredient Disclosure:
Naphthalene B4, D2A 1 % 

 
NOTE: Not Applicable.
 

16. OTHER INFORMATION
 
Additional Information: No data available.
 
Prepared by: Mark S. Swanson, Manager, Toxicology and Product Safety
 
The information and recommendations contained herein are based upon tests believed to be reliable.  However, 
Marathon Petroleum Company LP (MPC) does not guarantee their accuracy or completeness nor shall any of this 
information constitute a warranty, whether expressed or implied, as to the safety of the goods, the merchantability of the 
goods, or the fitness of the goods for a particular purpose.  Adjustment to conform to actual conditions of usage maybe 
required.  MPC assumes no responsibility for results obtained or for incidental or consequential damages, including lost 
profits arising from the use of these data.  No warranty against infringement of any patent, copyright or trademark is made 
or implied.
 

End of Safety Data Sheet 
 

  New York - Reporting of Releases Part 597 - 
List of Hazardous Substances: 

= 1 lb RQ     land/water 
= 100 lb RQ     air 

SN 1322 TPQ 500 lb 
 

Saturated Hydrocarbons 
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Material Safety Data Sheet  
Diesel Low Sulfur (LSD) and Ultra Low Sulfur Diesel 

(ULSD) 
 

 
 

 
 
 
 
 
 
 

SECTION 1. PRODUCT AND COMPANY IDENTIFICATION 

Product name  : Diesel Low Sulfur (LSD) and Ultra Low Sulfur Diesel (ULSD) 

Synonyms : CARB Diesel, 888100004478 

MSDS Number  : 888100004478 Version : 2.19 

Product Use Description  : Fuel 

Company : For: Tesoro Refining & Marketing Co. 
19100 Ridgewood Parkway, San Antonio,  TX 78259 

Tesoro Call Center  : (877) 783-7676 Chemtrec  
(Emergency Contact)  

: (800) 424-9300 

 

SECTION 2. HAZARDS IDENTIFICATION 

Emergency Overview  

Regulatory status  : This material is considered hazardous by the Occupational Safety and Health 
Administration (OSHA) Hazard Communication Standard (29 CFR 1910.1200).  

Signal Word : WARNING 

Hazard Summary :
  

Toxic. Combustible Liquid  

Potential Health Effects 

Eyes : Eye irritation may result from contact with liquid, mists, and/or vapors.  

Inhalation : Vapors or mists from this material can irritate the nose, throat, and lungs, and 
can cause signs and symptoms of central nervous system depression, 
depending on the concentration and duration of exposure.  

Skin : Skin irritation leading to dermatitis may occur upon prolonged or repeated 
contact. Liquid may be absorbed through the skin in toxic amounts if large areas 
of skin are repeatedly exposed. Long-term, repeated skin contact  may cause 
skin cancer  

Ingestion : Harmful or fatal if swallowed. Do NOT induce vomiting. This material can irritate 
the mouth, throat, stomach, and cause nausea, vomiting, diarrhea and 
restlessness Aspiration hazard if liquid is inhaled into lungs, particularly from 
vomiting after ingestion. Aspiration may result in chemical pneumonia, severe 
lung damage, respiratory failure and even death.  

 
Specific Hazard
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Flammability NFPA:  

 0  
  

 0  
 

 2 
FLAMMABILITY 

PHYSICAL 

HEALTH  

2   

0 

1   

HMIS III: 

0 = Insignificant, 1 = Slight, 2 = Moderate, 
3 = High, 4 = Extreme 
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Target Organs : Central nervous system, Eyes, Skin, Kidney, Liver 

 

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS 

Component CAS-No.  Weight % 

Fuels, diesel, No 2; Gasoil - unspecified  68476-34-6 100%  

Nonane  111-84-2  0 - 5%  

Naphthalene  91-20-3  0 - 1%  

1,2,4-Trimethylbenzene  95-63-6  0 - 2%  

Xylene  1330-20-7  0 - 2%  

Sulfur 7704-34-9 15 ppm maximum 

 

SECTION 4. FIRST AID MEASURES 

Inhalation : Move to fresh air. Give oxygen. If breathing is irregular or stopped, administer 
artificial respiration. Seek medical attention immediately.  

Skin contact : Take off all contaminated clothing immediately. Wash off immediately with soap 
and plenty of water. Wash contaminated clothing before re-use. If skin irritation 
persists, seek medical attention immediately.  

Eye contact : Remove contact lenses. Rinse thoroughly with plenty of water for at least 15 
minutes. If symptoms persist, seek medical attention.  

Ingestion : Do not induce vomiting without medical advice. If a person vomits when lying on 
his back, place him in the recovery position. Seek medical attention immediately.  

Notes to physician : Symptoms:  Dizziness, Discomfort, Headache, Nausea, Disorder, Vomiting, Lung 
edema, Aspiration may cause pulmonary edema and pneumonitis, Liver 
disorders, Kidney disorders. 

 

SECTION 5. FIRE-FIGHTING MEASURES 

Form : Liquid 

Flash point : 38°C Minimum for #1 Diesel,  52°C Minimum for #2 Diesel 

Auto Ignition temperature : 257 °C (495 °F) 

Lower explosive limit : 0.6 %(V) 

Upper explosive limit : 4.7 %(V) 

Suitable extinguishing media : Carbon dioxide (CO2), Water spray, Dry chemical, Foam, Keep containers and 
surroundings cool with water spray. 

Specific hazards during fire 
fighting 

: Fire Hazard Do not use a solid water stream as it may scatter and spread fire. Cool 
closed containers exposed to fire with water spray.  
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Special protective equipment 
for fire-fighters 

: Wear self-contained breathing apparatus and protective suit. Use personal 
protective equipment.  

Further information : Exposure to decomposition products may be a hazard to health. Isolate area 
around container involved in fire. Cool tanks, shells, and containers exposed to fire 
and excessive heat with water. For massive fires the use of unmanned hose 
holders or monitor nozzles may be advantageous to further minimize personnel 
exposure. Major fires may require withdrawal, allowing the tank to burn. Large 
storage tank fires typically require specially trained personnel and equipment to 
extinguish the fire, often including the need for properly applied fire fighting foam.  

 

SECTION 6. ACCIDENTAL RELEASE MEASURES 

Personal precautions : Evacuate nonessential personnel and remove or secure all ignition sources. 
Consider wind direction; stay upwind and uphill, if possible. Evaluate the direction 
of product travel, diking, sewers, etc. to contain spill areas. Spills may infiltrate 
subsurface soil and groundwater; professional assistance may be necessary to 
determine the extent of subsurface impact. Ensure adequate ventilation. Use 
personal protective equipment.  

Environmental precautions : Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of 
water by diking, absorbents, or absorbent boom, if possible. Do not flush down 
sewer or drainage systems, unless system is designed and permitted to handle 
such material. The use of fire fighting foam may be useful in certain situations to 
reduce vapors. The proper use of water spray may effectively disperse product 
vapors or the liquid itself, preventing contact with ignition sources or 
areas/equipment that require protection. Discharge into the environment must be 
avoided. If the product contaminates rivers and lakes or drains inform respective 
authorities.  

Methods for cleaning up : Take up with sand or oil absorbing materials. Carefully shovel, scoop or sweep up 
into a waste container for reclamation or disposal - caution, flammable vapors may 
accumulate in closed containers. Response and clean-up crews must be properly 
trained and must utilize proper protective equipment (see Section 8).  

