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Shums Coda Associates, Inc.

� 45 years experience in code 
inspection , plan review and 
administration

� ICBO Committees
� Small Jurisdictions
� Fire & Life Safety Code 

Development
� Means of Egress Review

� ICC Means of Egress Code 
Development Committee

� BS degree in Business 
Administration

� Author – Building Code Basics, 
Building Code Essentials, 
Applying Codes to Cannabis 
Facilties
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� IBC Section 307 in 
detail

� IBC Section 414 and 
415

� IFC Chapter 50, and 
others that apply

� Questions to help 
evaluate the 
material

� SDS overview
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�Places you might 
think of:
� Fuel Refineries

� Cabinet shops

� Grain silos

� Fertilizer plants

� Fireworks

� Computer Chip 
processors

� Distilleries

�Places you might 
NOT think of:
� Swimming Pool 

equipment rooms

� Cabella’s/Bass Pro

� Home Depot

� Laboratories

� Performance Stages

� Schools

� Bulk Storage Liquor 
Stores
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plus

� Work hand in hand 
with the Fire Dept. if 
possible

� Make sure both IFC 
and IBC code 
requirements are met

� Try to use common 
sense approach to 
each situation to 
prevent under/over 
enforcement
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� What is the 
material? 

� Correct 
identification is 
important; exact 
spelling is vital. 

� Checking labels and 
SDS and asking 
responsible persons 
should be among 
the highest 
priorities.
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�2. What are the 
concentration and 
strength?
� Some things are

stronger at a high 
concentration

 Hydrogen Peroxide 
is hair bleach @ 8%

 Hydrogen Peroxide 
can explode in heat 
at over 90% and is 
an unstable reactive
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�3. What is the 
physical form of 
the material? 
Liquids, gases and 
finely divided 
solids have 
differing 
requirements for 
spill and leak 
control and 
containment.
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� How much material is 
present? Consider in 
relation to permit 
amounts, maximum 
allowable quantity per 
control area (from 
Group H occupancy 
requirements), amounts 
which require detached 
storage and overall 
magnitude of the 
hazard.

� Is it stored or in use?
� Is it closed or open use?
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�5. What other 
materials 
(including 
furniture, 
equipment and 
building 
components) are 
close enough to 
interact with the 
material?
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�6. What are the 
likely reactions?
� Explosions?

� People inhaling 
chemicals?

� Combustible dust in 
the area?
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�7. What is the 
activity involving 
the material?
� Is it out in the open?

� Is it enclosed in 
piping?

� Is it becoming air 
laden vapors?
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�8. How does the 
activity impact the 
hazardous 
characteristics of 
the material? 
Consider vapors 
released or 
hazards otherwise 
exposed.
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�9. What must the 
material be 
protected from? 
Consider other 
materials, 
temperature, 
shock, pressure, 
etc.
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�10. What effects 
of the material 
must people and 
the environment 
be protected from?
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� 11. How can 
protection be 
accomplished? 
Consider:

� 11.1. Proper containers 
and equipment.

� 11.2. Separation by 
distance or construction. 

� 11.3. Enclosure in cabinets 
or rooms.

� 11.4. Spill control, 
drainage and 
containment.

� 11.5. Control systems-
ventilation, special 
electrical, detection and 
alarm, extinguishment, 
explosion venting, limit 
controls, exhaust 
scrubbers and excess flow 
control. 

� 11.6. Administrative 
(operational) controls-
signs, ignition source 
control, security, 
personnel training, 
established procedures, 
storage plans and 
emergency plans. 
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� Includes, among 
others, the use of a 
building or structure, 
or a portion thereof, 
that involves the 
manufacturing, 
processing, 
generation or storage 
of materials that 
constitute a physical 
or health hazard in 
quantities in excess of 
those allowed in 
compliant control 
areas
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� Buildings and 
structures occupied 
for the application 
of flammable 
finishes, provided 
that such buildings 
or areas conform to 
the requirements of 
Section 416 and the 
International Fire 
Code.

18© 2024 Shums Coda Associates, Inc.
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�Wholesale and 
retail sales and 
storage of 
flammable and 
combustible 
liquids in 
mercantile 
occupancies 
conforming to the 
International Fire 
Code.
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�Closed piping 
system containing 
flammable or 
combustible 
liquids or gases 
utilized for the 
operation of 
machinery or 
equipment.
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� Cleaning establishments 
that utilize combustible 
liquid solvents having a 
flash point of 140°F or 
higher in closed systems 
employing equipment 
listed by an approved 
testing agency, provided 
that this occupancy is 
separated from all other 
areas of the building by 1-
hour fire barriers 
constructed in accordance 
with Section 707 or 1-hour 
horizontal assemblies 
constructed in accordance 
with Section 712, or both.
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�Cleaning 
establishments 
that utilize a 
liquid solvent 
having a flash 
point at or above 
200°F.
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�Liquor stores and 
distributors 
without bulk 
storage.
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�Refrigeration 
systems.
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�The storage or 
utilization of 
materials for 
agricultural 
purposes on the 
premises.
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�Stationary storage 
battery systems 
installed in 
accordance with 
the International 
Fire Code.
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�Corrosive personal 
or household 
products in their 
original packaging 
used in retail 
display.
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�Commonly used 
corrosive building 
materials.

© 2024 Shums Coda Associates, Inc. 28

27

28



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 15

� Buildings and 
structures occupied 
for aerosol product 
storage, aerosol 
cooking spray 
products or plastic 
aerosol 3 products 
shall be classified as 
Group S-1, provided 
that such buildings 
conform to the 
requirements of the 
International Fire 
Code.
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� Display and storage of 
nonflammable solid 
and nonflammable or 
noncombustible liquid 
hazardous materials 
in quantities not 
exceeding the 
maximum allowable 
quantity per control 
area in Group M or S 
occupancies 
complying with 
Section 414.2.5.
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� The storage of black 
powder, smokeless 
propellant and small 
arms primers in 
Groups M and R-3 and 
special industrial 
explosive devices in 
Groups B, F, M and S, 
provided such storage 
conforms to the 
quantity limits and 
requirements 
prescribed in the 
International Fire 
Code.

31© 2024 Shums Coda Associates, Inc.

�Stationary fuel cell power systems installed in 
accordance with the International Fire Code.
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�Capacitor energy 
storage systems in 
accordance with 
the International 
Fire Code.

© 2024 Shums Coda Associates, Inc. 33

�Group B higher 
education 
laboratory 
occupancies 
complying with 
Section 428 and 
Chapter 38 of the 
International Fire 
Code.
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�Distilling or 
brewing of 
beverages 
conforming to the 
requirements of 
the International 
Fire Code.

© 2024 Shums Coda Associates, Inc. 35

�The storage of 
beer, distilled 
spirits and wines in 
barrels and casks 
conforming to the 
requirements of 
the International 
Fire Code.
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� Physical Hazards 
Table 307.1(1) 
defined in IFC as:
� 1. Explosives and 

blasting agents.

� 2. Combustible 
liquids.

� 3. Flammable solids, 
liquids and gases.

� 4. Organic peroxide 
solids or liquids. 

� 5. Oxidizer, solids or 
liquids.

� 6. Oxidizing gases. 

� 7. Pyrophoric solids, 
liquids or gases.

� 8. Unstable (reactive) 
solids, liquids or 
gases.

� 9. Water-reactive 
materials solids or 
liquids.

� 10. Cryogenic fluids .
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� Health Hazards 
Table 301.1(2) 
defined in IFC as:
� 1. Highly toxic and 

toxic materials.
� 2. Corrosive 

materials.

� A material with a 
health hazard 
classification can 
also pose a physical 
hazard. (Anhydrous 
Ammonia-See HMEx)

38© 2024 Shums Coda Associates, Inc.
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� Considered to be the 
father of toxicology

� “All things are poison 
and nothing is 
without poison; only 
the dose permits 
something not to be 
poisonous.”

� Shows why reducing 
amounts or 
concentrations is 
important
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� Safety & Protection 
occur when we:
� Reduce amounts
� Separate materials into 

protected areas(control 
areas)

� Put it into approved 
cabinets/day boxes

� Enclose it instead of 
making it open to the 
air

� Sprinkle the building

� This is more of the 
compartmentation
concept as already 
exists in the code

42© 2024 Shums Coda Associates, Inc.
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� IBC 202 Definition of 
CONTROL AREA. 

