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appurtenances shall comply with Sections 5503.7.1 and
5503.7.2 and the ASME Boiler and Pressure Vessel Code,
Section VIII or DOTn 49 CFR Parts 100-185.

5503.7.1 Containers. Containers that have been removed
from service shall be handled in an approved manner.

5503.7.2 Systems. Service and repair of systems shall be
performed by trained personnel.

5503.8 Unauthorized use. Containers shall not be used for
any purpose other than to serve as a vessel for containing the
product which it is designed to contain.

5503.9 Leaks, damage and corrosion. Leaking, damaged or
corroded containers shall be removed from service. Leaking,
damaged or corroded systems shall be replaced, repaired or
removed in accordance with Section 5503.7.

5503.10 Lighting. When required, lighting, including emer-
gency lighting, shall be provided for fire appliances and oper-
ating facilities such as walkways, control valves and gates
ancillary to stationary containers.

SECTION 5504
STORAGE

5504.1 General. Storage of containers shall comply with this
section.

5504.2 Indoor storage. Indoor storage of containers shall be
in accordance with Sections 5504.2.1 through 5504.2.2.3.

5504.2.1 Stationary containers. Stationary containers
shall be installed in accordance with the provisions appli-
cable to the type of fluid stored and this section.

5504.2.1.1 Containers. Stationary containers shall
comply with Section 5503.1.

5504.2.1.2 Construction of indoor areas. Cryogenic
fluids in stationary containers stored indoors shall be
located in buildings, rooms or areas constructed in
accordance with the International Building Code.

5504.2.1.3 Ventilation. Storage areas for stationary
containers shall be ventilated in accordance with the
International Mechanical Code.

5504.2.2 Portable containers. Indoor storage of portable
containers shall comply with the provisions applicable to
the type of fluid stored and Sections 5504.2.2.1 through
5504.2.2.3.

5504.2.2.1 Containers. Portable containers shall com-
ply with Section 5503.1.

5504.2.2.2 Construction of indoor areas. Cryogenic
fluids in portable containers stored indoors shall be
stored in buildings, rooms or areas constructed in
accordance with the International Building Code.

5504.2.2.3 Ventilation. Storage areas shall be venti-
lated in accordance with the International Mechanical
Code.

5504.3 Outdoor storage. Outdoor storage of containers shall
be in accordance with Sections 5504.3.1 through
5504.3.1.2.3.

5504.3.1 Separation from hazardous conditions. Cryo-
genic containers and systems in outdoor storage shall be
separated from materials and conditions that pose expo-
sure hazards to or from each other in accordance with Sec-
tions 5504.3.1.1 through 5504.3.1.1.5.

5504.3.1.1 Stationary containers. Stationary contain-
ers shall be separated from exposure hazards in accor-
dance with the provisions applicable to the type of fluid
contained and the minimum separation distances indi-
cated in Table 5504.3.1.1.

TABLE 5504.3.1.1
SEPARATION OF STATIONARY CONTAINERS FROM 

EXPOSURE HAZARDS

For SI: 1 foot = 304.8 mm. 

5504.3.1.1.1 Point-of-fill connections. Remote
transfer points and fill connection points shall not be
positioned closer to exposures than the minimum
distances required for stationary containers.

5504.3.1.1.2 Surfaces beneath containers. Con-
tainers shall be placed on surfaces that are compati-
ble with the fluid in the container.

5504.3.1.1.3 Location. Containers of cryogenic flu-
ids shall not be located within diked areas contain-
ing other hazardous materials.

5504.3.1.1.4 Areas subject to flooding. Stationary
containers located in areas subject to flooding shall
be securely anchored or elevated to prevent the con-
tainers from separating from foundations or sup-
ports.

5504.3.1.1.5 Drainage. The area surrounding sta-
tionary containers shall be provided with a means to
prevent accidental discharge of fluids from endan-
gering personnel, containers, equipment and adja-
cent structures or to enter enclosed spaces. The
stationary container shall not be placed where
spilled or discharged fluids will be retained around
the container.

Exception: These provisions shall not apply
when it is determined by the fire code official that
the container does not constitute a hazard, after
consideration of special features such as crushed
rock utilized as a heat sink, topographical condi-
tions, nature of occupancy, proximity to struc-
tures on the same or adjacent property, and the

EXPOSURE
MINIMUM DISTANCE

(feet)

Buildings, regardless of construction type 1

Wall openings 1

Air intakes 10

Lot lines 5

Places of public assembly 50

Nonambulatory patient areas 50

Combustible materials such as paper, 
leaves, weeds, dry grass or debris 

15

Other hazardous materials 
In accordance with 

Chapter 50
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capacity and construction of containers and char-
acter of fluids to be stored.

5504.3.1.2 Outdoor storage of portable containers.
Outdoor storage of portable containers shall comply
with Section 5503 and Sections 5504.3.1.2.1 through
5504.3.1.2.3.

5504.3.1.2.1 Exposure hazard separation. Porta-
ble containers in outdoor storage shall be separated
from exposure hazards in accordance with Table
5504.3.1.2.1.