 

SECTION 7. HANDLING AND STORAGE 

Handling : Keep away from fire, sparks and heated surfaces.  No smoking near areas where 
material is stored or handled. The product should only be stored and handled in 
areas with intrinsically safe electrical classification. 

Advice on protection against 
fire and explosion 

: Hydrocarbon liquids including this product can act as a non-conductive flammable 
liquid (or static accumulators), and may form ignitable vapor-air mixtures in storage 
tanks or other containers.  Precautions to prevent static-initated fire or explosion 
during transfer, storage or handling, include but are not limited to these examples: 

(1) Ground and bond containers during product transfers.  Grounding and 
bonding may not be adequate protection to prevent ignition or explosion of 
hydrocarbon liquids and vapors that are static accumulators. 

(2) Special slow load procedures for "switch loading" must be followed to 
avoid the static ignition hazard that can exist when higher flash point 
material (such as fuel oil or diesel) is loaded into tanks previously 
containing low flash point products (such gasoline or naphtha). 

(3) Storage tank level floats must be effectively bonded. 
For more information on precautions to prevent static-initated fire or explosion, see 
NFPA 77, Recommended Practice on Static Electricity (2007), and API 
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Recommended Practice 2003, Protection Against Ignitions Arising Out of Static, 
Lightning, and Stray Currents (2008). 

Dust explosion class : Not applicable  

Requirements for storage 
areas and containers 

: Keep away from flame, sparks, excessive temperatures and open flame.  Use 
approved containers. Keep containers closed and clearly labeled.  Empty or 
partially full product containers or vessels may contain explosive vapors.  Do not 
pressurize, cut, heat, weld or expose containers to sources of ignition.  Store in a 
well-ventilated area.  The storage area should comply with NFPA 30 "Flammable 
and Combustible Liquid Code".  The cleaning of tanks previously containing this 
product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile 
Tanks In Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning 
Petroleum Storage Tanks". 

Other data :  Emergency eye wash capability should be available in the near proximity to 
operations presenting a potential splash exposure. 

Advice on common storage  Keep away from food, drink and animal feed.  Incompatible with oxidizing agents. 
Incompatible with acids. 

 

SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

Exposure Guidelines 

 

List Components CAS-No. Type: Value 

OSHA Z1 Xylene 1330-20-7 PEL 100 ppm      435 mg/m3 

 Naphthalene 91-20-3 PEL 10 ppm      50 mg/m3 

ACGIH Diesel Fuel 68476-30-2 TWA 100 mg/m3 

 Xylene 1330-20-7 TWA 100 ppm 

  1330-20-7 STEL 150 ppm 

 Naphthalene 91-20-3 TWA 10 ppm 

  91-20-3 STEL 15 ppm 

 Nonane 111-84-2 TWA 200 ppm 

Engineering measures : Use adequate ventilation to keep gas and vapor concentrations of this product 
below occupational exposure and flammability limits, particularly in confined 
spaces. Use only intrinsically safe electrical equipment approved for use in 
classified areas.  

Eye protection : Safety glasses or goggles are recommended where there is a possibility of 
splashing or spraying.  

Hand protection : Gloves constructed of nitrile, neoprene, or PVC are recommended. Consult 
manufacturer specifications for further information.  

Skin and body protection : If needed to prevent skin contact, chemical protective clothing such as of DuPont 
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TyChem®, Saranex or equivalent recommended based on degree of exposure. 
The resistance of specific material may vary from product to product as well as 
with degree of exposure.  

Respiratory protection : A NIOSH/ MSHA-approved air-purifying respirator with organic vapor cartridges or 
canister may be permissible under certain circumstances where airborne 
concentrations are or may be expected to exceed exposure limits or for odor or 
irritation. Protection provided by air-purifying respirators is limited. Refer to OSHA 
29 CFR 1910.134, ANSI Z88.2-1992, NIOSH Respirator Decision Logic, and the 
manufacturer for additional guidance on respiratory protection selection. Use a 
NIOSH/ MSHA-approved positive-pressure supplied-air respirator if there is a 
potential for uncontrolled release, exposure levels are not known, in oxygen-
deficient atmospheres, or any other circumstance where an air-purifying respirator 
may not provide adequate protection.  

Work / Hygiene practices : Emergency eye wash capability should be available in the near proximity to 
operations presenting a potential splash exposure.  Use good personal hygiene 
practices.  Avoid repeated and/or prolonged skin exposure.  Wash hands before 
eating, drinking, smoking, or using toilet facilities.  Do not use as a cleaning solvent 
on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this 
product from exposed skin areas.   Waterless hand cleaners are effective. 
Promptly remove contaminated clothing and launder before reuse.  Use care when 
laundering to prevent the formation of flammable vapors which could ignite via 
washer or dryer. Consider the need to discard contaminated leather shoes and 
gloves. 

 

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES 

Form : Liquid  

Appearance : Clear, straw colored  

Odor : Characteristic petroleum (kerosene) odor  

Flash point - typical : 38°C Minimum for #1 Diesel,  52°C Minimum for #2 Diesel 

Auto Ignition temperature : 257 °C (495 °F) 

Thermal decomposition : No decomposition if stored and applied as directed. 

Lower explosive limit : 0.6 %(V) 

Upper explosive limit : 4.7 %(V) 

pH  : Not applicable 

Freezing point : No data available 

Boiling point : 154 - 372 °C(310° - 702 °F)   

Vapor Pressure : < 2 mm Hg at 20  °C  

Density : 0.86 g/cm3 

Water solubility : Negligible 

Viscosity, dynamic :  1.7 - 40 mPa.s 
at 37.8 °C (100.0 °F) 
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Percent Volatiles :  100 %  

Conductivity 
(conductivity can be reduced 
by environmental factors such 
as a decrease in temperature 

 Diesel Fuel Oils at terminal load rack:                                          At least 25 pS/m 
Ultra Low Sulfur Diesel (ULSD) without conductivity additive:      0 pS/m to 5 pS/m 
ULSD at terminal load rack with conductivity additive:             At least 50 pS/m but 
conductivity may decrease from environmental factors such as temperature drop. 
JP-8 at terminal load rack:                                                    150 pS/m to 600 pS/m 

 

SECTION 10. STABILITY AND REACTIVITY 

Conditions to avoid :  Avoid high temperatures, open flames, sparks, welding, smoking and other 
ignition sources. Keep away from strong oxidizers. Viton ® ; Fluorel ®    

Materials to avoid : Strong oxidizing agents. Peroxides  

Hazardous decomposition 
products 

: Carbon monoxide, carbon dioxide and noncombusted hydrocarbons (smoke). 
Diesel exhaust particulates may be a lung hazard - see Section 11.  

Thermal decomposition : No decomposition if stored and applied as directed.   

Hazardous reactions : Keep away from oxidizing agents, and acidic or alkaline products.  

 

SECTION 11. TOXICOLOGICAL INFORMATION 

Carcinogenicity 

NTP  : Naphthalene     (CAS-No.: 91-20-3) 

IARC  : Naphthalene     (CAS-No.: 91-20-3) 

OSHA  : No component of this product which is present at levels greater than or equal to 0.1 
% is identified as a carcinogen or potential carcinogen by OSHA. 

CA Prop 65  : WARNING! This product contains a chemical known to the State of California to 
cause cancer. 
naphthalene     (CAS-No.: 91-20-3) 

Skin irritation : Irritating to skin. 

Eye irritation : Irritating to eyes. 