� Spaces within a building 
where quantities of 
hazardous materials not 
exceeding the maximum 
allowable quantities per 
control area are stored, 
dispensed, used or 
handled. See the 
definition of “Outdoor 
control area” in the 
International Fire Code.

44© 2024 Shums Coda Associates, Inc.
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� The control area can 
be the entire 
building, the entire 
floor or the entire 
room or rooms.

� Separated by fire 
barriers or horizontal 
assemblies

� Floors & supporting 
construction must be 
2 hr rated
� Exceptions for 1 hr in 

Type IIA, IIIA, VA 
sprinkled buildings of 3 
stories or less
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� Maximum allowable 
quantities shall be 
increased 100 percent 
in buildings equipped 
throughout with an 
automatic sprinkler 
system in accordance 
with Section 
903.3.1.1. 

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

© 2024 Shums Coda Associates, Inc. 47

� Maximum allowable 
quantities shall be 
increased 100 percent 
when stored in 
approved storage 
cabinets, day boxes, gas 
cabinets, gas rooms or 
exhausted enclosures or 
in listed safety cans in 
accordance with Section 
5003.9.10 of the 
International Fire Code. 

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

© 2024 Shums Coda Associates, Inc. 48
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�Cabinets are 
allowed for 
liquids, solids, gas 
bottles

�Liquids in cabinets 
in IFC 5704.3.2 & 
Solids in cabinets 
in IFC 5003.8.7

�Gas cylinder in 
cabinets in IFC 
5003.8.6
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� Safety Cans: IFC 
5003.9.10

�Must be metal and 
meet UL 30 to 
increase amounts

�May be non-
metallic and meet 
UL 1313 if not 
increasing amounts

50© 2024 Shums Coda Associates, Inc.
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� A portable magazine 
designed to hold 
explosive materials 
constructed in 
accordance with the 
requirements for a 
Type 3 magazine as 
defined and 
classified in Chapter 
56 of the IFC.

51© 2024 Shums Coda Associates, Inc.
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�Hazardous 
materials in any 
quantity shall 
conform to the 
requirements of 
this code, 
including Section 
414, and the 
International Fire 
Code.
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� 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: 

54

Type 2 Magazine housing 900 lbs of 
Division 1.1 mass detonation explosives 
with bullet resistant CMU wall around. 
Alt. methods and materials used since 
no panic hardware and no sprinklers 
allowed per BATFE which takes 
precedence over IFC/IBC.

© 2024 Shums Coda Associates, Inc.
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� Detonable pyrophoric materials (they ignite spontaneously 
below room temp, sometimes in water)

� Explosives: 
� Division 1.1 
� Division 1.2 
� Division 1.3

 Exception: Materials that are used and maintained in a form where 
either confinement or configuration will not elevate the hazard 
from a mass fire to mass explosion hazard shall be allowed in H-2 
occupancies.

� Division 1.4
 Exception: Articles, including articles packaged for shipment, that 

are not regulated as an explosive under Bureau of Alcohol, Tobacco 
and Firearms regulations, or unpackaged articles used in process 
operations that do not propagate a detonation or deflagration 
between articles shall be allowed in H-3 occupancies.

� Continue H1 on next slide…

55© 2024 Shums Coda Associates, Inc.

� Exposives continued;

� Division 1.5

� Division 1.6

� Organic peroxides, unclassified detonable

� Oxidizers, Class 4

� Unstable (reactive) materials, Class 3 
detonable and Class 4

56© 2024 Shums Coda Associates, Inc.
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� Division 1.1. Explosives that have a mass explosion hazard. A mass 
explosion is one which 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 either a minor blast 
hazard 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 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 which 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.

57© 2024 Shums Coda Associates, Inc.

� FIREWORKS. Any 
composition or device 
for the purpose of 
producing a visible or 
an audible effect for 
entertainment 
purposes by 
combustion, 
deflagration or 
detonation that 
meets the definition 
of 1.4G fireworks or 
1.3G fireworks as set 
forth herein.

58© 2024 Shums Coda Associates, Inc.
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�1.3G (Formerly 
Class B, Special 
Fireworks). Large 
fireworks devices.

�1.4G (Formerly 
known as Class C, 
Common 
Fireworks). Small 
fireworks devices.

59© 2024 Shums Coda Associates, Inc.

� DETONATION. An exothermic 
(process that releases energy in 
form of  heat and light) reaction 
characterized by the presence 
of a shock wave in the material 
which establishes and maintains 
the reaction. 

� The reaction zone progresses 
through the material at a rate 
greater than the velocity of 
sound. 

� The principal heating 
mechanism is one of shock 
compression. 

� Detonations have an explosive 
effect.

60© 2024 Shums Coda Associates, Inc.
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� Pacific Engineering 
and Production 
Company of Nevada 
(PEPCON)

� Henderson, Nevada

� May 4, 1988

� Two fatalities, 372 
injuries

� An estimated $100 
million of damage

61© 2024 Shums Coda Associates, Inc.
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� Buildings and 
structures containing 
materials that pose a 
deflagration hazard 
or a hazard from 
accelerated burning 
shall be classified as 
Group H-2. 

� Such materials shall 
include, but not be 
limited to, the 
following:

� Class I, II or IIIA flammable 
or combustible liquids that 
are used or stored in 
normally open containers 
or systems, or in closed 
containers or systems 
pressurized at more than 
15 pounds per square inch 
gauge.

� Combustible dusts

� Cryogenic fluids, 
flammable

� Flammable gases

63© 2024 Shums Coda Associates, Inc.

� Organic peroxides, Class I

� Oxidizers, Class 3, that 
are used or stored in 
normally open containers 
or systems, or in closed 
containers or systems 
pressurized at more than 
15 pounds per square inch 
gauge

� Pyrophoric liquids, solids 
and gases, nondetonable

� Unstable (reactive) 
materials, Class 3, 
nondetonable

� Water-reactive materials, 
Class 3

64© 2024 Shums Coda Associates, Inc.
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�Deflagration: rapid 
exothermic 
reaction, burns at 
less than the 
speed of sound

�Detonation: rapid 
exothermic 
reaction, burns at 
more than the 
speed of sound

�H1 detonates

�H2 deflagrates

�Exothermic: an 
extreme chemical 
reaction of 
oxidation releasing 
energy in the form 
of heat 
(exo=outside, 
thermic=heating)

65© 2024 Shums Coda Associates, Inc.
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� Cryogenic-
� Very cold liquid/gas  

(-60° to -270°F)

� Flammable
� A liquid having a 

closed cup flash point 
below 100°F

� Combustible
� A liquid having a 

closed cup flash point 
at or above 100°F Closed cup flashpoint tester
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� Buildings and 
structures 
containing materials 
that readily support 
combustion (it 
burns) or that pose 
a physical hazard 
shall be classified as 
Group H-3. 

� Such materials shall 
include, but not be 
limited to, the 
following: 

68© 2024 Shums Coda Associates, Inc.
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� Class I, II or IIIA flammable or 
combustible liquids that are used 
or stored in normally closed 
containers or systems pressurized 
at 15 pounds per square inch 
gauge (103.4 kPa) or less

� Combustible fibers, other than 
densely packed baled cotton, 
where manufactured, generated 
or used in such a manner that 
the concentration and conditions 
create a fire or explosion hazard 
based on information prepared in 
accordance with Section 414.1.3.

� Consumer fireworks, 1.4G (Class 
C, Common)

� Cryogenic fluids, oxidizing

� Flammable solids

Old cotton mill

69© 2024 Shums Coda Associates, Inc.
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� The extraction 
process includes the 
act of extraction of 
the oils and fats by 
use of a solvent, 
desolventizing of 
the raw material, 
production of the 
miscella, distillation 
of the solvent from 
the miscella and 
solvent recovery.

� Is it an “H”?

© 2024 Shums Coda Associates, Inc. 71

�Propane is a 
liquified 
flammable gas

72© 2024 Shums Coda Associates, Inc.
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�Flammable Gas in 
excess of MAQ is a 
Group H-2. 

�Quantities 
permitted to be 
increased is 
building is 
provided with fire 
sprinklers

74© 2024 Shums Coda Associates, Inc.
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�Buildings and 
structures which 
containing 
materials that are 
health hazards
shall be classified 
as Group H-4. 