TABLE 5504.3.1.2.1
SEPARATION OF PORTABLE CONTAINERS FROM EXPOSURE 

HAZARDS

For SI: 1 foot = 304.8 mm. 

5504.3.1.2.2 Surfaces beneath containers. The sur-
face of the area on which stationary containers are
placed, including the surface of the area located
below the point where connections are made for the
purpose of filling such containers, shall be compati-
ble with the fluid in the container.

5504.3.1.2.3 Drainage. The area surrounding porta-
ble containers shall be provided with a means to pre-
vent accidental discharge of fluids from endangering
adjacent containers, buildings, equipment or adjoin-
ing property.

Exception: These provisions shall not apply
when it is determined by the fire code official that
the container does not constitute a hazard.

SECTION 5505
USE AND HANDLING

5505.1 General. Use and handling of cryogenic fluid con-
tainers and systems shall comply with Sections 5505.1.1
through 5505.5.2.

5505.1.1 Cryogenic fluid systems. Cryogenic fluid sys-
tems shall be suitable for the use intended and designed by
persons competent in such design. Equipment, machinery
and processes shall be listed or approved.

5505.1.2 Piping systems. Piping, tubing, valves and joints
and fittings conveying cryogenic fluids shall be installed
in accordance with the material-specific provisions of Sec-
tion 5501.1 and Sections 5505.1.2.1 through 5505.1.2.6.

5505.1.2.1 Design and construction. Piping systems
shall be suitable for the use intended through the full

range of pressure and temperature to which they will be
subjected. Piping systems shall be designed and con-
structed to provide adequate allowance for expansion,
contraction, vibration, settlement and fire exposure.

5505.1.2.2 Joints. Joints on container piping and tub-
ing shall be threaded, welded, silver brazed or flanged.

5505.1.2.3 Valves and accessory equipment. Valves
and accessory equipment shall be suitable for the
intended use at the temperatures of the application and
shall be designed and constructed to withstand the max-
imum pressure at the minimum temperature to which
they will be subjected.

5505.1.2.3.1 Shutoff valves on containers. Shutoff
valves shall be provided on all container connec-
tions except for pressure relief devices. Shutoff
valves shall be provided with access thereto and
located as close as practical to the container.

5505.1.2.3.2 Shutoff valves on piping. Shutoff
valves shall be installed in piping containing cryo-
genic fluids where needed to limit the volume of liq-
uid discharged in the event of piping or equipment
failure. Pressure relief valves shall be installed
where liquid is capable of being trapped between
shutoff-valves in the piping system (see Section
5503.2).

5505.1.2.4 Physical protection and support. Piping
systems shall be supported and protected from physical
damage. Piping passing through walls shall be pro-
tected from mechanical damage.

5505.1.2.5 Corrosion protection. Above-ground pip-
ing that is subject to corrosion because of exposure to
corrosive atmospheres, shall be constructed of materi-
als to resist the corrosive environment or otherwise pro-
tected against corrosion. Below-ground piping shall be
protected against corrosion.

5505.1.2.6 Testing. Piping systems shall be tested and
proven free of leaks after installation as required by the
standards to which they were designed and constructed.
Test pressures shall not be less than 150 percent of the
maximum allowable working pressure when hydraulic
testing is conducted or 110 percent when testing is con-
ducted pneumatically.

5505.2 Indoor use. Indoor use of cryogenic fluids shall com-
ply with the material-specific provisions of Section 5501.1.

5505.3 Outdoor use. Outdoor use of cryogenic fluids shall
comply with the material specific provisions of Sections
5501.1, 5505.3.1 and 5505.3.2.

5505.3.1 Separation. Distances from lot lines, buildings
and exposure hazards shall comply with Section 5504.3
and the material-specific provisions of Section 5501.1. 

5505.3.2 Emergency shutoff valves. Manual or automatic
emergency shutoff valves shall be provided to shut off the
cryogenic fluid supply in case of emergency. An emer-
gency shutoff valve shall be located at the source of sup-
ply and at the point where the system enters the building.

EXPOSURE
MINIMUM DISTANCE

(feet)

Building exits 10

Wall openings 1

Air intakes 10

Lot lines 5

Combustible materials such as paper, 
leaves, weeds, dry grass or debris 

15

Other hazardous materials 
In accordance with 

Chapter 50
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5505.4 Filling and dispensing. Filling and dispensing of
cryogenic fluids shall comply with Sections 5505.4.1 through
5505.4.3.

5505.4.1 Dispensing areas. Dispensing of cryogenic flu-
ids with physical or health hazards shall be conducted in
approved locations. Dispensing indoors shall be con-
ducted in areas constructed in accordance with the Inter-
national Building Code.

5505.4.1.1 Ventilation. Indoor areas where cryogenic
fluids are dispensed shall be ventilated in accordance
with the requirements of the International Mechanical
Code in a manner that captures any vapor at the point of
generation.

Exception: Cryogenic fluids that can be demon-
strated not to create harmful vapors.

5505.4.1.2 Piping systems. Piping systems utilized for
filling or dispensing of cryogenic fluids shall be
designed and constructed in accordance with Section
5505.1.2.

