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NOTICE

All questions or other communications relating to this document should be sent only to NFPA headquarters,
addressed to the attention of the Committee responsible for the document.

For information on the procedures for requesting Technical Committees to issue Formal Interpretations,
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals on
matters relating to the content of the document, write to the Secretary, Standards Council, National Fire Protection
Association. 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Governing
Committee Projects shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as. a Formal Interpretation.

Users of this document should consult applicable federal. state and local laws and regulations. NFPA does
not, by the publication of this document, intend to urge action that is not in compliance with applicable laws, and
this document may not be construed as doing so.

Policy Adopted by NFPA Board of Directors on December 3, 1982

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity of
the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with that subject in
its technical committee documents for many years.

There is a concern that the growing use of synthetic materials may produce more or additional toxic products
of combustion in a fire environment. The Board has, therefore, asked all NFPA technical committees to review the
documents for which they are responsible to be sure that the documents respond to this current concern. To assist
the committees in meeting this request, the Board has appointed an advisory committee to provide specific guid-
ance to the technical committees on questions relating to assessing the hazards of the products of combustion.

Licensing Provision—This document is copyrighted by the National Fire Protection Association (NFPA).

1. Adoption by Reference—Public authorities and others are urged to reference this document in laws,
ordinances, regulations. administrative orders, or similar instruments. Any deletions, additions, and changes
desired by the adopting authority must be noted separately. Those using this method are requested to notify the
NFPA (Attention: Secretary, Standards Council) in writing of such use. The term “adoption by reference™ means
the citing of title and publishing information only.

2. Adoption by Transcription—A. Public authorities with lawmaking or rule-making powers only upon
written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free license to
print and republish this document in whole or in part, with changes and additions. if any. noted separately, in laws,
ordinances, regulations. administrative orders. or similar instruments having the force of law, provided that: (I)
due notice of NFPA's copyright is contained in each law and in each copy thereof: and (2) that such printing and
republication is limited to numbers sufficient to satisfy the jurisdiction’s lawmaking or rule-making process. B.
Once this NFPA Code or Standard has been adopted into law, all printings of this document by public authorities
with lawmaking or rule-making powers or any other persons desiring to reproduce this document or its contents
as adopted by the jurisdiction in whole or in part, in any form. upon written request to NFPA (Attention: Secretary.
Standards Council). will be granted a nonexclusive license to print, republish, and vend this document in whole
or in part, with changes and additions, if any. noted separately. provided that due notice of NFPA's copyright is
contained in each copy. Such license shall be granted only upon agreement to pay NFPA a royalty. This royalty
is required to provide funds for the research and development necessary to continue the work of NFPA and its vol-
unteers in continually updating and revising NFPA standards. Under certain circumstances, public authorities with
lawmaking or rule-making powers may apply for and may reccive a special royalty where the public interest will
be served thereby.

3. Scope of License Grant—The terms and conditions set forth above do not extend to the index to this
document.

(For further explanation, see the Policy Concerning the Adoption, Printing. and Publication of NFPA
Documents, which is available upon request from the NFPA.)

Statement on NFPA Procedures

This material has been developed under the published procedures of the National Fire Protection
Association, which are designed to assure the appointment of technically competent Committees having balanced
representation. While these procedures assure the highest degree of care, neither the National Fire Protection
Association, its members, nor those participating in its activities accept any liability resulting from compliance or
noncompliance with the provisions given herein, for any restrictions imposed on materials or processes, or for the
completeness of the text.

NFPA has no power or authority to police or enforce compliance with the contents of this document, and
any certification of products stating compliance with requirements of this document is made at the peril of the
certifier.
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This edition of NFPA 1124, Code for the Manufacture, Transportation, and Storage of Fire-
works, was prepared by the Technical Committee on Pyrotechnics and acted on by the
National Fire Protection Association, Inc., at its Fall Meeting held November 14-16, 1994, in
Toronto, Ontario, Canada. It was issued by the Standards Council on January 13, 1995,
with an eflective date of February 7, 1995, and supersedes all previous editions.

The 1995 edition of this document has been approved by the American National
Standards Institute.

Changes other than editorial are indicated by a vertical rule in the margin of the pages
on which they appear. These lines are included as an aid to the user in identifying
changes from the previous edition.

Origin and Development of NFPA 1124

NFPA 44A was originally developed by the Technical Committee on Explosives of the
NFPA Committee on Chemicals and Explosives. It was adopted as a Tentative Code at
the 1972 NFPA Annual Meeting. It was further revised and officially adopted at the 1973
NFPA Annual Meeting. A revised edition was adopted in 1974.

In 1980, the Technical Committee on Explosives and the Committee on Pyrotechnics
voted to transfer responsibility for NFPA 44A to the Committee on Pyrotechnics. The
Correlating Committee on Chemicals and Explosives concurred and petitioned the
NFPA Standards Council to effect the change. The Standards Council approved the
change in June 1981.

The 1984 edition of NFPA 1124 was the result of a complete review of the 1974 edi-
tion of NFPA 44A by the Committee on Pyrotechnics, including the redesignation of the
document as NFPA 1124 for consistency with the designations for other documents
relating to pyrotechnics.