Further information : Studies have shown that similar products produce skin cancer or skin tumors in 
laboratory animals following repeated applications without washing or removal.  The 
significance of this finding to human exposure has not been determined. Other 
studies with active skin carcinogens have shown that washing the animal's skin with 
soap and water between applications reduced tumor formation. 
Positive mutagenicity results have been reported. 
Repeated over-exposure may cause liver and kidney injury 
IARC classifies whole diesel fuel exhaust particulates as probably carcinogenic to 
humans (Group 2A). NIOSH regards whole diesel fuel exhaust particulates as a 
potential cause of occupational lung cancer based on animal studies and limited 
evidence in humans. 

Component:  

Fuels, diesel, No 2; Gasoil - 
unspecified 

68476-34-6  Acute oral toxicity: LD50 rat 
Dose:  5,001 mg/kg 
 
Acute dermal toxicity: LD50 rabbit 
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Dose:  2,001 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Dose:  7.64 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Severe skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Mild eye irritation 

Nonane 111-84-2  Acute oral toxicity: LD50 mouse 
Dose:  218 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Exposure time: 4 h 

Naphthalene 91-20-3  Acute oral toxicity: LD50 rat 
Dose:  2,001 mg/kg 
 
Acute dermal toxicity: LD50 rat 
Dose:  2,501 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Dose:  101 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Mild skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Mild eye irritation 
 
Carcinogenicity: N11.00422130 

1,2,4-Trimethylbenzene 95-63-6  Acute inhalation toxicity: LC50 rat 
Dose:  18 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Eye irritation 

Xylene 1330-20-7  Acute oral toxicity: LD50 rat 
Dose:  2,840 mg/kg 
 
Acute dermal toxicity: LD50 rabbit 
Dose: ca. 4,500 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Dose:  6,350 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Mild skin irritation 
Repeated or prolonged exposure may cause skin irritation and dermatitis, due to 
degreasing properties of the product. 
Eye irritation: Classification: Irritating to eyes. 
Result: Mild eye irritation 

 

SECTION 12. ECOLOGICAL INFORMATION 

 

Additional ecological : Keep out of sewers, drainage areas, and waterways.  Report spills and releases, as 
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information applicable, under Federal and State regulations. 

Component:  

Naphthalene  91-20-3   Toxicity to algae:  
EC50 
Species:  
Dose:  33 mg/l  
Exposure time: 24 h 

1,2,4-Trimethylbenzene  95-63-6  Toxicity to fish:  
LC50 
Species: Pimephales promelas (fathead minnow) 
Dose:  7.72 mg/l  
Exposure time: 96 h 
 
Acute and prolonged toxicity for aquatic invertebrates:  
EC50 
Species: Daphnia 
Dose:  3.6 mg/l  
Exposure time: 48 h  

 

SECTION 13. DISPOSAL CONSIDERATIONS 

Disposal : In accordance with local and national regulations. 

 

SECTION 14. TRANSPORT INFORMATION 

CFR 

 Proper shipping name : DIESEL FUEL 

 UN-No. : UN1202 (NA 1993) 

 Class : 3 

 Packing group : III 

TDG 

 Proper shipping name : DIESEL FUEL 

 UN-No. : UN1202 (NA 1993) 

 Class : 3 

 Packing group : III 

IATA Cargo Transport 

 UN UN-No. : UN1202 (NA 1993) 

 Description of the goods : DIESEL FUEL 

 Class : 3  

 Packaging group : III 

 ICAO-Labels : 3 

 Packing instruction (cargo 
aircraft) 

: 366  

 Packing instruction (cargo 
aircraft) 

: Y344  

IATA Passenger Transport 

 UN UN-No. : UN1202 (NA 1993) 

 Description of the goods : DIESEL FUEL 

 Class : 3  

 Packaging group : III 
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 ICAO-Labels : 3 

 Packing instruction 
(passenger aircraft) 

: 355  

 Packing instruction 
(passenger aircraft) 

: Y344 

IMDG-Code  

 UN-No. : UN 1202 (NA 1993) 

 Description of the goods : DIESEL FUEL 

 Class : 3  

 Packaging group : III 

 IMDG-Labels : 3 

 EmS Number : F-E S-E  

 Marine pollutant : No 

 

SECTION 15. REGULATORY INFORMATION 

OSHA Hazards :  Combustible Liquid 
Moderate skin irritant 
Moderate eye irritant 
Toxic by ingestion 
POSSIBLE CANCER HAZARD 
 
CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIROMENT) 

The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which 

exempts crude oil. Fractions of crude oil, and products (both finished and intermediate) from the crude 

oil refining process and any indigenous components of such from the CERCLA Section 103 reporting 

requirements. However, other federal reporting requirements, including SARA Section 304, as well as 

the Clean Water Act may still apply. 

 
 
 

TSCA Status   :  On TSCA Inventory   

DSL Status   :  All components of this product are on the Canadian DSL list.   

SARA 311/312 Hazards :  Fire Hazard 
Acute Health Hazard 
Chronic Health Hazard 
 

SARA III  US. EPA Emergency Planning and Community Right-To-Know Act (EPCRA) SARA Title III Section 313 Toxic 
Chemicals (40 CFR 372.65) - Supplier Notification Required  

Components CAS-No. 

Xylene 1330-20-7  

1,2,4-Trimethylbenzene 95-63-6  

Naphthalene 91-20-3  

PENN RTK  US. Pennsylvania Worker and Community Right-to-Know Law (34 Pa. Code Chap. 301-323)  

Components CAS-No. 

Nonane 111-84-2  
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Naphthalene 91-20-3  

1,2,4-Trimethylbenzene 95-63-6  

xylene 1330-20-7  

Fuels, diesel, No 2; Gasoil - unspecified 68476-34-6  

MASS RTK  US. Massachusetts Commonwealth's Right-to-Know Law (Appendix A to 105 Code of Massachusetts Regulations 
Section 670.000)  

Components CAS-No. 

Xylene 1330-20-7  

1,2,4-Trimethylbenzene 95-63-6  

Naphthalene 91-20-3  

Nonane 111-84-2  

NJ RTK  US. New Jersey Worker and Community Right-to-Know Act (New Jersey Statute Annotated Section 34:5A-5)  

Components CAS-No. 

Nonane 111-84-2  

Naphthalene 91-20-3  

1,2,4-Trimethylbenzene 95-63-6  

Xylene 1330-20-7  

Fuels, diesel, No 2; Gasoil - unspecified 68476-34-6  

California Prop. 65 :  WARNING! This product contains a chemical known to the State of California to 
cause cancer.   

  Naphthalene 91-20-3  

 

SECTION 16. OTHER INFORMATION 

Further information 

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at 
the date of its publication. The information given is designed only as guidance for safe handling, use, processing, 
storage, transportation, disposal and release and is not to be considered a warranty or quality specification. The 
information relates only to the specific material designated and may not be valid for such material used in 
combination with any other materials or in any process, unless specified in the text. 