5505.4.2 Vehicle loading and unloading areas. Loading
or unloading areas shall be conducted in an approved man-
ner in accordance with the standards referenced in Section
5501.1.

5505.4.3 Limit controls. Limit controls shall be provided
to prevent overfilling of stationary containers during fill-
ing operations.

5505.5 Handling. Handling of cryogenic containers shall
comply with Sections 5505.5.1 and 5505.5.2.

5505.5.1 Carts and trucks. Cryogenic containers shall be
moved using an approved method. Where cryogenic con-
tainers are moved by hand cart, hand truck or other mobile
device, such carts, trucks or devices shall be designed for
the secure movement of the container.

Carts and trucks used to transport cryogenic containers
shall be designed to provide a stable base for the commod-
ities to be transported and shall have a means of restrain-
ing containers to prevent accidental dislodgement.

5505.5.2 Closed containers. Pressurized containers shall
be transported in a closed condition. Containers designed
for use at atmospheric conditions shall be transported with
appropriate loose fitting covers in place to prevent spill-
age.
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CHAPTER 56

EXPLOSIVES AND FIREWORKS

SECTION 5601

GENERAL

5601.1 Scope. The provisions of this chapter shall govern the
possession, manufacture, storage, handling, sale and use of
explosives, explosive materials, fireworks and small arms
ammunition.

Exceptions:

1. The Armed Forces of the United States, Coast Guard
or National Guard.

2. Explosives in forms prescribed by the official United
States Pharmacopoeia.

3. The possession, storage and use of small arms
ammunition when packaged in accordance with
DOTn packaging requirements.

4. The possession, storage and use of not more than 1
pound (0.454 kg) of commercially manufactured
sporting black powder, 20 pounds (9 kg) of smoke-
less powder and 10,000 small arms primers for hand
loading of small arms ammunition for personal con-
sumption.

5. The use of explosive materials by federal, state and
local regulatory, law enforcement and fire agencies
acting in their official capacities.

6. Special industrial explosive devices which in the
aggregate contain less than 50 pounds (23 kg) of
explosive materials.

7. The possession, storage and use of blank industrial-
power load cartridges when packaged in accordance
with DOTn packaging regulations.

8. Transportation in accordance with DOTn 49 CFR
Parts 100–185.

9. Items preempted by federal regulations.

5601.1.1 Explosive material standard. In addition to the
requirements of this chapter, NFPA 495 shall govern the
manufacture, transportation, storage, sale, handling and
use of explosive materials.

5601.1.2 Explosive material terminals. In addition to the
requirements of this chapter, the operation of explosive
material terminals shall conform to the provisions of
NFPA 498.

5601.1.3 Fireworks. The possession, manufacture, stor-
age, sale, handling and use of fireworks are prohibited.

Exceptions:

1. Storage and handling of fireworks as allowed in
Section 5604.

2. Manufacture, assembly and testing of fireworks
as allowed in Section 5605.

3. The use of fireworks for fireworks displays as
allowed in Section 5608.

4. The possession, storage, sale, handling and use of
specific types of Division 1.4G fireworks where
allowed by applicable laws, ordinances and regu-
lations, provided such fireworks comply with
CPSC 16 CFR Parts 1500 and 1507, and DOTn
49 CFR Parts 100–185, for consumer fireworks.

5601.1.4 Rocketry. The storage, handling and use of
model and high-power rockets shall comply with the
requirements of NFPA 1122, NFPA 1125 and NFPA
1127.

5601.1.5 Ammonium nitrate. The storage and handling
of ammonium nitrate shall comply with the requirements
of NFPA 490 and Chapter 63.

Exception: Storage of ammonium nitrate in magazines
with blasting agents shall comply with the requirements
of NFPA 495.

5601.2 Permit required. Permits shall be required as set
forth in Section 105.6 and regulated in accordance with this
section.

5601.2.1 Residential uses. No person shall keep or store,
nor shall any permit be issued to keep or store, any explo-
sives at any place of habitation, or within 100 feet (30 480
mm) thereof.

Exception: Storage of smokeless propellant, black
powder and small arms primers for personal use and
not for resale in accordance with Section 5606.

5601.2.2 Sale and retail display. No person shall con-
struct a retail display nor offer for sale explosives, explo-
sive materials or fireworks upon highways, sidewalks,
public property or in Group A or E occupancies.

5601.2.3 Permit restrictions. The fire code official is
authorized to limit the quantity of explosives, explosive
materials or fireworks permitted at a given location. No
person possessing a permit for storage of explosives at any
place, shall keep or store an amount greater than autho-
rized in such permit. Only the kind of explosive specified
in such a permit shall be kept or stored.

5601.2.4 Financial responsibility. Before a permit is
issued, as required by Section 5601.2, the applicant shall
file with the jurisdiction a corporate surety bond in the
principal sum of $100,000 or a public liability insurance
policy for the same amount, for the purpose of the pay-
ment of all damages to persons or property which arise
from, or are caused by, the conduct of any act authorized
by the permit upon which any judicial judgment results.
The fire code official is authorized to specify a greater or
lesser amount when, in his or her opinion, conditions at
the location of use indicate a greater or lesser amount is
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required. Government entities shall be exempt from this
bond requirement.