The 1988 edition of NFPA 1124 was the result of a thorough review of and partial
revision to the 1984 edition of NFPA 1124 by the Technical Committee on Pyrotechnics,
including reference updating and incorporation of the latest separation distances as
approved by the Institute of Makers of Explosives in May 1983. It included new provi-
sions for salute manufacturing and storage of salute powder.

The 1995 edition of NFPA 1124 represents partial amendments to the document and
includes editorial revisions to improve its ability to be used, adopted, and enforced and
to make it conform with the NFPA Manual of Style. The Committee incorporated the
latest separation distances as approved by the Institute of Makers of Explosives in June
1991. The Committee also updated the definitions of fireworks to be consistent with the
new terminology used in the U.S. Department of Transportation regulations that incor-
porated the United Nations shipping designations for fireworks (explosives).

For this edition, the requirements for fireworks laboratories were clarified by the
addition of a definition and clarification of the storage and separation distances that are
appropriate for them. The Committee added an appendix that extracts language from
the American Pyrotechnics Association Standard 87-1 to provide users of this document
with the approved definitions used in the Federal Regulations for fireworks, novelties,
and theatrical pyrotechnics.
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tion o1 any document developed by the Committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on protection against
the fire and lite hazards associated with the manutacture, transportation, and storage of fireworks, fireworks
used in outdoor displays: pyrotechnics used before a proximate audience; and the construction, launching,
and other operations that mvolve unmanned rockets, mduding the manufacture of model rocket motors.
This commuttee does not have responsibility for documents on the use of fireworks by the general public.
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MANUFACTURE. TRANSPORTATION. AND STORAGE OF FIREWORKS

NFPA 1124
Code for the

Manufacture, Transportation,
and Storage of Fireworks

1995 Edition

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates explanatory material on
that paragraph in Appendix A.

Information on referenced pubhcations can be found in
Chapter 6 and Appendix D.

Chapter 1 General

1-1 Scope.

1-1.1 This code shall apply to the manufacture, transpor-
tation, and storage of fireworks.

1-1.2  T'his code shall not apply to the sale and use of con-
sumer fireworks.

1-1.3  This code shall not apply to the use of display fireworks.
NOTE: For information on storage of hireworks at the site

of an outdoor display of fireworks, sce NFPA 1123, Code for
the Outdoor Display of Frreworks.

I-1.4 This code shall not apply to the transportation of
fireworks where such transportation is under the jurisdic-
tion of the U.S. Department ol Transportation.

1-1.5  This code shall not apply to the manufacture, trans-
p()rtati()n, or storage of model rockets and model rocket
motors designed, sold, and used for the purpose of propel-
ling recoverable aero models.

NOTE: For information on the use of model rockets and
model rocket motors, see NFPA 1122, Code for Model Rock-
efry. For information on the manufacture of model rocket
motors, sce NFPA 1125, Code for the Manufacture of Model
Racket Motors.

1-1.6  This code shall not apply to the manufacture, trans-
portation, and storage of fireworks by federal and state
military agencies.

1-1.7 This code shall not apply to the use of pyrotechnics

in the performing arts.

NOTE: For information on the use of pyrotechnics in the
performing arts, see NFPA 1126, Standard for the Use of Pyro-
technics before a Proximate Audience.
1-1.8 This code shall not apply to those laboratories cov-
ered by NFPA 45, Standard for the Fire Protection of Labora-
tories Using Chemicals.

1-2 Purpose.

1-2.1 The purpose of this code is to provide reasonable
safety in the manufacture, transportation, and storage of
fireworks.

1-2.2 The purpose of this code also is to supplement
existing federal, state, or local regulations.
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1-3 Equivalency. Nothing in this code is intended to pre-
vent the use of systems, methods, or devices of equivalent
or superior quality. strength, fire resistance, effectiveness,
durability, and safety in place of those prescribed by this
code, provided technical documentation is submitted to the
authority having jurisdiction to demonstrate equivalency
and the system, method, or device is approved for the
intended purpose.

1-4 Definitions. For the purpose of this code, the follow-
ing terms shall be defined as follows.

| Approved.* Acceptable to the authority having jurisdiction.

Authority Having Jurisdiction.* The organization,
office, or individual responsible for approving equipment,
an installation, or a procedure.

Barricade. A natural or artificial barrier that effectively
screens a magazine, building, railway, or highway from the
effects of an explosion in a magazine or building contain-
ing explosives. To be effective, a barricade shall be of such
height that a straight line from the top of any sidewall of a
magazine or building containing explosives to the eave line
of any magazine or building, or to a point 12 ft (3.7 m)
above the center of a railway or highway, passes through
the barricade.

Artificral Barricade. An artificial mound or revetted wall of
earth of a minimum thickness of 3 ft (0.9 m).

Natural Barricade. Natural features of the ground, such
as hills or timber of sufficient density that the surrounding
exposures that require protection cannot be seen from the
magazine or building containing explosives when the trees
are bare of leaves.

Bulk Salute Powder. Any quantity of salute powder in
amounts exceeding 1 b (0.45 kg).

Bulk Salutes. A collection of salutes or salute compo-
nents containing more than 2 Ib (0.9 kg) of salute powder.
unless the salutes are mixed with other types of aerial shells
so that the total quantity of salutes to other types of shells
is less than 50 percent.