�Such materials 
shall include, but 
not be limited to, 
the following:

� Corrosives

� Highly toxic materials

� Toxic materials

� See definitions for when it 
is toxic or highly toxic

75
150 lb cyl. Chlorine gas

© 2024 Shums Coda Associates, Inc.
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�Corrosive: DEF.     
A chemical that 
causes visible 
destruction of, or 
irreversible 
alterations in, 
living tissue by 
chemical action at 
the point of 
contact.
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� Semiconductor fabrication 
facilities and comparable 
research and development 
areas in which hazardous 
production materials 
(HPM) are used and the 
aggregate quantity of 
materials is in excess of 
those listed in Tables 
307.1(1) and 307.1(2) shall 
be classified as Group H-5. 
Such facilities and areas 
shall be designed and 
constructed in accordance 
with Section 415.8.  

78© 2024 Shums Coda Associates, Inc.
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� A solid, liquid or gas 
associated with 
semiconductor 
manufacturing that has 
a degree-of-hazard 
rating in health, 
flammability or 
instability of Class 3 or 
4 as ranked by NFPA 704 
and which is used 
directly in research, 
laboratory or 
production processes 
which have, as their 
end product, materials 
that are not hazardous.
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� Buildings and 
structures containing 
a material or 
materials 
representing hazards 
that are classified in 
one or more of 
Groups H-1, H-2, H-3 
and H-4 shall conform 
to the code 
requirements for each 
of the occupancies so 
classified.

� Example: Anhydrous 
Ammonia
� Liquefied Flammable 

gas; H-2 if over exempt 
amounts

� Corrosive so also H-4

� Requirements of both 
occupancies must be 
followed

80© 2024 Shums Coda Associates, Inc.
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� “The provisions of 
Sections 414.1 
through 414.6 shall 
apply to buildings 
and structures 
occupied for the 
manufacturing, 
processing, 
dispensing, use or 
storage of 
hazardous 
materials.”

� Explanation:
� This basic provisions 

section applies 
whether the use 
qualifies for an “H” 
occupancy label or 
whether it is exempt.

� Any hazardous 
material in any 
amount is controlled 
by this section.

81© 2024 Shums Coda Associates, Inc.

�“Buildings and 
structures with an 
occupancy in 
Group H shall also 
comply with the 
applicable 
provisions of 
Section 415 and 
the International 
Fire Code.” 

�Section 415 goes 
through each H 
occupancy in 
detail, and shows 
what to do when a 
material is in 
excess of the 
exempt amounts.

� IFC provides 
further 
information

82© 2024 Shums Coda Associates, Inc.
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� The safe design of 
hazardous material 
occupancies is 
material dependent. 
Individual material 
requirements are also 
found in Sections 307 
and 415, and in the 
International 
Mechanical Code and 
the International Fire 
Code. 

� Explanation: the bldg. 
design depends on the 
material!

� Every type of 
material poses a 
different hazard, so it 
requires different 
precautions.

� i.e./You do different 
things where things 
blow up than you do 
where a liquid could 
burn you.
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� Level 2 and 3 aerosol 
products, aerosol 
cooking spray products 
and plastic aerosol 3 
products shall be 
stored and displayed in 
accordance with the 
International Fire 
Code. 

� See Section 311.2 and 
the International Fire 
Code for occupancy 
group requirements.
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� A report SHALL be 
submitted to CBO 
that identifies:
� Maximum expected 

amounts
� Identify if it’s stored, 

use-open or use-closed
� Identify classification 

categories
� Methods of protection 

to be used

� Must be a report 
prepared by an 
approved person or 
agency
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� The control area can 
be the whole 
building, the whole 
floor or the whole 
room or rooms.

� Separated by fire 
barriers or horiz. 
Assemblies

� Floors & supporting 
construction must be 
2 hr rated
� Exceptions for 1 hr in 

Type IIA, IIIA, VA 
sprinkled buildings of 3 
stories or less IBC Commentary
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� Control areas shall 
be separated from 
each other by fire 
barriers constructed 
in accordance with 
Section 707 or 
horizontal 
assemblies 
constructed in 
accordance with 
Section 712, or 
both.
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Note: Table  5003.8.3.2 of the 
IFC is the same as Table 
414.2.2 in the IBC.
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� The maximum number 
of control areas within 
a building shall be in 
accordance with Table 
414.2.2. 

� For the purposes of 
determining the number 
of control areas within 
a building, each portion 
of a building separated 
by one or more fire 
walls complying with 
Section 706 shall be 
considered a separate 
building.
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� The required fire-
resistance rating for 
fire barriers shall be 
in accordance with 
Table 414.2.2. The 
floor assembly of the 
control area and the 
construction 
supporting the floor 
of the control area 
shall have a minimum 
2-hour fire-resistance 
rating . 2009 IBC Handbook
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� Exception:
� The floor assembly of 

the control area and 
the construction 
supporting the floor 
of the control area 
are allowed to be 1-
hour fire-resistance-
rated in buildings of 
Types IIA, IIIA, IV and 
VA construction, 
provided that both of 
the following 
conditions exist:

� 1. The building is 
equipped throughout 
with an automatic 
sprinkler system in 
accordance with Section 
903.3.1.1; and

� 2. The building is three 
stories or less above 
grade plane .
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�Hazardous 
materials located 
in Group M and 
Group S 
occupancies shall 
be in accordance 
with Sections 
414.2.5.1 through 
414.2.5.3.

© 2024 Shums Coda Associates, Inc. 93

© 2024 Shums Coda Associates, Inc. 94

� The aggregate quantity of nonflammable solid 
and nonflammable or noncombustible liquid 
hazardous materials permitted within a single 
control area of a Group M display and storage 
area, a Group S storage area or an outdoor 
control area is permitted to exceed the 
maximum allowable quantities per control area 
specified in Tables 307.1(1) and 307.1(2) without 
classifying the building or use as a Group H 
occupancy, provided that the materials are 
displayed and stored in accordance with the 
International Fire Code and quantities do not 
exceed the maximum allowable specified in 
Table 414.2.5(1).
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Footnotes!

� In Group M occupancy 
wholesale and retail 
sales uses, indoor 
storage of flammable 
and combustible liquids 
shall not exceed the 
maximum allowable 
quantities per control 
area as indicated in 
Table 414.2.5(2), 
provided that the 
materials are displayed 
and stored in 
accordance with the 
International Fire Code.
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� The maximum 
quantity of aerosol 
products, aerosol 
cooking spray 
products or plastic 
aerosol 3 products in 
Group M occupancy 
retail display areas, 
storage areas 
adjacent to retail 
display areas and 
retail storage areas 
shall be in accordance 
with the International 
Fire Code.
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� Rooms, areas or spaces in 
which explosive, corrosive, 
combustible, flammable or 
highly toxic dusts, mists, 
fumes, vapors or gases are 
or have the potential to be 
emitted due to the 
processing, use, handling or 
storage of materials shall be 
mechanically ventilated 
where required by this 
code, the International Fire 
Code or the International 
Mechanical Code.
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� A hazardous exhaust system 
shall be required wherever 
operations involving the 
handling or processing of 
hazardous materials, in the 
absence of such exhaust 
systems and under normal 
operating conditions, have 
the potential to create one 
of the following conditions:
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� 1. A flammable vapor, 
gas, fume, mist or dust is 
present in concentrations 
exceeding 25 percent of the 
lower flammability limit of 
the substance for the 
expected room temperature.

� 2. A vapor, gas, fume, 
mist or dust with a health-
hazard rating of 4 is present 
in any concentration.

� 3. A vapor, gas, fume, 
mist or dust with a health-
hazard rating of 1, 2 or 3 is 
present in concentrations 
exceeding 1 percent of the 
median lethal concentration 
of the substance for acute 
inhalation toxicity.
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�Lower Flammable 
Limit:

�The minimum 
concentration of 
vapor in air at 
which propagation 
of flame will occur 
in the presence of 
an ignition source. 
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�Emissions 
generated at 
workstations shall 
be confined to the 
area in which they 
are generated as 
specified in the 
International Fire 
Code and the 
International 
Mechanical Code.
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� Systems involving 
hazardous materials 
shall be suitable for the 
intended application. 

� Controls shall be 
designed to prevent 
materials from entering 
or leaving process or 
reaction systems at 
other than the intended 
time, rate or path. 