5601.2.4.1 Blasting. Before approval to do blasting is
issued, the applicant for approval shall file a bond or
submit a certificate of insurance in such form, amount
and coverage as determined by the legal department of
the jurisdiction to be adequate in each case to indem-
nify the jurisdiction against any and all damages arising
from permitted blasting.

5601.2.4.2 Fireworks display. The permit holder shall
furnish a bond or certificate of insurance in an amount
deemed adequate by the fire code official for the pay-
ment of all potential damages to a person or persons or
to property by reason of the permitted display, and aris-
ing from any acts of the permit holder, the agent,
employees or subcontractors.

5601.3 Prohibited explosives. Permits shall not be issued or
renewed for possession, manufacture, storage, handling, sale
or use of the following materials and such materials currently
in storage or use shall be disposed of in an approved manner.

1. Liquid nitroglycerin.

2. Dynamite containing more than 60-percent liquid
explosive ingredient.

3. Dynamite having an unsatisfactory absorbent or one
that permits leakage of a liquid explosive ingredient
under any conditions liable to exist during storage.

4. Nitrocellulose in a dry and uncompressed condition in
a quantity greater than 10 pounds (4.54 kg) of net
weight in one package.

5. Fulminate of mercury in a dry condition and fulmi-
nate of all other metals in any condition except as a
component of manufactured articles not hereinafter
forbidden.

6. Explosive compositions that ignite spontaneously or
undergo marked decomposition, rendering the prod-
ucts of their use more hazardous, when subjected for
48 consecutive hours or less to a temperature of 167°F
(75°C).

7. New explosive materials until approved by DOTn,
except that permits are allowed to be issued to educa-
tional, governmental or industrial laboratories for
instructional or research purposes.

8. Explosive materials condemned by DOTn.

9. Explosive materials containing an ammonium salt and
a chlorate.

10. Explosives not packed or marked as required by
DOTn 49 CFR Parts 100–185.

Exception: Gelatin dynamite.

5601.4 Qualifications. Persons in charge of magazines,
blasting, fireworks display or pyrotechnic special effect oper-
ations shall not be under the influence of alcohol or drugs
which impair sensory or motor skills, shall be at least 21

years of age and shall demonstrate knowledge of all safety
precautions related to the storage, handling or use of explo-
sives, explosive materials or fireworks.

5601.5 Supervision. The fire code official is authorized to
require operations permitted under the provisions of Section
5601.2 to be supervised at any time by the fire code official in
order to determine compliance with all safety and fire regula-
tions.

5601.6 Notification. Whenever a new explosive material
storage or manufacturing site is established, including a tem-
porary job site, the local law enforcement agency, fire depart-
ment and local emergency planning committee shall be
notified 48 hours in advance, not including Saturdays, Sun-
days and holidays, of the type, quantity and location of explo-
sive materials at the site.

5601.7 Seizure. The fire code official is authorized to remove
or cause to be removed or disposed of in an approved man-
ner, at the expense of the owner, explosives, explosive materi-
als or fireworks offered or exposed for sale, stored, possessed
or used in violation of this chapter.

5601.8 Establishment of quantity of explosives and dis-
tances. The quantity of explosives and distances shall be in
accordance with Sections 5601.8.1 and 5601.8.1.1.

5601.8.1 Quantity of explosives. The quantity-distance
(Q-D) tables in Sections 5604.5 and 5605.3 shall be used
to provide the minimum separation distances from poten-
tial explosion sites as set forth in Tables 5601.8.1(1)
through 5601.8.1(3). The classification and the weight of
the explosives are primary characteristics governing the
use of these tables. The net explosive weight shall be
determined in accordance with Sections 5601.8.1.1
through 5601.8.1.4.

5601.8.1.1 Mass-detonating explosives (Division 1.1,
1.2 or 1.5). The total net explosive weight of mass-det-
onating explosives (Division 1.1, 1.2 or 1.5) shall be
used. See Table 5604.5.2(1) or Table 5605.3 as appro-
priate. 

Exception: When the TNT equivalence of the
explosive material has been determined, the equiva-
lence is allowed to be used to establish the net explo-
sive weight.

5601.8.1.2 Nonmass-detonating explosives (exclud-
ing Division 1.4). Nonmass-detonating explosives
(excluding Division 1.4) shall be as follows: 

1. Division 1.3 propellants. The total weight of the
propellants alone shall be the net explosive
weight. The net weight of propellant shall be
used. See Table 5604.5.2(2).

2. Combinations of bulk metal powder and pyro-
technic compositions. The sum of the net weights
of metal powders and pyrotechnic compositions
in the containers shall be the net explosive
weight. See Table 5604.5.2(2).
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TABLE 5601.8.1(1)
APPLICATION OF SEPARATION DISTANCE (Q-D) TABLES—DIVISION 1.1, 1.2 AND 1.5 EXPLOSIVESa, b, c 

For SI: 1 foot = 304.8 mm.

a. The minimum separation distance (Do) shall be 60 feet. Where a building or magazine containing explosives is barricaded, the minimum distance shall be 30

feet.

b. Linear interpolation between tabular values in the referenced Q-D tables shall not be allowed. Nonlinear interpolation of the values shall be allowed subject to

an approved technical opinion and report prepared in accordance with Section 104.7.2.

c. For definitions of Quantity-Distance abbreviations IBD, ILD, IMD, IPD and PTR, see Chapter 2.