Bullet-Sensitive Explosive Material. Explosive mate-
rial that can be detonated by 150-grain M2 ball ammuni-
tion having a nominal muzzle velocity of 2700 fi/s (824 mys)
where fired from a 0.30 caliber rifle at a distance of 100 ft
(30.5 m), measured perpendicularly. The test material
shall be at a temperature of 70°F to 75°F (21°C to 24°C)
and shall be placed against a 4-in. (6.4-mm) steel plate.

Electric Match. An electric device containing a small
amount of pyrotechnic material that ignites when current
flows through the leads and that is used to initiate the
burning of pyrotechnics.

Explosive.* Any chemical compound, mixture, or
device, the primary or common purpose of which is to
function by explosion. This term includes, but is not lim-
ited to, dynamite, black powder, pellet powder, initiating
explosives, detonators, safety fuses, squibs, detonating
cord, igniter cord, and igniters. The term “explosive”
includes any materials determined to be within the scope
of Tide 18, United States Code, Chapter 40, “Importation,
Manufacture, Distribution and Storage of Explosive Mate-
rials,” and also includes any materials classified as an
explosive by the Hazardous Materials Regulations of the
U.S. Department of Transportation.
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Explosive Composition. Any chemical compound or
mixture the primary or common purpose of which is to
function by explosion.

Fireworks. Any composition or device for the purpose
of producing a visible or an audible effect by combustion,
deflagration, or detonation, and that meets the definition
of Consumer Fireworks or Display Fireworks as set forth in
this code.

Exception No. 1:*  Toy caps for use in toy pistols, toy canes, toy
guns, and novelties and trick noisemakers shall not be considered
as fireworks. (See Appendix C.)

Exception No. 2: Model rockets and model rocket motors
designed, sold, and used for the purpose of propelling recoverable
aero models shall not be considered as fireworks.

NOTE: For information on the use of model rockets and
model rocket motors, see NFPA 1122, Code for Model Rocketry.
Common Fireworks. See Consumer Fireworks.

Consumer Fireworks.* (Formerly known as “"Common Fire-
works.”) Any small fireworks device designed primarily to
produce visible effects by combustion that complies with the
construction, chemical composition, and labeling regulations
of the U.S. Consumer Product Safety Commission, as set
forth in Title 16, Code of Federal Regulations, Parts 1500 and
1507. Some small devices designed to produce audible effects
are included, such as whistling devices, ground devices con-
taining 50 mg (0.8 grains) or less of explosive composition
(salute powder), and aerial devices containing 130 mg
(2 grains) or less of explosive composition (salute powder) per
explosive unit. Consumer fireworks are normally classed as
Explosives, 1.4G and described as Fireworks, UN 0336 by the
U.S. Department of Transportation. (See Appendix C.)

Display Fireworks. (Formerly known as “Special Fire-
works.”) Large fireworks articles designed to produce visi-
ble or audible effects for entertainment purposes by com-
bustion, deflagration, or detonation. This term includes,
but is not limited to, salutes containing more than 130 mg
(2 grains) of explosive composition (salute powder), aerial
shells containing more than 60 g (2.1 02) of total pyrotech-
nic and explosive composition, and other display pieces
that exceed the limits for classification as consumer fire-
works. Display fireworks are described as Fireworks, UN
0335 and classed as Explosives, 1.3G by the U.S. Depart-
ment of Transportation. (See Appendix C.)

Special Fireworks. See Display Fireworks.

Fireworks Laboratory. Any building used for chemical
and physical analysis and the testing of fireworks, fireworks
components, or pyrotechnic compositions, provided that
the total amount of pyrotechnic compositions contained
therein does not exceed 10 b (4.5 kg) and the total salute
powder contained therein does not exceed 0.5 1b (0.23 kg),
and provided that all fireworks and pyrotechnic composi-
tion are stored properly when not in use.

Fireworks Plant.. All land and buildings thereon used

for or in connection with the manufacture or processing of

fireworks, including storage buildings used with or in con-
nection with plant operation.

Flash Powder.
Highway. Any public street, public alley, or public road.

See Salute Powder.

Inhabited Building. A building regularly occupied in
whole or in part as a habitation for human beings, or any

church, schoolhouse, railroad station, store, or other struc-
ture where people are accustomed to assemble. This does
not include any building or structure occupied in connec-
tion with a fireworks plant.

Labeled. Equipment or materials to which has been
attached a label, svmbol, or other identifying mark of an
organization that is acceptable to the authority having
jurisdiction and concerned with product evaluation that
maintains periodic inspection of production of labeled
equipment or materials and by whose labeling the manu-
facturer indicates compliance with appropriate standards
or performance in a specified manner.

| Listed.* Equipment or materials included in a list pub-
lished by an organization acceptable to the authority having
jurisdiction and concerned with product evaluation that
maintains periodic inspection of production of listed equip-
ment or materials and whose listing states either that the
equipment or material meets appropriate standards or has
been tested and found suitable for use in a specified manner.

Magazine. Any building, structure, or container used
exclusively for the storage of explosive materials that meets
the requirements of Chapter 3.

Manufacture. The preparation of fireworks mixes and
the loading and assembly of all fireworks.

Exception:  The preparation of pyrotechnic devices for immediate
use on-site by qualified personnel where such manufacture is oth-
erwise legal.

Mechanical Building. A building that contains
mechanical, electrical, air conditioning, or other equip-
ment and that usually is connected to a process or non-
process building. A mechanical building is intended to be
an unoccupied building.