� Automatic controls, 
where provided, shall 
be designed to be fail 
safe. 
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�The inside storage, 
dispensing and use 
of hazardous 
materials shall be 
in accordance with 
Sections 414.5.1 
through 414.5.4 of 
this code and the 
International Fire 
Code.
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� Must be provided 
per the IFC if Table 
414.5.1 requires
� Where quantities of 

hazmat exceeds MAQ 
in Table 307.1(1) or;

� Where structure, 
room or space is 
occupied for purposes 
involving explosion 
hazards as required 
by section 415
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�Barricade Const.
� Per NFPA 495

� A structure made to 
withstand explosion 
and that is shielded 
by dirt mounds or 
natural hills or thick 
forests

� See IFC 3302.1 for 
details
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� Where required by the 
International Fire Code or 
this code, mechanical 
ventilation, treatment 
systems, temperature 
control, alarm, detection 
or other electrically 
operated systems shall be 
provided with emergency 
or standby power in 
accordance with Section 
2702. For storage and use 
areas for highly toxic or 
toxic materials, see 
Sections 6004.2.2.8 and 
6004.3.4.2 of the 
International Fire Code.
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� Emergency or standby 
power is not required for 
the mechanical ventilation 
systems provided for any 
of the following:
� 1. Storage of Class IB and IC 

flammable and combustible 
liquids in closed containers 
not exceeding 6.5 gallons 
capacity.

� 2. Storage of Class 1 and 2 
oxidizers.

� 3. Storage of Class II, III, IV 
and V organic peroxides.

� 4. Storage of asphyxiant, 
irritant and radioactive 
gases.
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�Standby power for 
mechanical 
ventilation, 
treatment systems 
and temperature 
control systems 
shall not be 
required where an 
approved fail-safe 
engineered system 
is installed.
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� Rooms, buildings or areas 
occupied for the storage 
of solid and liquid 
hazardous materials shall 
be provided with a means 
to control spillage and to 
contain or drain off 
spillage and fire 
protection water 
discharged in the storage 
area where required in 
the International Fire 
Code. 

� The methods of spill 
control shall be in 
accordance with the 
International Fire Code.
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�The outdoor 
storage, dispensing 
and use of 
hazardous 
materials shall be 
in accordance with 
the International 
Fire Code . 
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� Where weather 
protection is provided 
for sheltering outdoor 
hazardous material 
storage or use areas, 
such areas shall be 
considered outdoor 
storage or use when 
the weather 
protection structure 
complies with 
Sections 414.6.1.1 
through 414.6.1.3. 
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� Walls shall not 
obstruct more than 
one side of the 
structure. 
� Exception: Walls shall 

be permitted to 
obstruct portions of 
multiple sides of the 
structure, provided 
that the obstructed 
area does not exceed 
25 percent of the 
structure's perimeter.
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� The distance from the 
structure to buildings, 
lot lines , public ways 
or means of egress to 
a public way shall not 
be less than the 
distance required for 
an outside hazardous 
material storage or 
use area without 
weather protection. 
(See IFC 5003.12)
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� The overhead 
structure shall be of 
approved 
noncombustible 
construction with a 
maximum area of 
1,500 square feet.  
� Exception: The 

increases permitted 
by Section 506 apply.
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� Given: a customer 
wants to start a CBD 
Extraction Business

� They will be using 
Ethyl Alcohol for the 
process

� Is there anything 
hazardous with this?  
Physical or health 
hazard?  Is it an “H” 
occupancy?

Photo & interp. courtesy of ICC staff 
Scott Stookey
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� Readily ignitable and 
free-burning materials 
in a fibrous or shredded 
form, such as cocoa 
fiber, cloth, cotton, 
excelsior, hay, hemp, 
henequen, istle, jute, 
kapok, oakum, rags, 
sisal, Spanish moss, 
straw, tow, wastepaper, 
certain synthetic fibers 
or other like materials. 

� This definition does not 
include densely packed 
baled cotton.

© 2024 Shums Coda Associates, Inc. 118

117

118



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 60

� Group H-3
� Buildings and structures containing materials that 

readily support combustion or that pose a physical 
hazard shall be classified as Group H-3. Such materials 
shall include, but not be limited to, the following: 
 Combustible fibers, other than densely packed baled cotton
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�Probably and H-3 
depending on dust 
particle sizes that 
could make it a H-2

�Sections 414 & 415 
apply

� IFC Requirements 
apply
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� A solvent is used to 
extract the oil from 
the dried plant. 

� The product is 
soaked, mixed and 
stirred in the 
solvent. 

� The solvent/oil 
solution is then 
boiled to evaporate 
the solvent to leave 
the oil. 
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�Solvents include 
� Alcohol

� Naphtha

� Ether

� Butane

�All flammable 
liquids or gases

�Owner wants to 
store 2,000 gallons 
of Ethyl Alcohol in 
building.
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Ethyl Alcohol = Class IB Flammable Liquid
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� Ethyl Alcohol
� 120 gallons storage

� 120 gallons closed use

� 30 gallons open use

� Sprinklered Building
� 240 gallons storage

� 240 gallons closed use

� 60 gallons open use
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�Yes, 2,000 gallons 
exceeds MAQ

�Section 414 and 
415 apply

� IFC Requirements 
apply
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� Buildings and 
structures containing 
materials that pose a 
deflagration hazard 
or a hazard from 
accelerated burning 
shall be classified as 
Group H-2. 

� Such materials shall 
include, but not be 
limited to, the 
following:

� Class I, II or IIIA flammable 
or combustible liquids that 
are used or stored in 
normally open containers 
or systems, or in closed 
containers or systems 
pressurized at more than 
15 pounds per square inch 
gauge.

� Combustible dusts

� Flammable gases
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� Buildings and 
structures 
containing materials 
that readily support 
combustion (it 
burns) or that pose 
a physical hazard 
shall be classified as 
Group H-3. 

� Such materials shall 
include, but not be 
limited to, the 
following: 
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�Class I, II or IIIA 
flammable or 
combustible 
liquids that are 
used or stored in 
normally closed 
containers or 
systems 
pressurized at 15 
pounds per square 
inch gauge or less
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Old cotton mill

� 415.1 SCOPE:
� The provisions of Sections 

415.1 through 415.8 shall 
apply to the storage and 
use of hazardous materials 
in excess of the maximum 
allowable quantities per 
control area listed in 
Section 307.1. 

� Buildings and structures 
with an occupancy in 
Group H shall also comply 
with the applicable 
provisions of Section 414 
and the International Fire 
Code.
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� GAS CABINET. A fully 
enclosed, 
noncombustible 
enclosure used to 
provide an isolated 
environment for 
compressed gas 
cylinders in storage or 
use. Doors and access 
ports for exchanging 
cylinders and 
accessing pressure-
regulating controls 
are allowed to be 
included. 

131© 2024 Shums Coda Associates, Inc.

� EXHAUSTED ENCLOSURE. An 
appliance or piece of 
equipment that consists of a 
top, a back and two sides 
providing a means of local 
exhaust for capturing gases, 
fumes, vapors and mists. 
Such enclosures include 
laboratory hoods, exhaust 
fume hoods and similar 
appliances and equipment 
used to locally retain and 
exhaust the gases, fumes, 
vapors and mists that could 
be released. Rooms or areas 
provided with general 
ventilation, in themselves, 
are not exhausted 
enclosures. 

132© 2024 Shums Coda Associates, Inc.

131

132



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 67

� STORAGE, HAZARDOUS 
MATERIALS. 

� 1. The keeping, 
retention or leaving of 
hazardous materials in 
closed containers, 
tanks, cylinders or 
similar vessels, or 

� 2. Vessels supplying 
operations through 
closed connections to 
the vessel.

Sodium Hypochlorite: a corrosive. 
MAQ 500 gallons
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� 415.3 Automatic fire 
detection systems.
� Group H occupancies 

shall be provided with an 
automatic fire detection 
system in accordance 
with Section 907.2.

� 415.4 Automatic 
sprinkler system.
� Group H occupancies 

shall be equipped 
throughout with an 
automatic sprinkler 
system in accordance 
with Section 903.2.5.
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�Emergency alarms 
for the detection 
and notification of 
an emergency 
condition in Group 
H occupancies 
shall be provided 
as set forth 
herein.
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� An approved manual 
emergency alarm system 
shall be provided in 
buildings, rooms or areas 
used for storage of hazardous 
materials. 

� Emergency alarm-initiating 
devices shall be installed 
outside of each interior exit 
or exit access door of storage 
buildings, rooms or areas. 

� Activation of an emergency 
alarm-initiating device shall 
sound a local alarm to alert 
occupants of an emergency 
situation involving hazardous 
materials.