ITEM MAGAZINE Q-D
OPERATING 
BUILDING

Q-D
INHABITED 
BUILDING

Q-D
PUBLIC 
TRAFFIC 
ROUTE 

Q-D

Magazine 
Table 

5604.5.2(1)
IMD Table 5605.3 ILD or IPD

Table 
5604.5.2(1)

IBD
Table 

5604.5.2(1)
PTR

Operating 
building 

Table 
5604.5.2(1)

ILD or IPD Table 5605.3 ILD or IPD
Table 

5604.5.2(1)
IBD

Table 
5604.5.2(1)

PTR

Inhabited 
building 

Table 
5604.5.2(1)

IBD
Table 

5604.5.2(1)
IBD

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Public traffic 
route 

Table 
5604.5.2(1)

PTR
Table 

5604.5.2(1)
PTR

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

TABLE 5601.8.1(2)
APPLICATION OF SEPARATION DISTANCE (Q-D) TABLES—DIVISION 1.3 EXPLOSIVESa, b, c 

For SI: 1 foot = 304.8 mm.

a. The minimum separation distance (Do) shall be a minimum of 50 feet.

b. Linear interpolation between tabular values in the referenced Q-D table shall be allowed.

c. For definitions of Quantity-Distance abbreviations IBD, ILD, IMD, IPD and PTR, see Chapter 2. 

ITEM MAGAZINE Q-D
OPERATING 

BUILDING
Q-D

INHABITED 
BUILDING

Q-D
PUBLIC 
TRAFFIC 
ROUTE 

Q-D

Magazine 
Table 

5604.5.2(2)
IMD

Table 
5604.5.2(2)

ILD or IPD
Table 

5604.5.2(2)
IBD

Table 
5604.5.2(2)

PTR

Operating 
building 

Table 
5604.5.2(2)

ILD or IPD
Table 

5604.5.2(2)
ILD or IPD

Table 
5604.5.2(2)

IBD
Table 

5604.5.2(2)
PTR

Inhabited 
building 

Table 
5604.5.2(2)

IBD
Table 

5604.5.2(2)
IBD

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Public traffic 
route 

Table 
5604.5.2(2)

PTR
Table 

5604.5.2(2)
PTR

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

TABLE 5601.8.1(3)
APPLICATION OF SEPARATION DISTANCE (Q-D) TABLES—DIVISION 1.4 EXPLOSIVESa, b, c, d 

For SI: 1 foot = 304.8 mm.

a. The minimum separation distance (Do) shall be a minimum of 50 feet.

b. Linear interpolation between tabular values in the referenced Q-D table shall not be allowed.

c. For definitions of Quantity-Distance abbreviations IBD, ILD, IMD, IPD and PTR, see Chapter 2.

d. This table shall not apply to consumer fireworks, 1.4G. 

ITEM MAGAZINE Q-D
OPERATING 
BUILDING

Q-D
INHABITED 
BUILDING

Q-D
PUBLIC 
TRAFFIC 
ROUTE 

Q-D

Magazine 
Table 

5604.5.2(3)
IMD

Table 
5604.5.2(3)

ILD or IPD
Table 

5604.5.2(3)
IBD

Table 
5604.5.2(3)

PTR

Operating 
building 

Table 
5604.5.2(3)

ILD or IPD
Table 

5604.5.2(3)
ILD or IPD

Table 
5604.5.2(3)

IBD
Table 

5604.5.2(3)
PTR

Inhabited 
building 

Table 
5604.5.2(3)

IBD
Table 

5604.5.2(3)
IBD

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Public traffic 
route 

Table 
5604.5.2(3)

PTR
Table 

5604.5.2(3)
PTR

Not
Applicable

Not
Applicable

Not
Applicable

Not
Applicable
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5601.8.1.3 Combinations of mass-detonating and
nonmass-detonating explosives (excluding Division
1.4). Combination of mass-detonating and nonmass-
detonating explosives (excluding Division 1.4) shall be
as follows: 

1. When Division 1.1 and 1.2 explosives are located
in the same site, determine the distance for the
total quantity considered first as 1.1 and then as
1.2. The required distance is the greater of the
two. When the Division 1.1 requirements are
controlling and the TNT equivalence of the 1.2 is
known, the TNT equivalent weight of the 1.2
items shall be allowed to be added to the total
explosive weight of Division 1.1 items to deter-
mine the net explosive weight for Division 1.1
distance determination. See Table 5604.5.2(2) or
Table 5605.3 as appropriate.