Mixing Building. Any building used primarily for mix-
ing and blending of pyrotechnic compositions.

Exception:
preparation.

This definition does not apply to wet sparkler mix

Motor Vehicle. Any self-propelled vehicle, truck, trac-
tor, semitrailer, or truck-trailer combination used for the
transportation of freight over public highways.

Nonprocess Building. Any office building, warehouse,
or other building located in a fireworks plant and where
no fireworks, pyrotechnic compositions, or explosive com-
positions are processed or stored.

NOTE: A fireworks laboratory also is considered to be a
nonprocess building, but it is subject to the required sepa-
ration distances for a process building.

Novelties and Trick Noisemakers. Small devices con-
taining limited amounts of pyrotechnic explosive or composi-
tion that produce a visible or audible effect. (See Appendix C.)

Person. Any individual, firm, copartnership, corpora-
tion, company, association, or joint-stock association,
including any trustee, receiver, assignee, or personal rep-
resentative thereof.

Process Building. Any mixing building; any building
in which pyrotechnic or explosive composition is pressed
or otherwise prepared for finish and assembly; any finish-

| ing or assembly building: any building in which consumer
fireworks are prepared for shipment.
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Public Conveyance. Any railroad car, street car, ferry,
cab, bus, airplane, or other vehicle that carries passengers
for hire.

Pyrotechnic Composition. A chemical mixture that,
upon burning, produces visible, brilliant displays, bright
lights, or sounds.

Railway. Any steam, electric. diesel-electric. or other
railroad or railway that carries passengers for hire on the
particular line or branch in the vicinity of a pyrotechnics
manufacturing or storage facility.

| Salute. A display firework that is designed to produce
a loud report.

| Salute Powder. An explosive composition that makes a
loud report when ignited and constitutes the sole pyrotech-
nic mixture in a salute.

Screen Barricade. Any barrier that contains the
embers and debris from a fire or deflagration in a process
building, thus preventing propagation of fire to other
buildings or areas. Such barriers shall be permitted to be
constructed of metal roofing, 1y in. to Yo in. (6 mm to
13 mm) mesh screen, or equivalent material. The barrier
extends from floor level to a height such that a straight line
from the top of any sidewall of the donor building to the
eave line of any exposed building intercepts the screen at a
point not less than 5 ft (1.5 m) from the top of the screen.
The top 5 ft (1.5 m) of the screen are inclined toward the
donor building at an angle of 30 to 45 degrees.

Shall. Indicates a mandatory requirement.

Shipping Building. A building used for the packing

| of assorted display fireworks into shipping cartons or for

the loading of the cartons onto vehicles for shipment to
purchasers.

Should. Indicates a recommendation or that which is
advised but not required.

Stars. Small masses of pyrotechnic compounds that are
projected from aerial shells, mines, or roman candles. Stars
burn while in the air, producing color or streamer effects.

Storage Building. Any building, structure, or facility in

| which consumer fireworks (formerly common fireworks) in

any state of processing are stored, but in which no process-
ing or manufacturing is actually performed.

| Unoccupied Building. Any building that is normally

unoccupied during the entire daily period of operations of

| the facility. An unoccupied building can be used for long-
term storage of materials acceptable to the authority hav-
ing jurisdiction, provided that no fireworks or pyrotechnic
composition is stored within the building.

Warehouse. Anv building or structure used exclusively
| for the storage of nonexplosive materials.

Chapter 2 Manufacturing Operations

| 2-1 Basic Requirements. The manufacture of any fire-
works, as defined in Section 1-4, shall be prr)hibited unless
it is authorized by federal license, where required, and is
conducted in accordance with this code.
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2-2 Permit Requirements.

2-2.1 Any person engaged in the business of importing,
manufacturing, or dealing in fireworks shall possess a valid
federal license or permit, where required by Title XI, Reg-
ulation of Explosives, of the Crime Control Act of 1970
(Title 18 United States Code, Chapter 40) and shall comply
with all applicable state and local laws and regulations.

2-2.1.1 Copies of all required licenses and permits shall
be posted at each fireworks plant.

2-2.1.2 License and permit holders shall take reasonable
precaution to protect licenses and permits from loss, theft,
defacement, destruction, or unauthorized duplication. Any
such occurrence shall be reported immediately to the issu-
ing authority.

2-2.1.3 Licenses or permits shall not be assigned or
transferred.

2-2.2 The issuing authority shall be notified immediately
of any change of husiness address.

2-3 Recordkeeping and Reporting.

2-3.1 Manufacturers shall maintain records in compliance
with federal regulations. Such records shall be kept for five
vears and shall be made available upon request to the
authorities having jurisdiction.

Exception:  Where only conswmer fireworks are handled, records
shall be required to be kept for three years only.

2-3.2 The loss, theft, or unlawful removal of explosive
materials shall be reported immediately to the nearest
office of the Bureau of Alcohol, Tobacco and Firearms,
U.S. Department of the Treasury. and to local law enforce-
ment authorities.

Exception:  Loss of consumer fireworks shall not be required to e
reported to the Bureaw of Alcohol, Tobacco and Firearms.

2-3.3 Manufacturers shall maintain records for all chemi-
cals and chemical mixtures in compliance with the require-
ments of Title 29, Code of Federal Regulations, Part 1910.
1200, “Hazard Communication.”

