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“In 2009 the total cost of fire is estimated at $331billion, or roughly 2.3% of US 

GDP. The total cost of fire includes the losses that fire causes, such as humans 

losses and economic losses and the cost of provisions to prevent or mitigate 

the cost of fire, such as fire departments, insurance, and fire protection 

THE COST OF FIRE AND FIRE PREVENTION IS 2.3% OF GDP

the cost of fire, such as fire departments, insurance, and fire protection 

equipment and construction. “

“FACT: New building 

construction costs 

include passive 

protection, such as 

compartmentation, 

and active 

protection, such as 

detection and 

i kl ”

John R Hall. “The Total Cost of Fire in the United States.”
NFPA Fire Analysis & Research. Quincy, MA. February 2012.

sprinklers.”

o 2009 INTERNATIONAL BUILDING CODE with MASSACHUSETTS 

AMENDMENTS (MASSACHUSETTS BUILDING CODE 780 CMR, 8TH EDITION)

APPLICABLE CODES

o 2009 INTERNATIONAL FIRE CODE 

o MASSACHUSETTS FIRE CODE 527 CMR

o NFPA 30 – FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

o NFPA 45 – FIRE PROTECTION FOR LABORATORIES USING CHEMICALS

o NFPA 704 – IDENTIFICATION OF THE HAZARDS OF MATERIALS FOR 

EMERGENCY RESPONSE
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BOSTON FIRE DEPARTMENT

BOSTON FIRE PREVENTION CODE:
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Building Code 780 CMR MA Amendments to the IBC 2009

780 CMR MA Amendments to the IBC
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APPLICABLE CODES

MGL Chapter 148 – FIRE PREVENTION
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MGL Chapter 148 Section 13 – License for Storage of Flammables

527 CMR 14.03 (2)
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Flammable Liquid - A liquid having a closed cup flash point below 100°F 

(38°C). Flammable liquids are further categorized into a group known as Class 

I liquids. The Class I category is subdivided as follows.

WHAT ARE FLAMMABLE AND COMBUSTIBLE LIQUIDS?

o Class IA - Liquids having a flash point below 73°F (23°C) and a 

boiling point below 100°F (38°C).

o Class IB - Liquids having a flash point below 73°F (23°C) and a 

boiling point at or above 100°F (38°C).

o Class IC - Liquids having a flash point at or above 73°F (23°C) and 

below 100°F (38°C)

Combustible Liquid - A liquid having a closed cup flash point at or above 

100°F (38°C). Combustible liquids shall be subdivided as follows.

o Class II - Liquids having a closed cup flash point at or above 100°F 

(38°C) and below 140°F (60°C).

o Class IIIA - Liquids having a closed cup flash point at or above 

140°F (60°C) andbelow 200°F (93°C).

o Class IIIB - Liquids having a closed cup flash point at or above 

200°F (93°C).

CODE APPROACH TO FLAMMABLE LIQUIDS HAZARDS

1. Identify the Hazards

A. Types of flammable and combustible materials

B. Type of use and/or storage

C. Temperature and pressure

2. Require measures to prevent the hazard from occurring.

A. Limit quantities.  Limit quantities per square foot.

B. Detection (e.g. LEL detectors)

C. Ventilation (remove vapors)

D. Approved containers and storage cabinets

E. Spark control (e.g. explosion proof electrical devices)

3. Require elements to mitigate the effects of the hazard if it 

occurs.occurs.

A. Fire proof construction, fire separations

B. Separation distances

C. Sprinkler systems

D. Spill containment

E. Explosion venting

F. Fire department access
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NFPA 704 – HAZARD DIAMOND

Flammability Hazards

4. Materials that rapidly or completely vaporize at atmospheric 

pressure and normal ambient temperature or that are readily pressure and normal ambient temperature or that are readily 

dispersed in air and burn readily. Class 1A.

3. Liquids and solids that can be ignited under almost all 

ambient temperature conditions. Materials is this degree 

produce hazardous atmospheres with air under almost all 

ambient temperatures or, though unaffected by ambient 

temperatures, are readily ignited under almost all conditions. 

Class 1B and 1C.

2. Materials that must be moderately heated or exposed to 

relatively high ambient temperatures before ignition can 

occur. Materials in this degree would not under normal 

conditions form hazardous atmospheres with air, but under 

d t  h ti  ld l   i  ffi i t titi  

UNIVERSITY OF NEBRASKA

moderate heating could release vapor in sufficient quantities 

to produce hazardous atmospheres with air. Class II and IIIA.

1. Materials that must be preheated before ignition can occur. 

Materials in this degree require considerable preheating, 

under all ambient temperature conditions, before ignition and 

combustion can occur. Class IIIB.