Template 
Prepared by 

: GWU mbH 
Birlenbacher Str. 18 
D-57078 Siegen 

  Germany 

  Telephone:  +49-(0)271-88072-0 

  12/01/2011 
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Item No. 1519278   SAF 5152 1212 

MATERIAL SAFETY DATA SHEET 
DECEMBER 2012 

Llame 1-888-223-0029 para la información sobre los avisos de seguridad en español 
Suburban Propane, L.P.  P.O. Box 206      Whippany, NJ  07981-0206 

TRANSPORTATION EMERGENCY              GENERAL ADDITIONAL INFORMATION:  
RESPONSE :  CHEMTREC (800) 424-9300                SAFETY SERVICES (973) 887-5300  
   
 
Product Name:    Commercial Odorized Propane  
Chemical Name:   Propane  
Chemical Family:   Petroleum Hydrocarbon  
Common Names:   Liquefied Petroleum Gas, LP-Gas, LPG, Bottle Gas  

  
BOILING POINT:   - 44° F   FLASH POINT:  -156° F    BULK DENSITY:   4.20 lbs. /gal.  
SPECIFIC GRAVITY:     LIQUID:  0.504     VAPOR:  1.50   
GAS VOLUME @ ATM. PRESSURE & 60° F (Cu. Ft. gas/gal. Liquid):  36.38  
VAPOR PRESSURE:   208 psig @ 100° F (ASTM)  SPECIFIC HEAT of LIQUID:  .630 BTU/LB. & 60° F 
FLAMMABILITY LIMITS (% BY VOLUME IN AIR):  L.E.L.:  2.1  U.E.L.:  9.5  
EXPANSION RATIO OF LIQUID TO GAS @ 14.7psia :  1 to 270   
LIQUID BOIL-OFF TO PROPANE VAPOR ABOVE  – 44 F°:  100%  

  
COMPONENTS  CAS NO.    

      
PROPANE  74-98-6  *  
PROPYLENE  115-07-1  *  
BUTANES  106-97-8  2.5%  
SULPHUR  7704-34-9  185 ppmw with no discoloration of Lead 

Acetate paper**  
RESIDUAL MATTER    0.05 ml after boil off of 100 ml liquid 

sample **  
ODORANT(S)  Various  Odor concentration detectable in air of not 

over one-fifth of the lower limit of 
flammability per NFPA 58.  

CORROSIVES    Not to exceed #1 grade copper strip test**  

PROPANE IS COLORLESS AND ODORLESS.      
PROPANE IS VERY STABLE.      
POLYMERIZATION WILL NOT OCCUR.      
AN ADDED ODORANT GIVES PROPANE A STRONG UNPLEASANT SMELL.  Information regarding the effectiveness or intensity of odorants, is set forth in 
Section 9 below.  

*  Combined constituents comprise a minimum 97.45 %  of the total weight under Gas Processors Association (GPA) Standard 2140-97.  
**  Based on American Society of Testing and Materials (ASTM) Standard D1835-91.  

 
SECTION 3 –PHYSICAL HAZARD DATA 

  
NFPA CLASSES:  
             
4 - Severe  
3 – Serious                
2 – Moderate         
1 – Slight                     
0 – Minimal     
*Ref. NFPA 704 

SECTION 1 –PRODUCT IDENTIFICATION  

SECTION 2 – PHYSICAL AND CHEMICAL CHARACTERISTICS  

 

Fire Hazard 

Health Hazard 
Reactivity 

Special Hazards* 
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PROPANE IS FLAMMABLE.  PROPANE IS A SIMPLE ASPHYXIANT.  
Flammable Gas under pressure – Keep away from sources of ignition such as heat, sparks or flame.  Vapor is 
heavier than air and may collect in low-lying areas.  
 
WHAT IS PROPANE? 
 

Propane (also called LPG-Liquefied Petroleum Gas or LP-Gas) is a liquid fuel stored under pressure. In most 
systems, propane is vaporized to a gas before it leaves the tank. Propane is highly flammable when mixed with 
air (oxygen) and can be ignited by many sources, including open flames, smoking materials, electrical sparks, 
and static electricity. Severe “freeze burn” or frostbite can result if propane liquid comes in contact with your 
skin. 
 

SECTION 4 – HEALTH HAZARD DATA 
  
Propane is a simple asphyxiant and care must be taken to provide adequate ventilation.  Vapors can displace 
available oxygen for breathing in confined spaces.  Odor may not provide adequate warning of potentially 
hazardous concentrations.  Propane is heavier than air and may collect in low-lying areas in the absence of wind 
or ventilation.  Liquid propane can cause freeze burns when brought into direct contact with body parts.   
  

SECTION 5 – PRIMARY ROUTES OF ENTRY 
  
Eye:  Although propane vapor is generally non-irritating, pressurized gas may inflict mechanical injury to the 
eye.  Direct contact with liquid propane can cause freeze burns and resultant swelling of the eye.  
Skin:  Contact with liquid propane can cause freeze burns similar to frostbite.   
Ingestion:  Deemed unlikely.  
Inhalation:  Simple asphyxiant. Extreme over exposure may cause dizziness, headache, disorientation, 
excitability, fatigue, coughing, vomiting, anesthesia, unconsciousness and death.   
  

SECTION 6 – EXPOSURE LIMITS 
  
COMPONENT    THRESHOLD LIMIT VALUE   PERMISSABLE EXPOSURE LIMIT  
           (TLV)                (PEL)  
PROPANE                NE                   1000 ppm  
PROPYLENE               NE              NE  
BUTANES               NE             800 ppm  
  
PROPANE CAN DISPLACE OXYGEN REQUIRED FOR NORMAL RESPIRATION AND CARE SHOULD 
BE TAKEN TO PROVIDE ADEQUATE VENTILATION, ESPECIALLY IN CONFINED SPACES AND IN 
THE ABSENCE OF WIND.   
  

SECTION 7 – TOXICOLOGICAL INFORMATION 
  
Propane is not listed in the latest edition of the National Toxicology Program Annual Report on Carcinogens, 
has not been found to be a potential carcinogen in the latest edition of the International Agency for Research on 
Cancer Monographs, and has not been identified as a carcinogen by OSHA.   
  
Upon review of USC Title 15 Chapter 23 Section 2601 commonly known as Toxic Substance Control Act 
(TSCA), Propane has not been found to be a chemical whose manufacture, processing, distribution in 
commerce, use, or disposal to present an unreasonable risk of injury to health or the environment.  
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Propane does not contain any Class 1 or Class 2 ozone-depleting chemicals. Propane is not a listed marine 
pollutant.   
  
The Food and Drug Administration (FDA) has said propane is GRAS (generally recognized as safe) as a direct 
human food ingredient when used as a propellant, aerating agent and gas.  
  
Normal combustion products of propane are carbon dioxide, nitrogen and water vapor. Incomplete combustion 
of propane can produce carbon monoxide (CO), a toxic gas, and various aldehydes; an eye and nose irritant. 
These can be produced both by gas appliances and internal combustion engines.  
  

SECTION 8 – SAFE HANDLING AND USE 
  
Propane systems must be tested and proven leak free prior to use.  Refer to National Fire Protection Association 
(NFPA) 54 National Fuel Gas Code for further instructions.  
 
Keep away from all sources of ignition, including heat, sparks and open flames.  Never check for leaks with a lit 
match or flame.  Use an approved leak detector solution or electronic leak detector.  
  
All piping and equipment used for the handling, storage and use of propane must be specifically designed for 
that purpose.  Refer to NFPA 54 National Fuel Gas Code and NFPA 58 Liquefied Petroleum Gas Code.  
  
OSHA 29 CFR 1910.110, DOT 49 CFR 172.700 and NFPA 58 all require that persons handling LP gases be 
specially trained in proper handling and operating procedures, which must be documented by the employer. 
Only qualified persons should transport, operate, service and/or install propane systems and containers.  
  
Propane vapor is heavier than air and can collect in low-lying areas, especially in the absence of wind or 
ventilation. Propane is a simple asphyxiant.  
  