2-4 Applicability. All fireworks plants shall comply with
the requirements of this chapter.

Exception:  Fireworks plants shall not be required to comply with
Sections 2-5, 2-9, 2-11. and 2-12, provided they meet all of the

following conditions:

(a) Only custom fireworks,
manufactured;

not for general sale, are

(b) Not more than 5 Ib (2.3 kg) of explosive composition, of
which no more than 2 lb (0.23 kg) shall be permitted to be initi-
ating explosive, is present in any one building at any one time;

(c) Al explosive and pyrotechnic compositions are removed to
an appropriate storage magazune at the end of each workday.

2-5 Site Security.

2-5.1 All plant buildings containing pyrotechnic composi-
tion, explosive composition, or fireworks shall be locked
securely at the end of the workday or wherever plant per-
sonnel are not present to provide security.
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2-5.2  All roads leading into the plant shall have gates that
shall be kept closed and locked securely at all times when
not actually in use. Vehicle access into the plant shall be
restricted to roadwavs by means of a fence, natural barri-
ers such as trees, culverts, or other appropriate means.

| Exception:  The main plant entrance shall be permitted to be left open
during regular plant operating howns, provided it is in full view of and
wnder observation by an authorized responsible emplovee or guard.

2-5.3 Conspicuous signs_that read “WARNING — NO
SMOKING — NO TRESPASSING” shall be posted at fre-
quent intervals around the plant perimeter.

2-5.4 Only authorized employees or representatives of
federal, state. or local agencies having jurisdiction over the

plant shall be permitted inside the plant without special
permission of the person in charge.

2-6 Separation Distances.

2-6.1 Process buildings and areas shall be separated from
other process buildings and areas and from nonprocess
buildings in accordance with the distances specified in
Table 2-6.1.

2-6.2 Process buildings and areas shall be separated from
inhabited buildings, passenger railways, public highways,
magazines, display fireworks shipping buildings. and con-
sumer fireworks storage buildings in accordance with the
distances specified in Table 2-6.2.

Table 2-6.1 Minimum Separation Distances Between Fireworks Plant Buildingsl

Net Weight of Fireworks'

Distance Between Process Buildings and Areas and Distance
Between Process and Nonprocess Buildings and Areas

Bl

Or aree

Finished display fireworks shall not be stored m a process building. (See 2-10.3.)

excess of 10 1b (4.5 kg) shall be kept in an approved magaszine.
‘For maximum quanuty of pyrotechnic composition in a hireworks laboratory, see 2-10.5.

Over Not Over In-Process Display Fireworks™® In-Process Consumer Fireworks*’
(1b) (fr) (fy)
0 — 100 57 37
100 — 200 69 37
200 — 300 77 37
300 — 100 85 37
400 — 500 91 37
500 — 1000 not permitied™ 37
> 1000 not permitted™! 37
> 2000 not ])C!lﬂl[[(‘d ! 48
> 3000 not permitted ™ 60
> 4000 not permitred™! 67
For Stumts: 11b = 045 kg 11t = 0.3 m.
'Net weight equals the weight of all pyrotechnic and explosive compositions and fuse only.
“I'he distances m this column shall apply only with barricades, including sereen-type barricades. If barricades are not used, the distances shall be doubled.

A maxmmum of 500 1b (227 kg) of in-process compaosition, etther loose or in partially-assembled display fireworks, shall be permitted in any process building

A manimum of 10 1b (4.5 kg) of salute powder, either in loose form or in assembled units, shall be permutted in any process building or arca. Quantitics in

Table 2-6.2 Minimum Separation Distances of Process Buildings and Areas from Inhabited Buildings, Passenger Railways,
Public Highways, Fireworks Plant Magazines and Shipping Buildings, and Storage Buildings for Consumer Fireworks

Net Weight of Fi ireworks'

Distance From Passenger Railways, Public Highways, Fireworks
Magazines and Shipping Buildings, Storage Buildings, and
Inhabited Bmldmgs

Over Not Over In-Process Display Fireworks® In Process Consumer Fireworks*®
(Ib) (ft) (ft)
0 — 100 200 25
100 — 500 200 50
> 500 not per mitted'” 75
> 1000 not per mlucd' 100
> 2000 not permitted’ 115
> 3000 not pumnlcd 124
> 1000 not per mitted"’ 130

Fm STunits: 1l = 0045 kg 1t = 0.3 m.
'Net weight equals the weight of all p\mluhnl( and explosive compositions and fuse only.

storage buildings (vee Table 2-6.5).

ot area. Finished display fireworks shall not be stored m a process building.

excess ol 10 1h (4.5 kg) shall be kept in an approved magazine.

“This table shall not apply to the separation distances between process buildings (e Table 2-6.1). between magazines (see Tables 2-6.3 and 2-6.4), and between

"The distances in this table shall apply with or without barricades or screen-type barric ades. However, the use of barricades is highly recommended.
'\ maximum of 500 h (227 kg) ol tn-process composition, cither loose or in partially-assembled display fireworks, shall be permutted in any process building

"A maximum of 10 b (4.3 kg) of salute powder, either in loose form or in assembled umts, shall be permitted in any process building or area. Quantitics in
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2-6.3 Magazines for the storage of display fireworks and
components for display fireworks, loose pyrotechnic compo-
sition, and stars shall be separated from inhabited buildings,
passenger railways. public highways, and other magazines in
accordance with the distances specified in Table 2-6.3. For
the purposes of applying this table, a shipping building
or display fireworks shall be considered a magazine. At a
fireworks plant, up to 50 1b (22.7 kg) of pyrotechnic compo-
sition or display fireworks shall be permitted to be stored in a
Type 2 or Type 4 indoor magazine in any process building.