Acetone, NF IB 

Acetaldehyde IA 

Acetonitrile IB 

A l it il IB 

FLAMMABLE & COMBUSTIBLE LIQUIDS COMMONLY USED

Glacial Acetic Acid II

Hexane IB 

Isopropanol IB 

M th l IB Acrylonitrile IB 

Benzene IB 

tert-Butyl Alcohol IB 

Cyclohexene IB 

Dithiothreitol IIIB

Ethylacetate IB 

Ethyl Ether IA 

Methanol IB 

Methyl Ethyl Keytone IB 

Pentane IA 

Propyl Alcohol IC 

Pyridine IB 

Tetrahydrofuran Anhydrous IB 

Toluene IB 

Triethylamine IB 
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You are planning to store and use flammable 
and combustible liquids, where do you start? 

If you stay within the MAQ then your use group is Business, Manufacturing, or 

Storage. If you exceed the MAQ of any high hazard material the building will 

classified in a high hazard use group. 

MAQ - MAXIMUM ALLOWABLE QUANTITIES

High hazard use groups have stricter requirements related to 

o Building Area

o Building Height

o Egress Distances

o Building Layout

o Building Construction – Fire Ratings

o Fire Protection

o Spill Containment

o Ventilation

o Explosion Preventiono Explosion Prevention

o Explosion Venting

o Handling

o Dispensing

o Storage
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IBC 2009 TABLE 307.1 - MAXIMUM ALLOWABLE QUANTITIES

IBC 2009 TABLE 307.1 - MAXIMUM ALLOWABLE QUANTITIES
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IBC 2009 TABLE 307.1 - FOOTNOTES

a. For use of control areas, see Section 414.2.

b. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs, consumer or 

industrial products  and cosmetics  containing not more than 50 percent by volume of water-industrial products, and cosmetics, containing not more than 50 percent by volume of water

miscible liquids and with the remainder of the solutions not being flammable, shall not be limited, 

provided that such materials are packaged in individual containers not exceeding 1.3 gallons.

c. For storage and display quantities in Group M and storage quantities in Group S occupancies 

complying with Section 414.2.5, see Tables 414.2.5(1) and 414.2.5(2).

d. The aggregate quantity in use and storage shall not exceed the quantity listed for storage.

e. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout 

with an approved automatic sprinkler system in accordance with Section 903.3.1.1. Where Note f 

also applies, the increase for both notes shall be applied accumulatively.

f. Maximum allowable quantities shall be increased 100 percent when stored in approved storage 

cabinets, gas cabinets or exhausted enclosures as specified in the International Fire Code. 

Where Note e also applies, the increase for both notes shall be applied accumulatively.

g. Allowed only when stored in approved exhausted gas cabinets or exhausted enclosures as 

specified in the International Fire Code.

h. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column.

i. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703.1.2 of 

the International Fire Code.

IBC 2009 TABLE 307.1 - FOOTNOTES

200% 400%100%

Control area, with no 

additional provisions, 

footnote a

Control area, with 

flammable storage 

cabinet, footnote a+e

Control area, with 

sprinklers, footnote a+f

Control area, with 

flammable storage 

cabinet and sprinklers,

footnote a+e+f
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IBC 2009 307.2 - Spaces within a building where quantities of hazardous 

materials not exceeding the maximum allowable quantities per control area are 

stored, dispensed, used or handled. 

FOOTNOTE A – CONTROL AREAS

FOOTNOTE A – CONTROL AREAS

LVL 3

LVL 4-6

LVL 7-9

LVL 10+

LVL 1

LVL 2
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What happens when you exceed the MAQs? 

High Hazard Group H - High hazard Group H occupancy includes, among 

others, the use of a building or structure, or portion thereof, that involves the 

manufacturing, processing, generation or storage of materials that constitute a 

IBC 2009 – HIGH HAZARD OCCUPANCIES

physical or health hazard in quantities in excess of those allowed in control 

areas. Hazardous occupancies are classified in Groups H-1, H-2, H-3, H-4 and 

H-5.

Here is an example of how “H” is approached in the code.

Separation of occupancies. No separation is required between accessory 

occupancies and the main occupancy. Exceptions: 1. Group H-2, H-3, H-4 

and H-5 occupancies shall be separated from all other occupancies

Many exceptions/leniencies in the code are nullified in H occupancies.
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FIRE BARRIER. A fire-resistance-rated wall assembly of materials 

designed to restrict the spread of fire in which continuity is maintained. 

IBC 2009 – RATED WALL CONSTRUCTION

FIRE WALL. A fire-resistance-rated wall having protected openings, which 

restricts the spread of fire and extends continuously from the foundation to or 

through the roof, with sufficient structural stability under fire conditions to 

allow collapse of construction on either side without collapse of the wall.