© 2024 Shums Coda Associates, Inc. 136

135

136



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 69

� Where hazardous materials 
having a hazard ranking of 3 or 4 
in accordance with NFPA 704 are 
transported through corridors, 
interior exit stairways or ramps, 
or exit passageways, there shall 
be an emergency telephone 
system, a local manual alarm 
station or an approved alarm-
initiating device at not more than 
150-foot intervals and at each 
exit and exit access doorway 
throughout the transport route. 

� The signal shall be relayed to an 
approved central, proprietary or 
remote station service or 
constantly attended on-site 
location and shall initiate a local 
audible alarm.
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� Emergency alarm 
systems required by 
Section 415.5.1 or 
415.5.2 shall be 
electrically 
supervised and 
monitored by an 
approved central, 
proprietary or remote 
station service or 
shall initiate an 
audible and visual 
signal at a constantly 
attended on-site 
location.
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�Emergency alarm 
systems required 
by Section 415.5.1 
or 415.5.2 shall be 
provided with 
emergency or 
standby power in 
accordance with 
Section 2702.2.
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� Group H occupancies shall 
be located on property in 
accordance with the other 
provisions of this chapter. 

� In Groups H-2 and H-3, not 
less than 25 percent of the 
perimeter wall of the 
occupancy shall be an 
exterior wall.  
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� Rooms for flammable 
or combustible liquid 
use, dispensing or 
mixing in open 
systems having a floor 
area of not more than 
500 square feet need 
not be located on the 
outer perimeter of 
the building where 
they are in 
accordance with the 
International Fire 
Code and NFPA 30.
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� Liquid storage rooms 
and rooms for 
flammable or 
combustible liquid
use in closed systems, 
having a floor area of 
not more than 1,000 
square feet need not 
be located on the 
outer perimeter 
where they are in 
accordance with the 
International Fire 
Code and NFPA 30.

© 2024 Shums Coda Associates, Inc. 142

141

142



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 72

�Spray paint booths 
that comply with 
the International 
Fire Code need not 
be located on the 
outer perimeter.
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� Regardless of any other 
provisions, buildings 
containing Group H 
occupancies shall be set 
back to the minimum 
fire separation distance 
as set forth in Sections 
415.6.4.1 through 
415.6.4.4. 

� Distances shall be 
measured from the 
walls enclosing the 
occupancy to lot lines, 
including those on a 
public way. 

144© 2024 Shums Coda Associates, Inc.

143

144



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 73

� Distances to assumed lot 
lines established for the 
purpose of determining 
exterior wall and opening 
protection are not to be 
used to establish the 
minimum fire separation 
distance for buildings on 
sites where explosives are 
manufactured or used 
when separation is 
provided in accordance 
with the quantity distance 
tables specified for 
explosive materials in the 
International Fire Code.
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� Group H-1 
occupancies shall be 
set back not less 
than 75 feet and not 
less than required 
by the International 
Fire Code.

� Exception: Fireworks 
manufacturing 
buildings separated in 
accordance with NFPA 
1124.
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�Group H-2 
occupancies shall 
be set back not 
less than 30 feet 
where the area of 
the occupancy is 
greater than 1,000 
square feet and it 
is not required to 
be located in a 
detached building.
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�Group H-2 and H-3 
occupancies shall 
be set back not 
less than 50 feet 
where a detached 
building is 
required (see 
Table 415.5.2).
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� Group H-2 and H-3 
occupancies containing 
materials with explosive 
characteristics shall be 
separated as required 
by the International 
Fire Code. 

� Where separations are 
not specified, the 
distances required shall 
be determined by a 
technical report issued 
in accordance with 
Section 414.1.3.
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�Where a detached 
building is 
required by Table 
415.6.5, wall and 
opening protection 
based on fire 
separation 
distance is not 
required.
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� Group H-1 occupancies shall be in detached 
buildings not used for other purposes. 

� Roofs shall be of lightweight construction with 
suitable thermal insulation to prevent sensitive 
material from reaching its decomposition 
temperature. 

� Group H-1 occupancies containing materials that 
are in themselves both physical and health 
hazards in quantities exceeding the maximum 
allowable quantities per control area in Table 
307.1(2) shall comply with requirements for both 
Group H-1 and H-4 occupancies.
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�Floors in storage 
areas for organic 
peroxides, 
pyrophoric 
materials and 
unstable (reactive) 
materials shall be 
of liquid-tight, 
noncombustible 
construction.  
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� Group H-2 and H-3 
occupancies 
containing quantities 
of hazardous 
materials in excess of
those set forth in 
Table 415.6.5 shall be 
in detached buildings 
used for 
manufacturing, 
processing, 
dispensing, use or 
storage of hazardous 
materials. 
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� Materials specified for 
Group H-1 
occupancies in 
Section 307.3 are 
permitted to be 
located within Group 
H-2 or H-3 detached 
buildings provided 
that the amount of 
materials per control 
area do not exceed 
the maximum allowed 
quantity specified in 
Table 307.1(1).

© 2024 Shums Coda Associates, Inc. 155

� Group H-2 or H-3 
occupancies containing 
materials which are in 
themselves both 
physical and health 
hazards in quantities 
exceeding the maximum 
allowable quantities per 
control area in Table 
307.1(2) shall comply 
with requirements for 
Group H-2, H-3 or H-4 
occupancies as 
applicable.
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� Hazardous materials 
other than those 
listed in Table 415.3.2 
shall be allowed in 
manufacturing, 
processing, 
dispensing, use or 
storage areas when 
separated from 
incompatible 
materials in 
accordance with the 
provisions of the 
International Fire 
Code.
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� Group H-2 and H-3 
occupancies containing 
water-reactive materials 
shall be resistant to water 
penetration. Piping for 
conveying liquids shall not 
be over or through areas 
containing water 
reactives, unless isolated 
by approved liquid-tight 
construction.

� Exception: Fire protection 
piping shall be permitted 
over or through areas 
containing water reactives
without isolating it with 
liquid-tight construction.
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� Floors in storage 
areas for organic 
peroxides, 
oxidizers, 
pyrophoric 
materials, unstable 
(reactive) materials 
and water-reactive 
solids and liquids 
shall be of liquid-
tight, 
noncombustible 
construction.  
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� Rooms or areas used for 
the storage of water-
reactive solids and 
liquids shall be 
constructed in a manner 
that resists the 
penetration of water 
through the use of
waterproof materials. 
Piping carrying water 
for other than approved 
automatic fire sprinkler 
systems shall not be 
within such rooms or 
areas. 
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�Occupancies in 
Group H-2 shall be 
constructed in 
accordance with 
Sections 415.6.1 
through 415.6.4 
and the 
International Fire 
Code .  
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� The storage, 
handling, processing 
and transporting of 
flammable and 
combustible liquids in 
Group H-2 and H-3 
occupancies shall be 
in accordance with 
Sections 415.9.1.1 
through 415.9.1.9, 
the International 
Mechanical Code and 
the International Fire 
Code.
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� Where the storage 
tank area is located 
in a building of two or 
more occupancies and 
the quantity of liquid 
exceeds the maximum 
allowable quantity for 
one control area , the 
use shall be 
completely separated 
from adjacent 
occupancies in 
accordance with the 
requirements of 
Section 508.4.  
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�Where storage 
tanks are located 
within a building 
not more than one 
story above grade 
plane, the height 
limitation of 
Section 504 shall 
not apply for 
Group H.
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� Storage tanks shall 
be noncombustible 
and protected from 
physical damage. 

� Fire barriers or 
horizontal 
assemblies or both 
around the storage 
tank(s) shall be 
permitted as the 
method of 
protection from 
physical damage.  
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� Storage tanks shall 
be approved tanks 
conforming to the 
requirements of the 
International Fire 
Code . 

� IFC 5004.2 covers 
tank storage 
provisions for 
flammable and 
combustible liquids
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� A liquid-tight 
containment area 
compatible with the 
stored liquid shall be 
provided. The method 
of spill control, 
drainage control and 
secondary 
containment shall be 
in accordance with 
the International Fire 
Code.  
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� Exception: Rooms 
where only double-
wall storage tanks 
conforming to 
Section 415.9.1.3 
are used to store 
Class I, II and IIIA 
flammable and 
combustible liquids 
shall not be 
required to have a 
leakage 
containment area.
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� An approved automatic 
alarm shall be provided 
to indicate a leak in a 
storage tank and room.