Exception:  Magazines for the storage of hulk salute powder and
bulk salutes shall comply with Table 2-6.4.

2-6.4 Magazines containing salute powder and salutes
shall be separated from each other and from inhabited
buildings, public highways, and passenger railways in
accordance with the distances specified in Table 2-6.-4.

2-6.5 Storage buildings for consumer fireworks located at
fireworks manufacturing facilities shall be separated from
inhabited buildings, passenger railways, public highways,
and other storage buildings in accordance with the dis-
tances specified in Table 2-6.5.

2-6.6 If any process building is separated from any other
process or nonprocess building by less than the distance
specified in Table 2-6.1, then two or more such buildings,
as a group, shall be considered as one building. The total
quantity of explosive and pyrotechnic composition in this
group of buildings shall not exceed 500 Ib (227 kg), m
10 1b (4.5 kg) of salute powder. Each building in the group
otherwise shall complv with the separation distances speci-
fied in Tables 2-6.1 and 2-6.2.

NOTE: There is no minimum separation distance for
buildings within a group.

2-6.7 If any two or more magazines or storage buildings
are separated by less than the distance specified in Table
2-6.3, 2-6.4, or 2-6.5, then two or more such structures
shall be considered as one magazine or storage building.
The total quantity of explosive and pyrotechnic composition

stored in the group of buildings shall be used to determine
the minimum separation distances of each building in the
group from inhabited buildings. passenger railways, public
highways, and other magazines and storage buildings.

Exception:  Unoccupied buildings at manufacturing facilities shall
not be subject to the separation distance requirements of Section 2-6.

NOTE: There is no minimum separation distance for
magazines or storage buildings within a group.
2-6.8 Fireworks laboratories shall be considered process
buildings for consumer fireworks for the purpose of sepa-
ration distances.

NOTE: Fireworks laboratories are considered to be non-
process buildings with respect to the other requirements of
this code.

2-7 Process Building Construction.

2-7.1* At least one wall or the roof of each process build-
ing in which an explosion hazard exists shall be provided
with explosion relief, either by “weakwall” construction or
by explosion vents.

2-7.2  Process buildings shall be single story and shall
have no basements.

2-7.3  Wall joints and openings for wiring, plumbing, and
other utilities shall be sealed to prevent entrv of dusts.

2-7.4 Horizontal ledges and surfaces upon which dust
can settle and accumulate shall be minimized.

2-7.5% Floors and work surfaces shall not have cracks or
crevices in which explosives or pyrotechnic compositions can
lodge. Floors and work surfaces in mixing and loading build-
ings for salute powder shall be of conductive materials. Con-
ductive footwear or other grounding techniques for person-
nel shall be used wherever exposed salute powder is present.

2-7.6 A means for discharging static shall be provided at
the entrance to all mixing, pressing, and loading buildings
where exposed salute powder is present. All personnel
entering these buildings shall utilize these means.

Table 2-6.3 Table of Distances for the Storage of Display Fireworks (Except Salutes) at Fireworks Manufacturing Plants™*

Distance Between Magazine and
Inhabited Building, Passenger

Net Weight of Fireworks'

Railway, or Public Highway

Distance Between Magazines®

Over Not Over
(Ib) (ft) (ft)
0 — 1000 150 100
1000 — 5000 230 150
5000 — 10.000 300 200

> 10,000

See Table 2-6.4

l'(n Slunits: 1lb = 045 kgi 1 ft = 0.3 m.

'Net weight equals the nughl of all pyrotechnic and explosive compositions and fuse onlhy.
“For fireworks storage magazines m active use prior to the effective date ot this code, the distances in this table shall be permitted to be halved, provided earthen

bdnu,\dts are used between the magazine and potential receptor sites.

"This table shall not apply to the storage of bulk salute powder or to the storage of shipping cartons or storage containers containing primarily salutes or salute

u)mp()ncnls (Sce Table 2-6.4 for salute powder ‘mrl salute sl(n(lg( requirements.)

'For the purposes of applying this table, the term “magazine” also shall include shipping buildings for display fireworks.
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Table 2-6.4 Table of Distances for Storage of Bulk Salute Powder and Bulk Salutes
(The American Table of Distances is reproduced from the American Table of Distances tor Stovage of Explosives as revised and approved
by the Instutute of Makers of Explosives in June 1991.)