Liquid propane can cause freeze burns, and appropriate personal protective equipment should be used whenever 
handling this product.   
  
Propane cylinders should always be stored in an approved location with relief valves in direct communication 
with the vapor space, and with service valves closed and plugged when not in use.  Refer to NFPA 58 for details 
of specific storage requirements.   
  
Empty propane containers retain residue and should be treated as if full.  Never drop or damage containers.  
Damaged or corroded and leaking containers should not be utilized.  Contact your local Suburban Customer 
Service Center  immediately to report any problems.  If container service valve fails to operate properly, 
discontinue use.  Never insert any object into the pressure relief valve.  Return unused propane to supplier for 
proper disposal.  
  

SECTION 9 – EXPOSURE CONTROLS 
  
Propane is Odorized:  Propane smells like rotten eggs, a skunk’s spray, or a dead animal. Some people may 
have difficulty smelling propane due to their age (older people may have a less sensitive sense of smell); a 
medical condition; or the effects of medication, alcohol, tobacco, or drugs.  
 
Odor Fade:  Odor fade is an unintended reduction in the concentration of the odor of propane, making it more 
difficult to smell. Although rare, several situations can cause odor fade: 
 The presence of air, water, or rust in a propane tank or cylinder; 
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 The passage of leaking propane through soil; 
 The exposure to building materials, masonry or fabrics. 

 
Since there is a possibility of odor fade or problems with your sense of smell, you should respond 
immediately to even a faint odor of gas. 
 
To learn what propane smells like, customers unfamiliar with that smell should call Suburban’s Safety 
Information Request Center at 1-888-223-0029 and order the pamphlets called “Important Propane Safety 
Information for You and Your Family” and/or an expansive “Propane Safety” booklet to obtain a Scratch and 
Sniff Test, provided free of charge.   Pamphlets can also be purchased through Propane Education & Research 
Council (PERC) at 1-866-905-1075 or www.propanecatalog.com. 
 
Propane Gas Detectors are Recommended:  Propane gas detectors sound an alarm if propane is detected in 
the air. Suburban recommends the installation of UL-listed propane gas detectors in basements and where 
recommended by the manufacturer to provide an additional warning of the presence of propane.  They can 
provide an additional measure of security in structures with little-used areas and for individuals who have 
difficulty smelling propane. 
 
Guidelines regarding propane gas detectors: 
 Buy only units that are listed by Underwriters Laboratories (UL). 
 Follow the manufacturer’s instructions regarding installation and maintenance. 
 Never ignore the smell of propane, even if no detector is sounding an alarm. 

  
Engineering Controls:  Provide ventilation in enclosed areas where accumulation of vapors may provide a 
flammable mixture.  Where flammable mixtures may be present, specially designed electrical systems must be 
used in accordance with NFPA 70 National Electric Code.  
  
Respiratory Protection:  For general use no protection is required.  Under emergency conditions, 
concentrations may be high enough to warrant supplied-air or self-contained breathing apparatus.  Under these 
conditions, a flammable atmosphere is likely and precautions should be taken to avoid ignition.  
  
Eye Protection:  Approved safety glasses should be used whenever filling and handling propane containers.  
  
Protective Clothing:  To avoid skin contact with liquid propane, approved gloves that are impervious to 
propane should be worn along with clothing that will provide protection from liquid propane for the expected 
duration- of exposure.  
  
Other Protective Equipment:  Safety shoes are recommended when handling cylinders.  
  

SECTION 10 – EMERGENCY AND FIRST AID PROCEDURES 
  
Contact with liquid propane can cause freeze burns similar to frostbite. Remove saturated clothing, shoes and 
jewelry immediately.  Affected body parts should be gently flushed with or immersed in lukewarm water for 15 
minutes.  Seek medical attention.  
  
If respiratory symptoms occur, get victim away from source and into fresh air.  If breathing difficulties develop, 
qualified personnel may administer oxygen.  If breathing or heartbeat cease, artificial respiration or 
cardiopulmonary resuscitation should be started immediately.  Contact emergency medical responders at once.   
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IF YOU SMELL, HEAR OR SEE GAS 
 

1. NO FLAMES OR SPARKS! Immediately put out all smoking materials and other open flames. Do 
not operate lights, appliances, telephones, or cell phones. Flames or sparks from these sources can 
trigger an explosion or fire. 

2. LEAVE THE AREA IMMEDIATELY! Get everyone out of the building or area where you 
suspect gas is leaking. 

3. SHUT OFF THE GAS. Turn off the main gas supply valve on your propane tank if it is safe to do 
so. To close the valve, turn it to the right (clockwise). 

4. REPORT THE LEAK. From a neighbor’s home or other nearby building away from the gas leak, 
call your propane retailer right away. If you can’t reach your propane retailer, call 911 or your local 
fire department. 

5. DO NOT RETURN TO THE BUILDING OR AREA until your propane retailer determines that it 
is safe to do so. 

6. GET YOUR SYSTEM CHECKED.  Before you attempt to use any of your propane appliances, 
your propane retailer or a qualified service technician must check your entire system to ensure it is 
leak-free. 

 
LIGHTING PILOT LIGHTS 
IF A PILOT LIGHT REPEATEDLY GOES OUT or is very difficult to light, there may be a safety problem. 
DO NOT try to fix the problem yourself. It is strongly recommended that only a QUALIFIED SERVICE 
TECHNICIAN light any pilot light that has gone out. 
YOU ARE TAKING THE RISK of starting a fire or an explosion if you light a pilot light yourself. Carefully 
follow all of the manufacturer’s instructions and warnings concerning the appliance before attempting to light 
the pilot. 
 
APPLIANCE AND SYSTEM MAINTENANCE 
LEAVE IT TO THE EXPERTS. Only a qualified service technician should connect, disconnect, install, 
inspect, service, maintain and/or repair your propane equipment and piping. Have your appliances and propane 
system inspected just before the start of each heating season. 
 
HELP YOUR APPLIANCES “BREATHE” Check the vents of your appliances to be sure that flue gases can 
flow easily to the outdoors; clear away any insect or bird nests or other debris. Also, clear the area around your 
appliances so plenty of air can reach the burner for proper combustion. 
 
DO NOT TRY TO MODIFY OR REPAIR valves, regulators, connectors, controls, or other appliance and 
cylinder/tank parts. Doing so creates the risk of a gas leak that can result in property damage, serious injury, or 
death. 
 
HAVE OLDER APPLIANCE CONNECTORS INSPECTED. Certain older appliance connectors may crack 
or break, causing a gas leak. If you have an appliance that is more than 20 years old, have a qualified service 
technician inspect the connector. Do not do this yourself, as movement of the appliance might damage the 
connector and cause a leak. 
 
FLAMMABLE VAPORS ARE A SAFETY HAZARD. The pilot light on your propane appliance can ignite 
vapors from gasoline, paint thinners, and other flammable liquids.  Be sure to store flammable liquids outdoors. 
 
DON’T RISK IT! If you cannot operate any part of your propane system, or if you think an appliance or other 
device is not working right, call your propane retailer or a qualified service technician for assistance. 
 
 



Item No. 1519278   SAF 5152 1212 

 
RUNNING OUT OF GAS 
DON’T RUN OUT OF GAS. SERIOUS SAFETY HAZARDS, INCLUDING FIRE OR EXPLOSION, 
CAN RESULT. 
 If an appliance valve or gas line is left open, a leak could occur when the system is recharged with 

propane. 
 If your propane tank runs out of gas, any pilot lights on your appliances will go out. This can be 

extremely dangerous. 
 A LEAK CHECK IS REQUIRED. In many states, a propane retailer or a qualified service technician 

must perform a leak check of your system before turning on the gas. 
 