High-hazard Group H-1. Buildings and structures containing materials that 

pose a detonation hazard shall be classified as Group H-1.Such materials shall 

include, but not be limited to, the following:

o Detonable pyrophoric materials

IBC 2009 – HIGH HAZARD OCCUPANCIES

o Detonable pyrophoric materials

o Explosives

High-hazard Group H-2. Buildings and structures containing materials that 

pose a deflagration hazard or a hazard from accelerated burning shall be 

classified as Group H-2.

o Class I,II or IIIA flammable or combustible liquids which are used or 

stored in normally open containers or systems, or in closed 

containers or systems pressurized at more than 15psi gage.

High-hazard Group H-3. Buildings and structures containing materials that 

readily support combustion or that pose a physical hazard shall be classified as readily support combustion or that pose a physical hazard shall be classified as 

Group H-3.

o Class I,II or IIIA flammable or combustible liquids that are used or 

stored in normally closed containers or systems pressurized at15psi 

or less.

High-hazard Group H-4. Buildings and structures which contain materials that 

are health hazards shall be classified as Group H-4.

o Corrosives

o Highly Toxic and Toxic materials
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IBC 2009 - ALLOWABLE BUILDING HEIGHTS AND AREAS

IBC 2009 – RATING REQUIREMENTS FOR BUILDING ELEMENTS 
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What is an H Room? 

H ROOM – DESIGN AND CONSTRUCTION

An “H” room utilizes the 

concept of separated 

mixed uses in IBC 508.4

The code requirements 

applicable to each use 

apply to the separate use 

areas.

The sum of the ratios of 

actual areas divided by 

allowable areas shall not 

exceed 1.

H2 ACTUAL B ACTUAL

+ ≤ 1
H2 ACTUAL B ACTUAL

H2 ALLOWED B ALLOWED

Each use shall comply 

with the height limitations 

of section 503.1
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H ROOM – IBC 415.3 “FIRE SEPARATION DISTANCE”

1.1.1 Scope. This code shall apply to the storage, handling, and use of 

flammable and combustible liquids, including waste liquids.

NFPA-30 - FLAMMABLE AND COMBUSTIBLE LIQUIDS

1.2 Purpose. The purpose of this code shall be to provide fundamental 

safeguards for the storage, handling, and use of flammable and combustible 

liquids. 

Content. As related to the storage and handling of flammable and 

combustible liquids

o Facilities – Indoor, Outdoor and Detached

o Fire Prevention and Fire Risk Control

o Containers, Tanks and Bulk Containers

o Handling, Dispensing, Transfer and Use

o Specific Equipment and Operationso Specific Equipment and Operations

o Bulk Storage

o Piping Systems

o Loading and Unloading 

o Wharves
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6.1 Scope. This chapter shall apply to the hazards associated with processing and 

handling of liquids.

6.3 Management of Fire and Explosion Hazards. This chapter shall apply to the 

NFPA-30 – FIRE PREVENTION AND FIRE RISK CONTROL

management methodology used to indentify, evaluate, and control the hazards involved in 

the processing and handling of flammable and combustible liquids. These hazards 

include, but are not limited to, preparation, separation, purification, and change of state, 

energy content, or composition.

6.4 Hazard Analysis. Operations involving flammable and combustible liquids shall be 

reviewed to ensure that fire and explosion hazards resulting from loss of containment of 

liquids are provided with corresponding fire prevention, fire control, and emergency action 

plans.

6.5 Control of Ignition Sources. Precautions shall be taken to prevent the ignition of 

flammable vapors by sources such as the following.

1. Open Flames

2. Lighting

NFPA-30 – FIRE PREVENTION AND FIRE RISK CONTROL

3. Hot Surfaces

4. Radiant Heat

5. Smoking

6. Cutting and welding

7. Spontaneous Ignition

8. Friction Heat or Sparks

9. Static Electricity

10. Electrical Sparks

11. Stray Currents

12. Ovens, Furnaces, and Heating Equipment

6.6 Detection and Alarm Systems. An approved means for prompt notification of fire or 

emergency to those within the plant and to the available public or mutual aid fire 

department shall be provided.

6.7 Fire Protection and Fire Suppression Systems. This section identifies recognized 

fire protection and fire suppression systems and methods used to prevent or minimize the 

loss from the fire or explosion in liquid-processing facilities. The application of one or a 

combination of these systems and methods as well as the use of fire-resistive materials 

shall be determined in accordance with Sections 6.3 and 6.4.
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6.8 Emergency Planning and Training. A written emergency action plan that is 

consistent with available equipment and personnel shall be established to respond to fires 

and related emergencies. This plan shall include the following:

1) Procedures to be followed in case of fire, such as sounding the alarm, notifying 

NFPA-30 – FIRE PREVENTION AND FIRE RISK CONTROL

the fire department, evacuating personnel, and controlling and extinguishing the 

fire.