Distances (ft)

Passenger Railways —
Public Highways with

Quantity of Ex;)losive Public Highwa?ls Traffic Volume of More Separation of
Materials'*** Inhabited Buildings’ Class A to D' than 3000 Vehicles/Day'""' Magazines'
Pounds Pounds Barri- Unbarri- Barri- Unbarri- Barri- Unbarri- Barri-  Unbarri-
Over Not Over caded®"® caded caded®™® caded caded®™® caded caded®™™®  caded
0 3 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
125 150 215 130 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 16
250 300 270 540 110 220 201 402 24 18
300 100 295 590 120 240 221 442 27 hd
400 500 320 610 130 260 238 476 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 1000 400 800 160 320 300 600 36 72
1000 1200 425 8560 165 330 318 636 39 78
1200 1400 450 900 170 340 336 672 41 82
1400 1600 170 940 175 350 351 702 43 86
1600 1800 490 980 180 360 366 732 44 88
1800 2000 505 1010 185 370 378 756 45 90
2000 2500 545 1090 190 380 108 816 49 98
2500 3000 580 1160 195 390 432 864 52 104
3000 4000 635 1270 210 420 174 948 58 116
4000 5000 683 1370 2925 450 513 1026 61 122
5000 6000 730 1460 235 470 546 1092 65 130
6000 7000 770 1540 245 4190 573 1146 68 136
7000 8000 800 1600 250 500 600 1200 72 144
3000 9000 835 1670 255 510 624 1248 75 150
9000 10,000 865 1730 260 520 645 1290 78 56
10,000 12,000 875H 1750 270 540 687 1374 82 164
12,000 14,000 885 1770 275 550 723 1446 87 174
14,000 16,000 900 1800 280 560 756 1512 90 180
16,000 18,000 940 1880 285 570 786 1572 94 188
18,000 20,000 975 1950 290 580 813 1626 98 196
20,000 25,000 10565 2000 3156 630 876 1752 105 210
25,000 30,000 1130 2000 340 680 933 1866 112 224
30,000 35,000 1205 2000 360 720 981 1962 119 238
35,000 40,000 1275 2000 380 760 1026 2000 124 248
40,000 45,000 1340 2000 100 800 1068 2000 129 258
45,000 50,000 1400 2000 420 840 1104 2000 135 270
50,000 55,000 1460 2000 140 880 1140 2000 140 280
55,000 60,000 1515 2000 455 910 1173 2000 145 290
60,000 65,000 1565 2000 170 940 1206 2000 150 300
65,000 70,000 1610 2000 185 970 1236 2000 155 310
70,000 75,000 1635 2000 500 1000 1263 2000 160 320
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Table 2-6.4 (continued)

Distances (ft)

Passenger Railways —
Public Highways with

Quantity of Exzplosive Public Highways Traffic Volume of More Separation of
Materials'*** Inhabited Buildings9 Class A to D' than 3000 Vehicles/Dayw‘" Magazines12
Pounds Pounds Barri- Unbarri- Barri- Unbarri- Barri- Unbarri- Barri-  Unbarri-
Over Not Over caded®”® caded caded®”® caded caded®™® caded caded®®  caded
75,000 80,000 1695 2000 510 1020 1293 2000 165 330
80,000 85,000 1730 2000 520 1040 1317 2000 170 340
85,000 90,000 1760 2000 530 1060 1344 2000 175 350
90,000 95.000 1790 2000 340 1080 1368 2000 180 360
95,000 100,000 1815 2000 545 1090 1392 2000 185 370
100,000 110,000 [835 2000 550 1100 1437 2000 195 390
110,000 120,000 1855 2000 555 1110 1479 2000 205 410
120,000 130,000 1875 2000 560 1120 1521 2000 215 430
130,000 140,000 1890 2000 565 1130 1557 2000 225 450
140,000 150,000 1900 2000 370 1140 1593 2000 235 470
150,000 160,000 1935 2000 580 1160 1629 2000 245 490
160,000 170,000 1965 2000 590 1180 1662 2000 255 510
170,000 180,000 1990 2000 600 1200 1695 2000 265 530
180,000 190,000 2010 2010 605 1210 1725 2000 275 550
190,000 200,000 2030 2030 610 1220 1755 2000 285 570
200,000 210,000 2055 2055 620 1240 1782 2000 295 590
210,000 230,000 2100 2100 635 1270 1836 2000 315 630
230,000 250,000 2155 2155 650 1300 1890 2000 335 670
250,000 275,000 2215 2215 670 1340 1950 2000 360 720
275,000 300,000 2275 2275 690 1380 2000 2000 385 770

Numbers in SLlpCl'S(‘l‘lpl refer to CX[)];[I]'&(OI‘Y notes.
Explanatory Notes Essential to the Application of the American Table of Distances for Storage of Explosives

"Explosive materials” means explosives, blasting agents, and detonators.

“*Explosives” means any chemical compound, mixture, or device, the primary or common purpose ot which is to function by explosion. A list of explosives

determined to be within the coverage of 18 {7 S.C, Chapter 40, "Importation, Manutacture, Distribution and Storage of Explosive Materials,” is issued at least

annually by the Director of the Bureau of Alcohol, Tobacco, and Firearms of the Department of the Treasury. For quantity and distance purposes. detonating

cord of 50 grains per foot should be calculated as equivalent to 8 1b (3.7 kg) of high explosives per 1000 ft (305 m). Heavier or lighter core loads should be

rated proportionately.

“Blasting agents” means any material or mixture consisting of tuel and oxidizer, intended for blasting, not otherwise defined as an explosive, provided that

the finished product, as mixed for use or shipment, cannot be detonated by means of a No. 8 test blasting cap where unconfined.