EQUIPMENT AWARENESS 
KNOW HOW TO SHUT OFF YOUR GAS SUPPLY. Know where the gas supply shutoff valve to your 
premises valve is located. Tank and cylinder valves must be turned to the right (in a clockwise direction) to stop 
the flow of gas. 

 
 
MANUFACTURER’S INSTRUCTIONS. All new appliances will come with an owner’s manual and 
manufacturer’s instructions. Keep and consult them for correct operating and maintenance procedures. Contact 
the appliance manufacturer for replacement instructions, if needed. 
 
KNOW WHERE UNDERGROUND GAS LINES AND TANKS ARE LOCATED to avoid damaging them 
when digging or working on your premises. 
 
DO NOT STORE PROPANE CYLINDERS OR CONTAINERS INSIDE BUILDINGS.  
 
MAKE SURE REGULATOR REMAINS PROTECTED so operation will not be affected by the elements 
(rain, sleet, snow, ice, mud, debris).  Regulator vent should be pointed down and checked regularly.   
 
MAKE SURE BUILDING OPENINGS ARE NOT CREATED AND SOURCES OF IGNITION ARE 
NOT SITUATED WITHIN THE AREA OF PROPANE TANKS, REGULATORS, METERS AND 
OTHER PROPANE EQUIPMENT IN THE SYSTEM.   
 
BE PREPARED FOR WEATHER-RELATED EMERGENCIES 
 
FLOODING – If a flood is predicted for your area or your gas-fired appliance(s) or equipment has been 
submerged due to flooding: 
 Turn off the gas valve at the container or cylinder. 
 DO NOT turn the gas back on until a qualified service technician has checked the system. 
 

HEAVY SNOW OR ICE – Heavy accumulations of snow or ice falling from roof eaves on regulators, 
piping, tubing and valves may cause damage that could result in a gas leak. Regulator vents must remain 
clear of snow and ice to operate properly. Check the regulator vents on the propane system to be sure 
they are free of condensation, which if frozen, could cause a malfunction.  If a regulator vent is clogged 
with ice or snow, contact your local Suburban Customer Service Center immediately.  Appliance vents, 
chimneys and flues must be kept clear of snow and ice so appliances may vent properly, especially on 
roofs of mobile homes. For installations in areas of heavy snowfall, arrange for the protection of piping, 
regulators, meters and other equipment installed in the piping system from the forces of accumulated 
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snow or ice.  A protective cover or structure may be an appropriate form of protection in some 
circumstances, and is required in some jurisdictions. Contact your local building or fire official for 
guidance.  
 

When removing snow: 
 Use care around tanks, piping, tubing, valves, regulators and other equipment to prevent damage       
 Use a broom instead of a shovel. 
 Do not shovel snow from roofs onto propane equipment or piping.  The weight of the snow could 

damage the propane system causing a leak. 
 
SAFE ACCESS 
Provide structurally sound access to propane equipment free from snow, ice, debris or other obstructions. 
   
In the event of an accidental release or spill out of doors, these actions should be taken:  Evacuate immediate 
area.  Eliminate all possible sources of ignition including heat, sparks and open flame.  Provide maximum 
ventilation and shut off source(s) of leak if possible to do so safely.  If cylinder or container is leaking, contact 
the nearest Suburban Propane supplier or local fire department. Never enter a vapor (white) cloud.   
  
Release without fire:  Use a “fogging” hose stream of water to break up and dissipate propane into the 
atmosphere.  Stay uphill and upwind of release at all times.  
  
Release with fire:  Apply a direct stream of water to container in order to prevent overheating.  Do not attempt 
to extinguish flame until source of leak is shut off.  Water spray or “fog” should be used for adjacent areas and 
to dissipate liquid propane to atmosphere.   
  
Extinguishing Media:  Class B fire-extinguishing media such as Halon, C02, or dry chemical can be used. 
Water spray or fog is appropriate for surrounding areas.  Do not extinguish flame until source of gas is shut off.  
Only those with specialized training should attempt fire fighting.  For further information, refer to NPGA 
“Propane Emergencies” Text #7220.  
  

SECTION 11 – OTHER INFORMATION 
 

Propane-fired equipment may emit carbon monoxide in its flue gasses. 
   
CARBON MONOXIDE AND YOUR SAFETY 
 
WHAT IS CARBON MONOXIDE (CO)? You can’t taste or smell CO, but it is a very dangerous gas, 
produced when any fuel burns. High levels of CO can come from appliances that are not operating correctly or 
from a venting system or chimney that is blocked. 
 
CO CAN BE DEADLY! High levels of CO can make you dizzy or sick (see below). In extreme cases, CO can 
cause brain damage or death. 
 

- Headache    -  Shortness of breath 
- Dizziness     -  Nausea  
- Fatigue 

     
IF YOU SUSPECT CO IS PRESENT, ACT IMMEDIATELY! 

1. If you or a family member shows physical symptoms of CO poisoning, get everyone out of the 
building and call 911 or your local fire department. 
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2. If it is safe to do so, open windows to allow entry of fresh air, and turn off any appliances you 
suspect may be releasing CO. 

3. If no one has symptoms, but you suspect that CO is present, call your propane retailer or a 
qualified service technician to check CO levels and your propane equipment. 

 
 
TO HELP REDUCE THE RISK OF CO POISONING: 

 Have a qualified service technician check your propane system appliances and related venting 
systems annually, preferably before heating season begins. 

 Install and maintain UL-listed CO detectors in accordance with manufacturer’s instructions. 
 Never use a gas oven or range-top burners to provide space heating. 
 Never use portable heaters indoors unless they are designed and approved for indoor use. 
 Never use a barbecue grill (propane or charcoal) indoors for cooking or heating. 
 Regularly check your appliance exhaust vents for blockage. 

 
SIGNS OF IMPROPER APPLIANCE OPERATION THAT CAN GENERATE HIGH CO LEVELS: 
 Sooting, especially on appliances and vents. 
 Unfamiliar or burning odor. 
 Increased moisture inside of windows. 

 
FURTHER CONSUMER SAFETY INFORMATION 
We urge you to visit www.suburbanpropane.com for Consumer Safety Information prepared by the Propane 
Education & Research Council (PERC).  Pamphlets called "Important Propane Safety information for You and 
Your Family," "Important Propane Safety Information for Users of Small Cylinders” (including cylinder 
transportation, storage and inspection procedures), an expansive "Propane Safety” booklet, weather/natural 
disaster information, and Suburban’s Material Safety Data Sheet (MSDS) may be read and downloaded online.  
These documents are also available free of charge by calling Suburban at 1-888-223-0029 and PERC pamphlets 
containing a Scratch and Sniff Test of propane odor can be purchased at 1-866-905-1075 or 
www.propanecatalog.com.  
 

SECTION 12 –CONTACT INFORMATION 
 
This Material Safety Data Sheet, issued December 2012, supersedes all earlier versions.   
   

For further information write to: 
SUBURBAN PROPANE, L.P. 