2. When Division 1.1 and 1.3 explosives are located
in the same site, determine the distances for the
total quantity considered first as 1.1 and then as
1.3. The required distance is the greater of the
two. When the Division 1.1 requirements are
controlling and the TNT equivalence of the 1.3 is
known, the TNT equivalent weight of the 1.3
items shall be allowed to be added to the total
explosive weight of Division 1.1 items to deter-
mine the net explosive weight for Division 1.1
distance determination. See Table 5604.5.2(1),
5604.5.2(2) or 5605.3, as appropriate.

3. When Division 1.1, 1.2 and 1.3 explosives are
located in the same site, determine the distances
for the total quantity considered first as 1.1, next
as 1.2 and finally as 1.3. The required distance is
the greatest of the three. As allowed by para-
graphs 1 and 2 above, TNT equivalent weights
for 1.2 and 1.3 items are allowed to be used to
determine the net weight of explosives for Divi-
sion 1.1 distance determination. Table
5604.5.2(1) or 5605.3 shall be used when TNT
equivalency is used to establish the net explosive
weight.

4. For composite pyrotechnic items Division 1.1
and Division 1.3, the sum of the net weights of
the pyrotechnic composition and the explosives
involved shall be used. See Tables 5604.5.2(1)
and 5604.5.2(2).

5601.8.1.4 Moderate fire—no blast hazards (Divi-
sion 1.4). For Division 1.4 explosives, the total weight
of the explosive material alone is the net weight. The
net weight of the explosive material shall be used. 

SECTION 5602
DEFINITIONS

5602.1 Definitions. The following terms are defined in Chap-
ter 2:

AMMONIUM NITRATE. 

BARRICADE. 

Artificial barricade. 

Natural barricade. 

BARRICADED. 

BLAST AREA. 

BLAST SITE. 

BLASTER. 

BLASTING AGENT. 

BULLET RESISTANT. 

DETONATING CORD. 

DETONATION. 

DETONATOR. 

DISCHARGE SITE. 

DISPLAY SITE. 

EXPLOSIVE. 
High explosive.
Low explosive.
Mass-detonating explosives. 
UN/DOTn Class 1 explosives.

Division 1.1.
Division 1.2. 
Division 1.3. 
Division 1.4. 
Division 1.5. 
Division 1.6. 

EXPLOSIVE MATERIAL. 

FALLOUT AREA. 

FIREWORKS.
Fireworks, 1.4G. 
Fireworks, 1.3G. 

FIREWORKS DISPLAY. 

HIGHWAY. 

INHABITED BUILDING. 

MAGAZINE.
Indoor. 
Type 1. 
Type 2. 
Type 3. 
Type 4. 
Type 5. 

MORTAR. 

NET EXPLOSIVE WEIGHT (net weight). 

OPERATING BUILDING. 

OPERATING LINE. 

PLOSOPHORIC MATERIAL. 

PROXIMATE AUDIENCE. 

PUBLIC TRAFFIC ROUTE (PTR). 

PYROTECHNIC ARTICLE. 

PYROTECHNIC COMPOSITION. 

PYROTECHNIC SPECIAL EFFECT. 
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PYROTECHNIC SPECIAL-EFFECT MATERIAL. 

PYROTECHNICS. 

QUANTITY-DISTANCE (Q-D).
Inhabited building distance (IBD). 
Intermagazine distance (IMD). 
Intraline distance (ILD) or Intraplant distance (IPD). 
Minimum separation distance (Do). 

RAILWAY. 

READY BOX. 

SMALL ARMS AMMUNITION. 

SMALL ARMS PRIMERS. 

SMOKELESS PROPELLANTS. 

SPECIAL INDUSTRIAL EXPLOSIVE DEVICE. 

THEFT RESISTANT. 

SECTION 5603
RECORD KEEPING AND REPORTING

5603.1 General. Records of the receipt, handling, use or dis-
posal of explosive materials, and reports of any accidents,
thefts or unauthorized activities involving explosive materials
shall conform to the requirements of this section.

5603.2 Transaction record. The permittee shall maintain a
record of all transactions involving receipt, removal, use or
disposal of explosive materials. Such a record shall be main-
tained for a period of five years, and shall be furnished to the
fire code official for inspection upon request.

Exception: Where only Division 1.4G (consumer fire-
works) are handled, records need only be maintained for a
period of three years.

5603.3 Loss, theft or unauthorized removal. The loss, theft
or unauthorized removal of explosive materials from a maga-
zine or permitted facility shall be reported to the fire code
official, local law enforcement authorities and the U.S.
Department of Treasury, Bureau of Alcohol, Tobacco, Fire-
arms and Explosives within 24 hours.

Exception: Loss of Division 1.4G (consumer fireworks)
need not be reported to the Bureau of Alcohol, Tobacco,
Firearms and Explosives.

5603.4 Accidents. Accidents involving the use of explosives,
explosive materials and fireworks, which result in injuries or
property damage, shall be reported to the fire code official
immediately.

5603.5 Misfires. The pyrotechnic display operator or blaster
in charge shall keep a record of all aerial shells that fail to fire
or charges that fail to detonate.

5603.6 Hazard communication. Manufacturers of explosive
materials and fireworks shall maintain records of chemicals,
chemical compounds and mixtures required by DOL 29 CFR
Part 1910.1200, and Section 407.