� The alarm shall sound 
an audible signal, 15 
dBa above the ambient 
sound level, at every 
point of entry into the 
room in which the 
leaking storage tank is 
located. 

� An approved sign shall 
be posted on every 
entry door to the tank 
storage room

� Sign must indicate the 
potential hazard of the 
interior room or,

� the sign shall state: 
WARNING, WHEN ALARM 
SOUNDS, THE 
ENVIRONMENT WITHIN 
THE ROOM MAY BE 
HAZARDOUS.

� The leakage alarm shall 
have a monitored signal
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�Storage tank vents 
for Class I, II or IIIA 
liquids shall 
terminate to the 
outdoor air in 
accordance with 
the International 
Fire Code.  
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� Storage tank areas 
storing Class I, II or 
IIIA liquids shall be 
provided with 
mechanical 
ventilation. The 
mechanical 
ventilation system 
shall be in accordance 
with the International 
Mechanical Code and 
the International Fire 
Code . 
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�Where Class I 
liquids are being 
stored, explosion 
venting shall be 
provided in 
accordance with 
the International 
Fire Code. 

� IFC 5004.6 
Explosion control.
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�Tank openings 
other than vents 
from tanks inside 
buildings shall be 
designed to ensure 
that liquids or 
vapor 
concentrations are 
not released inside 
the building.
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� The construction and 
installation of 
liquefied petroleum 
gas facilities shall be 
in accordance with 
the requirements of 
this code, the 
International Fire 
Code, the 
International 
Mechanical Code , the 
International Fuel Gas 
Code and NFPA 58. 
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� The construction and 
installation of dry 
cleaning plants shall 
be in accordance with 
the requirements of 
this code, and
� the International 

Mechanical Code, 
� the International 

Plumbing Code and NFPA 
32. 

� Dry cleaning solvents 
and systems shall be 
classified in accordance 
with the International 
Fire Code . 
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�Groups H-3 and 

H-4 shall be 
constructed in 
accordance with 
the applicable 
provisions of this 
code and the 
International Fire 
Code.  
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� The storage, 
handling, processing 
and transporting of 
flammable and 
combustible liquids 
in Group H-3 
occupancies shall be 
in accordance with 
Section 415.9.1. 
(the same as it was 
for H2).
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�When gas rooms 
are provided, such 
rooms shall be 
separated from 
other areas by not 
less than 1-hour 
fire barriers or 
horizontal 
assemblies, or 
both. 
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�Floors in storage 
areas for corrosive 
liquids and highly 
toxic or toxic 
materials shall be 
of liquid-tight, 
noncombustible 
construction. 
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� Highly toxic solids 
and liquids not 
stored in approved 
hazardous materials 
storage cabinets 
shall be isolated 
from other 
hazardous materials 
storage by not less 
than 1-hour fire 
barriers or 
horizontal, or both.  
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� In addition to the 
requirements set 
forth elsewhere in 
this code, Group 
H-5 shall comply 
with the provisions 
of Sections 
415.11.1 through 
415.11.12 and the 
International Fire 
Code.  

181

Bromine (toxic) is often used in circuit 
boards
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� The aggregate 
quantities of 
hazardous materials 
stored and used in a 
single fabrication 
area shall not exceed 
the quantities set 
forth in Table 
415.11.1.1.1. 

� Exception: The 
quantity limitations 
for any hazard 
category in Table 
415.11.1.1.1 shall not 
apply where the 
fabrication area 
contains quantities of 
hazardous materials 
not exceeding the 
maximum allowable 
quantities per control 
area established by 
Tables 307.1(1) and 
307.1(2).
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� The maximum 
quantities of 
hazardous production 
materials (HPM) 
stored in a single 
fabrication area shall 
not exceed the 
maximum allowable 
quantities per control 
area established by 
Tables 307.1(1) and 
307.1(2).  
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� Fabrication areas, whose 
sizes are limited by the 
quantity of hazardous 
materials allowed by Table 
415.11.2.1.1, shall be 
separated 
� from each other, 
� from corridors and 
� from other parts of the 

building by 
� not less than 1-hour fire 

barriers constructed in 
accordance with Section 707 
or 

� horizontal assemblies 
constructed in accordance 
with Section 712, or 

� both. 

� Exceptions: 
� 1. Doors within such fire 

barrier walls, including 
doors to corridors, shall be 
only self-closing fire door 
assemblies having a fire 
protection rating of not less 
than 3/4 hour. 

� 2. Windows between 
fabrication areas and 
corridors are permitted to 
be fixed glazing listed and 
labeled for a fire protection 
rating of at least 3/4 hour in 
accordance with Section 
715.
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�Occupied levels of 
fabrication areas 
shall be located at 
or above the first 
story above grade 
plane 
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� Except for surfacing, 
floors within 
fabrication areas shall 
be of noncombustible 
construction.  

� Openings through 
floors of fabrication 
areas are permitted 
to be unprotected 
where…

� the interconnected 
levels are used solely 
for mechanical 
equipment directly 
related to such 
fabrication areas (see 
also Section 
415.11.1.5). 

� Floors forming a part 
of an occupancy 
separation shall be 
liquid tight.
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� Elevator shafts, vent 
shafts and other 
openings shall be 
enclosed when required 
by Section 712 and 713

� Mechanical, duct and 
piping penetrations 
within a fabrication 
area shall not extend 
through more than two 
floors.

� The annular space 
around penetrations for 
cables, cable trays, 
tubing, piping, conduit 
or ducts shall be sealed 
at the floor level to 
restrict the movement 
of air.

� The fabrication area, 
including the areas 
through which the 
ductwork and piping 
extend, shall be 
considered a single 
conditioned 
environment.
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� Mechanical exhaust 
ventilation at the rate of 
not less than 1 cubic foot 
per minute per square 
foot of floor area shall be 
provided throughout the 
portions of the fabrication 
area where HPM are used 
or stored. 

� The exhaust air duct 
system of one fabrication 
area shall not connect to 
another duct system 
outside that fabrication 
area within the building.
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� A ventilation system shall 
be provided to capture 
and exhaust gases, fumes 
and vapors at 
workstations.

� Two or more operations at 
a workstation shall not be 
connected to the same 
exhaust system where 
either one or the 
combination of the 
substances removed could 
constitute a fire, 
explosion or hazardous 
chemical reaction within 
the exhaust duct system.

� Exhaust ducts penetrating 
occupancy separations 
shall be contained in a 
shaft of equivalent fire-
resistance-rated 
construction. 

� Exhaust ducts shall not 
penetrate fire walls . 

� Fire dampers shall not be 
installed in exhaust ducts.
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� HPM shall be transported 
to fabrication areas 
through 
� enclosed piping or tubing 

systems that comply with 
Section 415.8.6.1, 

� through service corridors 
complying with Section 
415.8.4, or 

� in corridors as permitted in 
the exception to Section 
415.8.3. 

� The handling or 
transporting of HPM within 
service corridors shall 
comply with the 
International Fire Code . 
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� Electrical equipment and 
devices within the 
fabrication area shall 
comply with NFPA 70. The 
requirements for 
hazardous locations need 
not be applied where the 
average air change is at 
least four times that set 
forth in Section 415.8.2.6 
and where the number of 
air changes at any location 
is not less than three 
times that required by 
Section 415.8.2.6. The use 
of re-circulated air shall 
be permitted. 
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�Workstations shall 
not be energized 
without adequate 
exhaust 
ventilation. See 
Section 415.11.1.6
for workstation 
exhaust ventilation 
requirements. 
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� Corridors shall comply 
with Chapter 10 and 
shall be separated 
from fabrication areas 
as specified in Section 
415.11.1.2. 

� Corridors shall not 
contain HPM and shall 
not be used for 
transporting such 
materials except 
through closed piping 
systems as provided 
in Section 415.11.7.4.
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Exceptions!
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�Service corridors 
shall be separated 
from corridors as 
required by 
Section 415.11.1.2

�Service corridors 
shall not be used 
as a required 
corridor . 

195© 2024 Shums Coda Associates, Inc.

�Service corridors 
shall be 
mechanically 
ventilated as 
required by 
Section 415.11.1.6 
or at not less than 
six air changes per 
hour.
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� The maximum travel 
distance from any 
point in a service 
corridor to an exit, 
exit access corridor 
or door into a 
fabrication area 
shall not exceed 75 
feet

� Dead ends shall not 
exceed 4 feet in 
length!!