Safety Services 
240 Route 10 West 

P.O. Box 206 
Whippany, NJ  07981-0206 
Or call:   (973) 887 – 5300 

 
DISCLAIMER: The information contained in this document is believed to be correct at the time of writing.  
SUBURBAN MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, AND 
SPECIFICALLY DISCLAIMS ANY WARRANTY OF MERCHANTABILITY AND/OR FITNESS 
FOR A PARTICULAR PURPOSE CONCERNING PROPANE, THE USE OF PROPANE AND/OR 
THE EXPECTED RESULTS TO BE OBTAINED. This information and any propane furnished by Suburban 
are provided in reliance upon and on condition that the person receiving them shall make his/her own 
determination as to the suitability of the propane for any specific purpose and that he/she assumes all risks 
associated with its storage and use.  
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INFORMATION SHARING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TERMINAL OBJECTIVE 
 
The students will be able 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 their local community.  
 
 

ENABLING OBJECTIVES 
 
The students will: 
 
1. Explain the rationale for sharing information on hazardous materials among organizations and the 

community at large. 
 
2. Define the types of information about hazardous materials that should be shared. 
 
3. Suggest mediums for information sharing. 
 
4. Discuss emerging requirements pertinent to global harmonization that will impact how information is 

recorded and shared. 



INFORMATION SHARING 

SM 6-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 
 
 
 
 
  



INFORMATION SHARING 

SM 6-3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE-TAKING GUIDE AND ACTIVITY 
  



INFORMATION SHARING 

SM 6-4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 
 
  



INFORMATION SHARING 

SM 6-5 

NOTE-TAKING GUIDE 
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Information Sharing

Unit 6:
Information Sharing
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Information Sharing

Terminal Objective 

The students will be able 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 
their local community.
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Information Sharing

Enabling Objectives  

The students will:
• 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.
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Information Sharing

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.
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Information Sharing
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.
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Information Sharing
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).
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Information Sharing
Rationale for Sharing 
Information (cont’d)

• Emergency Planning and Community Right-
to-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).
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Information Sharing
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  

  
  
  
  
  
  
  
  
  
  
  

   
Slide 6-9   

Information Sharing
Rationale for Sharing 
Information (cont’d)

– Designate local emergency planning districts.
– Appoint an LEPC for each district.
– Supervise the activities of the LEPC.
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Information Sharing
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.
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Information Sharing
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.
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Information Sharing
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.
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Information Sharing
Rationale for Sharing 
Information (cont’d)

• How could the EPCRA be used in your 
community as a tool to encourage 
communication and collaboration between 
applicable facilities and your agency?
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Information Sharing
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.
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Information Sharing
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.
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Information Sharing

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).
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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  

  
  
  
  
  
  
  
  
  
  
  

   
Slide 6-18   

Information Sharing
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.
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Information Sharing
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?
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Information Sharing
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.
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Information Sharing
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. 
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Information Sharing

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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Information Sharing

Sharing Information (cont’d)

• 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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Information Sharing

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.
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Information Sharing

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.
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Information Sharing

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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Information Sharing

Sharing Information (cont’d)

• What are some mediums that you would 
suggest as a means to maintain open 
lines of communication among 
stakeholders?
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Information Sharing

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.
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Information Sharing

Activity 6.1
Sharing 

Information at the 
Local Level
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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 Student Activity Worksheet (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. 
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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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NOTE-TAKING GUIDE (cont’d) 
   
Slide 6-30   

Information Sharing

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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Information Sharing
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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Information Sharing
Globally Harmonized System 
(cont’d)

• What could be some benefits of having a 
globally standardized system of 
classifying hazards, labels and safety 
data?
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Slide 6-33   
Information Sharing
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.
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Information Sharing
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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Information Sharing
Globally Harmonized System 
(cont’d)

• 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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Slide 6-36   
Information Sharing
Globally Harmonized System 
(cont’d)

• How could your agency help local 
constituents who store or use hazardous 
materials comply with the OHSA 
standard?
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Information Sharing
Globally Harmonized System 
(cont’d)

• 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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Information Sharing
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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Slide 6-39   
Information Sharing
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.

Slide 6-39  

  
  
  
  
  
  
  
  
  
  
  

   
Slide 6-40   

Information Sharing
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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Information Sharing
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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Slide 6-42   
Information Sharing
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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Information Sharing
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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Information Sharing
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 GHS-
formatted shipping label, regardless of the 
workplace labels used.
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Slide 6-45   
Information Sharing
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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Information Sharing

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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Information Sharing

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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Slide 6-48   
Information Sharing

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. Slide 6-48  
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RATIONALE FOR SHARING INFORMATION 
 
Hazardous materials are present in every community. 
 
There are many types of occupancies that typically contain a quantity of materials that are 
considered hazardous. 
 
Examples include, but are not limited to: 
 
• Small retailers, like local hardware stores, lawn and garden specialty shops, and places 

that sell limited amounts of spa/pool supplies. 
 
• Big box stores with a large and broad variety of inventory. 
 
• Businesses and industries that use specific types of materials or chemicals as part of their 

production process. 
 
• Public infrastructure, such as water and sewage treatment facilities that rely on chemical 

additives to create a safe living environment. 
 
Members of the emergency services hold positions of public trust. The public depends on our 
industry to help facilitate a safe living environment that promotes community vitality. 
 
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. 
 
Because the presence of hazardous materials is a reality for every community, members of our 
profession will encounter potential risks on a regular basis. 
 
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). 
 
As learned earlier in the course, the types and quantity of hazardous materials stored or utilized 
at a facility influences how they are regulated. 
 
Recall from Unit 2 that the Emergency Planning and Community Right-to-Know Act (EPCRA) 
requires communities to plan for emergencies involving hazardous substances. To accomplish 
this directive, the EPCRA is supported by both state and local groups. 
 
These groups include the following: 
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State Emergency Response Commissions 
 
State Emergency Response Commissions (SERCs) perform the following actions: 
 
• Oversee the implementation of the EPCRA requirements for each state. 
 
• Establish procedures for receiving and processing public requests for information 

collected under the EPCRA. 
 
• Review local Emergency Response Plans (ERPs). 
 
• Designate local emergency planning districts. 
 
• Appoint a Local Emergency Planning Committee (LEPC) for each district. 
 
• Supervise the activities of the LEPC. 
 
 
Local Emergency Planning Committees 
 
LEPCs perform the following actions at the local, community-based level: 
 
• With stakeholder participation, LEPCs develop a local ERP and are required to review it 

annually. 
 
• They provide information about hazardous materials and other chemicals to local 

citizens. 
 
• LEPC 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. 

 
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. 
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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. 
 
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. 
 
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 with federal, state and local public policies in a manner that creates the least amount 
of financial burden to the corporation. 
 
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. 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. 
 
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 
 
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. 
 
Examples include: 
 
• Hazardous Materials Management Plan (HMMP). 
 
• Tier 1 and 2 forms. 
 
• Risk Management Plans (RMPs). 
 
• Staff training records. 
 
• ERPs. 
 
• Material Safety Data Sheets (MSDS). 
 
Remember, the requirements are based upon the type and quantity of materials present or 
proposed for use. 
 
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. 
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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: 
 
• 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. 

 
• Emergency release notification. 
 

A plan must be in place to notify authorities and the community in the event of a 
hazardous materials release. 

 
• Hazardous chemical storage reporting. 
 

The facility must maintain current documentation of the hazardous materials inventory it 
has (or proposes to have) on its premises. 

 
• Toxic chemical release inventory. 

 
The facility must document and make public all hazardous materials releases that have 
taken place. 
 

Current regulation on hazardous materials provides a multitude of formats to collect information 
on what is present in the local community. 
 
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. 
 