5603.7 Safety rules. Current safety rules covering the opera-
tion of magazines, as described in Section 5604.7, shall be
posted on the interior of the magazine in a visible location.

SECTION 5604
EXPLOSIVE MATERIALS STORAGE AND 

HANDLING

5604.1 General. Storage of explosives and explosive materi-
als, small arms ammunition, small arms primers, propellant-
actuated cartridges and smokeless propellants in magazines
shall comply with the provisions of this section.

5604.2 Magazine required. Explosives and explosive mate-
rials, and Division 1.3G fireworks shall be stored in maga-
zines constructed, located, operated and maintained in
accordance with the provisions of Section 5604 and NFPA
495 or NFPA 1124.

Exceptions:

1. Storage of fireworks at display sites in accordance
with Section 5608.5 and NFPA 1123 or NFPA 1126.

2. Portable or mobile magazines not exceeding 120
square feet (11 m2) in area shall not be required to
comply with the requirements of the International
Building Code.

5604.3 Magazines. The storage of explosives and explosive
materials in magazines shall comply with Table 5604.3.

5604.3.1 High explosives. Explosive materials classified
as Division 1.1 or 1.2 or formerly classified as Class A by
the U.S. Department of Transportation shall be stored in
Type 1, 2 or 3 magazines.

Exceptions:

1. Black powder shall be stored in a Type 1, 2, 3 or
4 magazine.

2. Cap-sensitive explosive material that is demon-
strated not to be bullet sensitive shall be stored in
a Type 1, 2, 3, 4 or 5 magazine.

5604.3.2 Low explosives. Explosive materials that are not
cap sensitive shall be stored in a Type 1, 2, 3, 4 or 5 maga-
zine.

5604.3.3 Detonating cord. For quantity and distance pur-
poses, detonating cord of 50 grains per foot shall be calcu-
lated as equivalent to 8 pounds (4 kg) of high explosives
per 1,000 feet (305 m). Heavier or lighter core loads shall
be rated proportionally.

5604.4 Prohibited storage. Detonators shall be stored in a
separate magazine for blasting supplies and shall not be
stored in a magazine with other explosive materials.

5604.5 Location. The use of magazines for storage of explo-
sives and explosive materials shall comply with Sections
5604.5.1 through 5604.5.3.3.

5604.5.1 Indoor magazines. The use of indoor magazines
for storage of explosives and explosive materials shall
comply with the requirements of Sections 5604.5.1.1
through 5604.5.1.7.

5604.5.1.1 Use. The use of indoor magazines for stor-
age of explosives and explosive materials shall be lim-
ited to occupancies of Group F, H, M or S, and research
and development laboratories.
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5604.5.1.2 Construction. Indoor magazines shall com-
ply with the following construction requirements:

1. Construction shall be fire resistant and theft resis-
tant.

2. Exterior shall be painted red.

3. Base shall be fitted with wheels, casters or rollers
to facilitate removal from the building in an
emergency.

4. Lid or door shall be marked with conspicuous
white lettering not less than 3 inches (76 mm)
high and minimum 1/2 inch (12.7 mm) stroke,
reading EXPLOSIVES—KEEP FIRE AWAY.

5. The least horizontal dimension shall not exceed
the clear width of the entrance door.

5604.5.1.3 Quantity limit. Not more than 50 pounds
(23 kg) of explosives or explosive materials shall be
stored within an indoor magazine.

Exception: Day boxes used for the storage of in-
process material in accordance with Section
5605.6.4.1.

5604.5.1.4 Prohibited use. Indoor magazines shall not
be used within buildings containing Group R occupan-
cies.

5604.5.1.5 Location. Indoor magazines shall be
located within 10 feet (3048 mm) of an entrance and
only on floors at or having ramp access to the exterior
grade level.

5604.5.1.6 Number. Not more than two indoor maga-
zines shall be located in the same building. Where two
such magazines are located in the same building, one
magazine shall be used solely for the storage of not
more than 5,000 detonators.

5604.5.1.7 Separation distance. When two magazines
are located in the same building, they shall be separated
by a distance of not less than 10 feet (3048 mm).

5604.5.2 Outdoor magazines. All outdoor magazines
other than Type 3 shall be located so as to comply with
Table 5604.5.2(2) or Table 5604.5.2(3) as set forth in
Tables 5601.8.1(1) through 5601.8.1(3). Where a maga-
zine or group of magazines, as described in Section
5604.5.2.2, contains different classes of explosive materi-
als, and Division 1.1 materials are present, the required
separations for the magazine or magazine group as a
whole shall comply with Table 5604.5.2(2).

5604.5.2.1 Separation. Where two or more storage
magazines are located on the same property, each mag-
azine shall comply with the minimum distances speci-
fied from inhabited buildings, public transportation
routes and operating buildings. Magazines shall be sep-
arated from each other by not less than the intermaga-
zine distances (IMD) shown for the separation of
magazines.