2) Procedures and schedules for conducting drills of these procedures.

3) Appointing and training of personnel to carry out assigned duties, including 

review at the time of initial assignment, as responsibilities or response actions 

change, and whenever anticipated duties change.

4) Maintenance of fire protection equipment.

5) Procedures for shutting down or isolating equipment to reduce the release of 

liquid, including assigning personnel responsible for maintaining critical plant 

functions or shutdown of plant processes.

6) Alternate measures for the safety of occupants6) Alternate measures for the safety of occupants.

6.9 Inspection and Maintenance. All fire protection equipment shall be properly 

maintained, and periodic inspections and tests shall be done in accordance with both 

standard practice and the equipment manufacturer’s recommendation. Water-based fire 

protection  systems shall be inspected, tested, and maintained in accordance with NFPA 

25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection 

Systems. 

SPILL CONTAINMENT AND SECONDARY CONTAINMENT

CURB WITH RAMP

CURB

These are not code complaint – trip 

hazards in the means of egress. 
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SPILL CONTAINMENT AND SECONDARY CONTAINMENT

AUTOMATIC SPILL BARRIER

Provides for wheeled traffic under normal operation, 

does not violate egress code requirements. 

EXPLOSION CONTROL PER IFC 911 (TABLE 911.1)

FOR FLAMMABLE LIQUIDS, PROVIDE:

DEFLAGRATION VENTING OR DEFLAGRATION PREVENTION.

Vents may be wall panels, hatch covers, swinging doors, roof 

panels  or listed venting devices

CS EXPLOVENT

panels, or listed venting devices.

Vents shall release at 20 lbs/SF (except consider wind pressure?)

Other construction shall resist at least 100 PSF.  Vent size shall 

be designed such that the design pressure is not exceeded.

50 foot minimum unoccupied space between the vent and the 

property line, except 20 feet if the vent is designed to remain 

attached to the building.

LEL DETECTOR

LEL is lower explosive limit = The lowest concentration of a vapor 

in air that will ignite in the presence of an ignition source. Same 

as lower flammable limit (LFL) or  flammability limit or explosive 

limit.

Detector can be used to shut down process, sound alarm, 

increase ventilation, etc.

Deflagration prevention requiremet=nts are found in NFPA 69



2/19/2013

21

1.1.1 Scope. This standard shall apply to laboratory buildings, laboratory 

units, and laboratory work areas whether located above or below grade in 

which chemicals, as defined, are handled or stored.

NFPA-45 - FIRE PROTECTION FOR LABORATORIES USING 

CHEMICALS

1.2.4 Purpose. The objectives of this standard shall be as follows

1) Limit injury to the occupants at the point of fire origin.

2) Limit injury to emergency response personnel

3) Limit property loss to a maximum of a single laboratory unit.

3.3.32  Laboratory. 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

Content. 

o Hazard Classification

o Unit Design and Construction

o Fire Protection

o Explosion Hazard Protection

o Venting Systems and Hoods

o Chemical Storage, Handling and Waste

o Flammable and Combustible Liquids

o Compressed and Liquefied Gases

o Operations and Apparatus

o Hazard Identification

NFPA-45 - FIRE PROTECTION FOR LABORATORIES USING 

CHEMICALS, DOES IT APPLY?



2/19/2013

22

NFPA-45 – LABORATORY UNITS

NFPA-45 – LABORATORY UNITS



2/19/2013

23

NFPA-45 – LABORATORY UNITS

NFPA-45 – LABORATORY UNITS
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NFPA-45 – LABORATORY UNIT HAZARD CLASSIFICATION

4.2.1.1 Laboratory units shall be classified as Class A (high fire Hazard), Class B (moderate 

fire hazard), Class C (low fire hazard), or Class D (minimal fire hazard), according to the 

quantities of flammable and combustible liquids.

NFPA-45 – LABORATORY UNIT HAZARD CLASSIFICATION

Implications. Laboratory units are classified to determine the hazard associated with the 

unit, various sections of NFPA 45 refer to the classification for the requirements of the 

design and construction. Examples:

5.3.1 Class A, B, and C laboratory units 

shall be classified as industrial 

occupancies in accordance with NFPA 

101, Life Safety Code.

5.3.3. Instructional laboratories and 

Class D laboratories shall be classified 

as business occupancies in accordance 

with NFPA 101, Life Safety Code.

5.4.2 The required exit access doors of 

all laboratory work areas within Class A 

or Class B laboratory units shall swing 

in the direction of exit travel.
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THANK YOU