� There shall be not 
less than two exits

� Not more than one-
half of the required 
means of egress 
shall require travel 
into a fabrication 
area

� Doors from service 
corridors shall swing 
in the direction of 
egress travel and 
shall be self-closing.
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�The minimum 
clear width of a 
service corridor 
shall be 5 feet, or 
33 inches wider 
than the widest 
cart or truck used 
in the corridor, 
whichever is 
greater.
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� Emergency alarm 
systems shall be 
provided in 
accordance with this 
section and Sections 
415.5.1 and 415.5.2. 

� The maximum 
allowable quantity 
per control area 
provisions shall not 
apply to emergency 
alarm systems 
required for HPM.

� An emergency alarm 
system shall be 
provided in service 
corridors, with at 
least one alarm 
device in each service 
corridor.
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�Emergency alarms 
for corridors, 
interior exit 
stairways and 
ramps and exit 
passageways shall 
comply with 
Section 414.7.2.
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�Emergency alarms 
for liquid storage 
rooms, HPM rooms 
and gas rooms 
shall comply with 
Section 415.5.1. 
(the general 
emergency alarm 
provision for H 
occupancies)
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� An approved 
emergency 
telephone system, 
local alarm manual 
pull stations, or 
other approved 
alarm-initiating 
devices are allowed 
to be used as 
emergency alarm-
initiating devices.
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�Activation of the 
emergency alarm 
system shall sound 
a local alarm and 
transmit a signal 
to the emergency 
control station.
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� Storage of HPM in 
fabrication areas shall 
be within approved or 
listed storage cabinets 
or gas cabinets or 
within a workstation.

� The storage of HPM in 
quantities greater than 
those listed in Section 
1804.2 of the 
International Fire Code 
shall be in liquid 
storage rooms, HPM 
rooms or gas rooms as 
appropriate for the 
materials stored.

� The storage of other 
hazardous materials 
shall be in accordance 
with other applicable 
provisions of this code 
and the International 
Fire Code .
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� HPM rooms and gas 
rooms shall be 
separated from other 
areas by 
� fire barriers constructed 

or horizontal assemblies, 
or 

� both. 

� The minimum fire-
resistance rating shall 
be 2 hours where the 
area is 300 square feet 
or more and 1 hour 
where the area is less 
than 300 square feet. 
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� Liquid storage rooms shall be constructed in accordance 
with the following requirements:  

� 1. Rooms in excess of 500 square feet shall have at least 
one exterior door approved for fire department access. 

� 2. Rooms shall be separated from other areas by fire 
barriers or horizontal, or both.

� The fire-resistance rating shall be not less than 1 hour 
for rooms up to 150 square feet in area and not less 
than 2 hours where the room is more than 150 square 
feet in area. 

� 3. Shelving, racks and wainscotting in such areas 
shall be of noncombustible construction or wood of 
not less than 1-inch nominal thickness. 

� 4. Rooms used for the storage of Class I flammable 
liquids shall not be located in a basement.
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� Except for 
surfacing, floors of 
HPM rooms and 
liquid storage rooms 
shall be of 
noncombustible 
liquid-tight 
construction. 

� Raised grating over 
floors shall be of 
noncombustible 
materials. 
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� Where HPM rooms, 
liquid storage rooms 
and gas rooms are 
provided, they shall 
have at least one 
exterior wall and 
such wall shall be 
not less than 30 feet 
from lot lines, 
including lot lines 
adjacent to public 
ways.
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�Explosion control 
shall be provided 
where required by 
Section 414.5.1. 
(recall the 
explosion control 
table with 
barricades and 
venting depending 
on material)
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�Where two exits 
are required from 
HPM rooms, liquid 
storage rooms and 
gas rooms, one 
shall be directly to 
the outside of the 
building.
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�Doors in a fire 
barrier wall, 
including doors to 
corridors , shall be 
self-closing fire 
door assemblies 
having a fire-
protection rating 
of not less than 
3/4 hour.
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� Mechanical exhaust 
ventilation shall be 
provided in liquid storage 
rooms, HPM rooms and gas 
rooms at the rate of not 
less than 1 cubic foot per 
minute per square foot of 
floor area or six air 
changes per hour.

� Exhaust ventilation for gas 
rooms shall be designed to 
operate at a negative 
pressure in relation to the 
surrounding areas and 
direct the exhaust 
ventilation to an exhaust 
system.

Liquid storage room with 
ethanol.
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� An approved emergency 
alarm system shall be 
provided for HPM 
rooms, liquid storage 
rooms and gas rooms.  

� Emergency alarm-
initiating devices shall 
be installed outside of 
each interior exit door 
of such rooms. 

� Activation of an 
emergency alarm-
initiating device shall 
sound a local alarm and 
transmit a signal to the 
emergency control 
station. 

� An approved emergency 
telephone system, local 
alarm manual pull 
stations or other 
approved alarm-
initiating devices are 
allowed to be used as 
emergency alarm-
initiating devices.
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�Hazardous 
production 
materials piping 
and tubing shall 
comply with this 
section and ASME 
B31.3.
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� Systems supplying HPM 
liquids or gases having a 
health-hazard ranking 
of 3 or 4 shall be 
welded throughout, 
except for connections, 
to the systems that are 
within a ventilated 
enclosure if the 
material is a gas, or an 
approved method of 
drainage or 
containment is provided 
for the connections if 
the material is a liquid.
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�Hazardous 
production 
materials supply 
piping or tubing in 
service corridors 
shall be exposed 
to view.
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� Where HPM gases or liquids 
are carried in pressurized 
piping above 15 pounds per 
square inch gauge (psig), 
excess flow control shall be 
provided. 

� Where the piping originates 
from within a liquid storage 
room, HPM room or gas room, 
the excess flow control shall 
be located within the liquid 
storage room, HPM room or 
gas room. 

� Where the piping originates 
from a bulk source, the 
excess flow control shall be 
located as close to the bulk 
source as practical.
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� The installation of 
HPM piping and tubing 
within the space 
defined by the walls 
of corridors and the 
floor or roof above, 
or in concealed 
spaces above other 
occupancies, shall be 
in accordance with 
Sections 415.11.7.1 
through 415.11.7.3 
and the following 
conditions:
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� 1. Automatic sprinklers shall be installed within the space unless 
the space is less than 6 inches (152 mm) in the least dimension. 

� 2. Ventilation not less than six air changes per hour shall be 
provided. The space shall not be used to convey air from any 
other area. 

� 3. Where the piping or tubing is used to transport HPM liquids, a 
receptor shall be installed below such piping or tubing. The 
receptor shall be designed to collect any discharge or leakage 
and drain it to an approved location. The 1-hour enclosure shall 
not be used as part of the receptor. 

� 4. HPM supply piping and tubing and nonmetallic waste lines shall 
be separated from the corridor and from occupancies other than 
Group H-5 by fire barriers or by an approved method or assembly 
that has a fire-resistance rating of not less than 1 hour. Access 
openings into the enclosure shall be protected by approved fire-
protection-rated assemblies.
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� 5. Readily accessible manual or automatic 
remotely activated fail-safe emergency shutoff 
valves shall be installed on piping and tubing 
other than waste lines at the following locations: 

� 5.1. At branch connections into the fabrication 
area. 

� 5.2. At entries into corridors. 

� Exception: Transverse crossings of the corridors 
by supply piping that is enclosed within a ferrous 
pipe or tube for the width of the corridor need 
not comply with Items 1 through 5.
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�Piping, tubing and 
HPM waste lines 
shall be identified 
in accordance with 
ANSI A13.1 to 
indicate the 
material being 
transported. 
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� A gas detection system 
complying with Section 
916 shall be provided 
for HPM gases where 
the physiological 
warning threshold level 
of the gas is at a higher 
level than the accepted 
permissible exposure 
limit (PEL) for the gas 
and for flammable gases 
in accordance with 
Sections 415.11.8.1 
through 415.11.8.2.
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� In fabrication areas 
when gas is used

� In HPM rooms when gas 
is used

� In gas cabinets
� In exhausted enclosures
� In gas rooms

� When gasses are not in 
gas cabinets or exhausted 
enclosures 

� In corridors and in the 
space between the 
corridors and the floor 
or roof above-(see exc).