The salient point to remember is that as the level of risk rises, so does the amount of information 
that needs to be shared. 
 
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.  
 
 
Authority Having Jurisdiction 
 
• Building relationships between groups of people requires time and effort. 
 
• Suggestions for the AHJ on how to build relationships with facility management (and the 

community) include: 
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• 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. 

 
• 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. 

 
• As time allows, attempt to learn more about the hazardous materials that are present and 

utilized in your community. 
 
• When applying public policy such as the EPCRA, the AHJ (regardless of who it is) 

should attempt to educate the decision-makers first and utilize enforcement of public 
policy second. Arrange for first responders to be provided a tour of the facility by its 
management and employees who work with hazardous materials.  

 
• 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.  

 
 
SHARING INFORMATION 
 
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. 
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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. 
 
 
Stakeholders 
 
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. 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. 
 
• 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. 
 
The LEPC is a good starting point to identify stakeholders because of the breadth of 
representation that it encompasses. 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. 
 
 
Mediums 
 
Rapidly expanding communication mediums continue to create ways to share information. The 
most effective communication strategies are those that encompass multiple mediums. These 
include but are not limited to: 
 
• Regularly scheduled meetings, such as those conducted by an LEPC. 



INFORMATION SHARING 

SM 6-33 

• Face-to-face communication. 
 
• Community-based meetings. 
 
• Internet-based mediums. 
 
• Social media. 
 
 
GLOBALLY HARMONIZED SYSTEM 
 
In 1991, the United Nations (U.N.) mandated the creation of a Globally Harmonized System 
(GHS) of Classification and Labeling of Chemicals. The mandate was intended to help 
encourage and enhance commercial chemical trade. It called for the creation of a standardized 
approach to hazard classification, labels and safety data. The mandate specifically applies to the 
physical and health hazard identification systems for hazardous materials. 
 
U.N. officials envisioned that standardization would improve the quality and consistency of 
chemical information that could be shared at the global level by: 
 
• Defining the health, physical and environmental hazards of chemicals. 
 
• Creating classification processes that use available data on chemicals for comparison 

with the defined hazard criteria. 
 
• Communicating hazard information and protective measures on labels and Safety Data 

Sheets (SDS). 
 
While the rationale for GHS is logical, many countries are struggling with the technical 
requirements associated with classifying hazards. 
 
Differences exist internationally and also within nations. For instance, in the United States, the 
following agencies have different systems and definitions: 
 
• Consumer Product Safety Commission (CPSC). 
 
• Department of Transportation (DOT). 
 
• Environmental Protection Agency (EPA). 
 
• OSHA. 
 
OSHA is the AHJ for applying the GHS policy in the U.S. 
 
The mandate is identified as OSHA Hazardous Communication Standard (29 Code of Federal 
Regulations (CFR) 1910.1200). The standard is also known as HazCom 2012. 
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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. 
 
Some of the questions that safety professionals responsible for storing or using hazardous 
materials are asking include: 
 
• Do manufacturers have to send me new SDS, or am I required to get them myself? 
 
• What if my chemical supplier does not know about HazCom 2012 (or GHS in general) 

and the mandated changes for SDS? 
 
• What exactly do I have to put on my workplace labels? 
 
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. 
 
Even with this information available, finding answers to critical questions can be overwhelming 
to busy facility managers and inspectors alike. 
 
The following are suggestions to share with constituents on how to comply with the OSHA 
mandate: 
 
 
Comply With the HazCom 2012 Basics 
 
Have a written, site-specific hazard communication program. Keep an up-to-date list of 
hazardous materials that are present at the facility. Maintain SDS for all hazardous materials and 
provide Right-to-Know access to employees. Ensure proper use of labels and warning signs in 
the workplace. Train employees on HazCom 2012 and specific workplace hazardous materials. 
 
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. 
 
 
Address Changes to Labels and SDS 
 
Promote understanding of why and how HazCom 2012 is standardizing SDS and labels on 
shipped containers. Educate constituents that by June 2015, hazardous materials manufacturers 
and distributors must reclassify their materials using GHS criteria as directed by HazCom 2012. 
 
SDS and labels must comply with the applicable formats. Encourage facility operators 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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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. 
 

Note: From the inspector’s perspective, employees should know these six elements, how 
they work together, and how the information provides guidance on product handling and 
emergency response. 

 
 
Be Prepared for Challenges 
 
HazCom 2012 went into effect on May 25, 2012. 
 
Between now and June 1, 2015, employers should expect that almost their entire SDS library 
will be updated. 
 
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. 
 
During the transition, OSHA says employers can be in compliance with the old standard, the new 
standard, or a combination of the two. 
 
For example, employers will likely find 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. Some employers may worry that they must ask the chemical manufacturers for 
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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). 
 
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. 
 
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. 
 
Exacerbating the SDS issue is the fact that many manufactures seem to be making the move to 
GHS SDS in stages. 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. 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. 
 
 
Don’t Forget About Workplace Labels 
 
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?” 
 
Under HazCom 2012, workplace labels are still performance-based — 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. 
 
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. 
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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.” 
 
The standard goes on to say that if employers have their own in-plant 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. 
 
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. 
 
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. 
 
 
Don’t Be a Hero 
 
There is no reason for safety professionals to go through the transition to HazCom 2012 alone. 
There is a wealth of information online, including free GHS webinars, a GHS checklist, and 
many GHS-related conversations and FAQs. 
 
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. 
 
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. 
 
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 
 
Hazardous materials are present in every community. 
 
Emergency service personnel have a moral, ethical and sometimes legal obligation to make the 
presence of hazardous materials known to their AHJ. 
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The types and quantity of hazardous materials stored or utilized at a facility influences how they 
are regulated. 
 
The EPCRA requires communities to plan for emergencies involving hazardous substances. 
 
The EPCRA is supported by both state and local groups. 
 
• SERCs. 
 
• LEPCs. 
 
There are multiple types of information on hazardous materials that a facility owner/manager is 
required to document, maintain and share with the AHJ/local community. 
 
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. 
 
GHS is a U.N. mandate, enforced by OSHA, that has created a standardized approach to hazard 
classification, labels and safety data. 
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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. 
   
   
   
 
  

http://dictionary.reference.com/browse/neutral
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ACRONYMS 
 
ACC American Chemistry Council 
 
AHJ authority having jurisdiction 
 
API American Petroleum Institute 
 
ASME American Society of Chemical Engineers 
 
ASTM American Society for Testing and Materials 
 
AST aboveground storage tank 
 
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 
 
EMS Emergency Medical Services 
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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 
 
IFC International Fire Codes 
 
IG Instructor Guide 
 
ILD intraline distance 
 
IMD intermagazine distance 
 
IME Institute of Makers of Explosives 
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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 
 
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 
 
NTP normal temperature and pressure 
 
OSHA Occupational Safety and Health Administration 
 
PEL permissible exposure limit 
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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 
 
SARA Superfund Amendments and Reauthorization Act of 1986 
 
SERC State Emergency Response Commission 
 
SDS Safety Data Sheet(s) 
 
SM Student Manual 
 
SPCC Spill Prevention Control and Countermeasure 
 
SPI Society of the Plastics Industry 
 
STP standard temperature and pressure 
 
TPQ threshold planning quantity 
 
TQ threshold quantity 
 
UEL upper explosive limit 
 
UFL upper flammable limit 
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UL Underwriters Laboratories 
 
U.N. United Nations 
 
USFA U.S. Fire Administration 
 
UST underground storage tank 
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