5604.5.2.2 Grouped magazines. Where two or more
magazines are separated from each other by less than
the intermagazine distances (IMD), such magazines as
a group shall be considered as one magazine and the
total quantity of explosive materials stored in the group
shall be treated as if stored in a single magazine. The
location of the group of magazines shall comply with
the intermagazine distances (IMD) specified from other
magazines or magazine groups, inhabited buildings
(IBD), public transportation routes (PTR) and operating
buildings (ILD or IPD) as required.

5604.5.3 Special requirements for Type 3 magazines.
Type 3 magazines shall comply with Sections 5604.5.3.1
through 5604.5.3.3.

TABLE 5604.3
STORAGE AMOUNTS AND MAGAZINE REQUIREMENTS FOR EXPLOSIVES, EXPLOSIVE MATERIALS AND 

FIREWORKS, 1.3G MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA

For SI: 1 pound = 0.454 kg, 1 pound per gallon = 0.12 kg per liter, 1 ounce = 28.35 g.

a. A factor of 10 pounds per gallon shall be used for converting pounds (solid) to gallons (liquid) in accordance with Section 2703.1.2.

b. Black powder shall be stored in a Type 1, 2, 3 or 4 magazine as provided for in Section 5604.3.1.

c. This table shall not apply to consumer fireworks, 1.4G.

NEW UN/ 
DOTn 

DIVISION

OLD DOTn 
CLASS

ATF/OSHA 
CLASS

INDOORa (pounds)
OUTDOOR 
(pounds)

MAGAZINE TYPE REQUIRED

Unprotected Cabinet Sprinklers
Sprinklers 
& cabinet

1 2 3 4 5

1.1b A High 0 0 1 2 1 X X X — —

1.2 A High 0 0 1 2 1 X X X — —

1.2 B Low 0 0 1 1 1 X X X X —

1.3 B Low 0 0 5 10 1 X X X X —

1.4c B Low 0 0 50 100 1 X X X X —

1.5 C Low 0 0 1 2 1 X X X X —

1.5
Blasting 
Agent

Blasting 
Agent

0 0 1 2 1 X X X X X

1.6
Not

Applicable
Not

Applicable
0 0 1 2 1 X X X X X
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TABLE 5604.5.2(1)
AMERICAN TABLE OF DISTANCES FOR STORAGE OF EXPLOSIVES AS 

APPROVED BY THE INSTITUTE OF MAKERS OF EXPLOSIVES AND REVISED JUNE 1991a 

(continued)

QUANTITY OF EXPLOSIVE 
MATERIALSc

DISTANCES IN FEET

Inhabited buildings
Public highways with traffic 

volume less than 3,000 
vehicles per day

Public highways with traffic 
volume greater than 3,000 

vehicles per day and 
passenger railways

Separation of magazinesd

Pounds over
Pounds not 

over
Barricaded Unbarricaded Barricaded Unbarricaded Barricaded Unbarricaded Barricaded Unbarricaded

0 5 70 140 30 60 51 102 6 12

5 10 90 180 35 70 64 128 8 16

10 20 110 220 45 90 81 162 10 20

20 30 125 250 50 100 93 186 11 22

30 40 140 280 55 110 103 206 12 24

40 50 150 300 60 120 110 220 14 28

50 75 170 340 70 140 127 254 15 30

75 100 190 380 75 150 139 278 16 32

100 125 200 400 80 160 150 300 18 36

125 150 215 430 85 170 159 318 19 38

150 200 235 470 95 190 175 350 21 42

200 250 255 510 105 210 189 378 23 46

250 300 270 540 110 220 201 402 24 48

300 400 295 590 120 240 221 442 27 54

400 500 320 640 130 260 238 476 29 58

500 600 340 680 135 270 253 506 31 62

600 700 355 710 145 290 266 532 32 64

700 800 375 750 150 300 278 556 33 66

800 900 390 780 155 310 289 578 35 70

900 1,000 400 800 160 320 300 600 36 72

1,000 1,200 425 850 165 330 318 636 39 78

1,200 1,400 450 900 170 340 336 672 41 82

1,400 1,600 470 940 175 350 351 702 43 86

1,600 1,800 490 980 180 360 366 732 44 88

1,800 2,000 505 1,010 185 370 378 756 45 90

2,000 2,500 545 1,090 190 380 408 816 49 98

2,500 3,000 580 1,160 195 390 432 864 52 104

3,000 4,000 635 1,270 210 420 474 948 58 116

4,000 5,000 685 1,370 225 450 513 1,026 61 122

5,000 6,000 730 1,460 235 470 546 1,092 65 130

6,000 7,000 770 1,540 245 490 573 1,146 68 136

7,000 8,000 800 1,600 250 500 600 1,200 72 144

8,000 9,000 835 1,670 255 510 624 1,248 75 150

9,000 10,000 865 1,730 260 520 645 1,290 78 156

10,000 12,000 875 1,750 270 540 687 1,374 82 164

12,000 14,000 885 1,770 275 550 723 1,446 87 174

14,000 16,000 900 1,800 280 560 756 1,512 90 180

16,000 18,000 940 1,880 285 570 786 1,572 94 188

18,000 20,000 975 1,950 290 580 813 1,626 98 196

20,000 25,000 1,055 2,000 315 630 876 1,752 105 210
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