� Exception: A continuous 
gas detection system is 
not required for 
occasional transverse 
crossings of the 
corridors by supply 
piping that is enclosed 
in a ferrous pipe or tube 
for the width of the 
corridor .
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� The gas detection system shall be capable of 
monitoring the room, area or equipment in which the 
HPM gas is located at or below all the following gas 
concentrations:
� 1. Immediately dangerous to life and health (IDLH) 

values when the monitoring point is within an exhausted 
enclosure, ventilated enclosure or gas cabinet. 

� 2. Permissible exposure limit (PEL) levels when the 
monitoring point is in an area outside an exhausted 
enclosure, ventilated enclosure or gas cabinet. 

� 3. For flammable gases, the monitoring detection 
threshold level shall be vapor concentrations in excess of
25 percent of the lower flammable limit (LFL) when the 
monitoring is within or outside an exhausted enclosure, 
ventilated enclosure or gas cabinet. 

� 4. Except as noted in this section, monitoring for highly 
toxic and toxic gases shall also comply with Chapter 37 
of the International Fire Code .
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� The gas detection system 
shall initiate a local alarm 
and transmit a signal to 
the emergency control 
station when a short-term 
hazard condition is 
detected. 

� The alarm shall be both 
visual and audible and 
shall provide warning both 
inside and outside the 
area where the gas is 
detected. 

� The audible alarm shall be 
distinct from all other 
alarms. 
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� The gas detection 
system shall 
automatically close 
the shutoff valve at 
the source on gas 
supply piping and 
tubing related to 
the system being 
monitored for which 
gas is detected 
when a short-term 
hazard condition is 
detected.
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� Automatic closure of shutoff valves shall 
comply with the following:  

� 1. Where the gas detection sampling point 
initiating the gas detection system alarm is 
within a gas cabinet or exhausted enclosure, 
the shutoff valve in the gas cabinet or 
exhausted enclosure for the specific gas 
detected shall automatically close. 

� 2. Where the gas detection sampling point 
initiating the gas detection system alarm is 
within a room and compressed gas containers 
are not in gas cabinets or an exhausted 
enclosure, the shutoff valves on all gas lines 
for the specific gas detected shall 
automatically close. 
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�3. Where the gas detection sampling point 
initiating the gas detection system alarm is 
within a piping distribution manifold 
enclosure, the shutoff valve supplying the 
manifold for the compressed gas container 
of the specific gas detected shall 
automatically close. 

� Exception: Where the gas detection sampling point 
initiating the gas detection system alarm is at the use 
location or within a gas valve enclosure of a branch 
line downstream of a piping distribution manifold, the 
shutoff valve for the branch line located in the piping 
distribution manifold enclosure shall automatically 
close. 
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� An approved manual 
fire alarm system shall 
be provided throughout 
buildings containing 
Group H-5. 

� Activation of the alarm 
system shall initiate a 
local alarm and 
transmit a signal to the 
emergency control 
station. 

� The fire alarm system 
shall be designed and 
installed in accordance 
with Section 907. 
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� An emergency control 
station shall be 
provided in 
accordance with 
Sections 415.11.10.1 
through 415.11.10.3.
� At an approved location 

on the premises outside 
the fabrication area

� trained personnel shall 
continuously staff the 
station

230© 2024 Shums Coda Associates, Inc.

229

230



Hazardous Materials for Building Officials

© 2024 Shums Coda Associates, Inc. 116

� The emergency control 
station shall receive 
signals from emergency 
equipment and alarm 
and detection systems. 

� Such emergency 
equipment and alarm 
and detection systems 
shall include, but not 
be limited to, the 
following where such 
equipment or systems 
are required to be 
provided either in this 
chapter or elsewhere in 
this code: 
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� 1. Automatic sprinkler system alarm and 
monitoring systems. 

� 2. Manual fire alarm systems. 
� 3. Emergency alarm systems. 
� 4. Continuous gas detection systems. 
� 5. Smoke detection systems. 
� 6. Emergency power system. 
� 7. Automatic detection and alarm systems for 

pyrophoric liquids and Class 3 water-reactive liquids 
required in Section 1805.2.3.4 of the International 
Fire Code . 

� 8. Exhaust ventilation flow alarm devices for 
pyrophoric liquids and Class 3 water-reactive liquids 
cabinet exhaust ventilation systems required in 
Section 1805.2.3.4 of the International Fire Code . 
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� An emergency power 
system shall be 
provided in Group H-5 
occupancies in 
accordance with Section 
2702. 

� The emergency power 
system shall supply 
power automatically to 
the electrical systems 
specified in Section 
415.11.11.1 when the 
normal electrical supply 
system is interrupted.
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�Emergency power shall be provided for 
electrically operated equipment and 
connected control circuits for the 
following systems: 
� 1. HPM exhaust ventilation systems. 

� 2. HPM gas cabinet ventilation systems. 

� 3. HPM exhausted enclosure ventilation systems.

� 4. HPM gas room ventilation systems. 

� 5. HPM gas detection systems. 

� 6. Emergency alarm systems. 

� 7. Manual fire alarm systems. 

� 8. Automatic sprinkler system monitoring and alarm 
systems. 
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� 9. Automatic alarm and detection systems for 
pyrophoric liquids and Class 3 water-reactive 
liquids required in Section 2705.2.3.4 of the 
International Fire Code. 

� 10. Flow alarm switches for pyrophoric liquids 
and Class 3 water-reactive liquids cabinet 
exhaust ventilation systems required in Section 
2705.2.3.4 of the International Fire Code. 

� 11. Electrically operated systems required 
elsewhere in this code or in the International 
Fire Code applicable to the use, storage or 
handling of HPM.
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� Exhaust ventilation 
systems are allowed 
to be designed to 
operate at not less 
than one-half the 
normal fan speed on 
the emergency 
power system where 
it is demonstrated 
that the level of 
exhaust will 
maintain a safe 
atmosphere. 
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� An approved 
automatic sprinkler 
system shall be 
provided in exhaust 
ducts conveying 
gases, vapors, fumes, 
mists or dusts 
generated from HPM 
in accordance with 
Sections 415.11.12.1 
through 415.11.12.3 
and the International 
Mechanical Code.
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� An approved automatic 
sprinkler system shall 
be provided in metallic 
and noncombustible 
nonmetallic exhaust 
ducts when all of the 
following conditions 
apply:  
� 1. Where the largest 

cross-sectional diameter 
is equal to or greater 
than 10 inches. 

� 2. The ducts are within 
the building. 

� 3. The ducts are 
conveying flammable 
gases, vapors or fumes. 

Fire resistant non-
combustible duct
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� Automatic sprinkler 
system protection 
shall be provided in 
combustible 
nonmetallic exhaust 
ducts where the 
largest cross-
sectional diameter 
of the duct is equal 
to or greater than 
10 inches. 
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�Exceptions: 
� 1. Ducts listed or 

approved for 
applications without 
automatic fire 
sprinkler system 
protection. 

� 2. Ducts not more 
than 12 feet in 
length installed 
below ceiling level.
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� Sprinkler systems 
shall be installed at 
12-foot intervals in 
horizontal ducts and 
at changes in 
direction. 

� In vertical ducts, 
sprinklers shall be 
installed at the top 
and at alternate 
floor levels. 
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�Buildings 
designated as 
essential facilities 

�Containing highly 
toxic materials 
over the Maximum 
Allowable 
Quantities.
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� IBC allows the 
Building Division to 
require a special 
inspector for unusual 
materials, systems 
and designs that are 
not normally 
encountered.

� This could include 
Hazardous Materials

� Feel free to use this 
option to require a 
specialist
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“Shums Coda Associates, Inc.” is a Registered Provider with The 
American Institute of Architects Continuing Education Systems 
(AIA/CES).  Credit(s) earned on completion of this program will be 

reported to AIA/CES for AIA members.  Certificates of Completion for 

both AIA members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional 

education.  As such, it does not include content that may be deemed 

or construed to be an approval or endorsement by the AIA of any 

material of construction or any method or manner of handling, using, 

distributing, or dealing in any material or product.  

Questions related to specific materials, methods, and services will be 

addressed at the conclusion of this presentation.
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Copyright Materials

This presentation is protected by US and International 

Copyright laws.  Reproduction, distribution, display and use of 

the presentation without written permission of the speaker is 

prohibited.
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4610 S Ulster, Suite 150

Denver, CO 80237

Ph. 303-400-6564

Fax 303-693-0630

www.shumscoda.com

Steve.Thomas@shumscoda.com
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