"Detonator” means any device contaning any nitiating or primary explosive that 1s used tor imtiating detonation. A detonator shall not be permitted to con-

tain more than 10 g of total explosives by weight, excluding gnition or delay charges. The term includes, but is not limited to, electric blasting caps of instan-

taneous and delay types, blasting caps for use with safety fuses, detonating cord delay connectors, and nonclectric instantaneous and (Iclay bl;lsting caps that

use detonating cord, shock tube, or any other rcpluccmcn[ for clectric leg wires. All types of detonators in strengths through No. 8 cap should be rated at

172 1b (0.7 kg) of explosives per 1000 caps. For strengths higher than No. 8 cap, consult the manufacturer.

“*Magazine” means any building. structure, or contamer, other than an explosives manufacturing building, approved for the storage of explosive materials.

“Natural barnicade™ means natural features of the ground, such as hills. or umber of sufficient density that the surrounding exposures that require protection

cannot be seen from the magaszine when the trees are bare of leaves.

™ Artificial barricade™ means an artificial mound or revetted wall of carth of & minimum thickness ot 3 ft (0.9 m).

“Barricaded” means the efective sereening ot a building contaming explosive materials from the magazine or other butlding. railwav, or highway by a natu-

ral or an artificial barrier. A straight line from the top of any sidewall of the building containing explosive materials to the eave line of any magazine or other

building or te a point 12 ft (3.7 m) above the center of a railway or highway shall pass through such barrier.

"Inhabited building” means a building vegularly occupied in whole or part as a habitation for human bheings, or any church, schoolhouse, railroad station,

store, or other structure where people are accustomed to assemble, except anv building or structure occupied m connection with the manufacture, transpor-

tation, storage, or use of explosive materials,

"™Railway" means any stream, electric, or other railroad or ralway that carries passengers tor hire.

”“Highwzly" means any public street, public alley, or public road.

. . . . . e . .
Where two or more storage magazines are located on the same property, each magasine must comply with the minimum distances specified from inhabited

buildings, railways, and highways, and, in addition, they should be separated from cach other by not less than the distances shown for “separation of maga-

sines,” except that the quantity of explosive materials contained in detonator magasines shall govern with regard to the spacing of the detonator magazines

from magazines containing other explosive materials. It any two or more magazines are separated trom each other by less than the specified “separation of

magazines’ distances, then those two or more magazines, as a group, must be considered as one magazine, and the total quantity of explosive materials stored

in such group must be treated as if stored in a single magazine located on the site of any magazine of the group. and must comply with the minimum distances

specified from other magazines, inhabited buildings, railways, and highways.

UStorage in excess af 300,000 1b (136,200 kg) of explosive materials in one magazine 1s generally not required for commercial enterprises.

""This table apphes only to the manufacture and permanent storage of commercial explosive materials. It is not applicable to transportation of explosives or

any handling or temporary storage necessary or incident thereto. It is not intended to apply to bombs, projectiles, or other heavily encased explosives.

"Where a manufacturing building on an explosive materials plant site is designed to contain explosive materials, such building shall be located trom inhabited

buildings, public highways, and passenger railways in accordance with the American Table of Distances based on the maximum quantity of explosive materi-

als permitted to be in the building at one time.
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Table 2-6.5 Minimum Separation Distances of Consumer
Fireworks Storage Buildings from Inhabited Buildings,
Magazines, Passenger Railways, Public Highways, and

Other Storage Buildings

Distance from
Passenger Rail-

ways, Public Distance from

Highways, and Inhabited
Net Weight of Fireworks'  Other Storage Buildings® and
Over Not Over Buildings® Magazine’

(Ib) (ft) (fy)
0 — 100 25 50
100 — 200 30 60
200 — 400 35 70
100 — 600 40 80
600 — 800 45 90
800 — 1000 50) 100
oo — 2000 58 115
2000 — 3000 62 124
3006 — 4000 65 130
4000 — 5000 68 135
5000 — 6000 70 139
6000 — K000 73 140
8000 — 10,000 75 150
10,000 — 15,000 80 159
15,000 — 20,000 83 165
20,000 — 30,000 87 174
30,000 — 40,000 90 180
40.000  — 50,000 93 185
50,000  — 60,000 95 189
60.000  — 80,000 98 195
80,000 — 100,000 100 200
100,000 — 150,000 105 209
150,000  — 200,000 10K 215
200,000 — 250,000 110 220

For STunits:  11b = 0.45 kg; 1 ft = 0.3 m.

"*Net weight equals the weight of all pyrotechnic and explosive compositions
and tuse only. For consumer fireworks, approximately 25 percent of the gross
weight of the fireworks equals the net weight of composition and fuse.

“This table shall apply only to the storage of consumer fireworks at a fireworks
manufacturing plant. It shall not apph to the storage of packaged consumer
fireworks at vetail, wholesale, or distribuung facilities.

2.8 Means of Egress.

2-8.1 Means of egress in all buildings shall comply with
applicable requirements of NFPA 101%, Life Safety Code®.

2-8.2 Means of egress in process buildings also shall com-
ply with the following requirements:

(a) From every point in every undivided floor area of
more than 100 ft (9 m"), there shall be at least two
remotely located means of egress.

(b) Where process buildings are divided into rooms,
there shall be at least two means of escape from each room
of more than 100 ft* (9 m").

Exception:  Todet rooms shall be requared to have only one means
of egress, provided they are located away from or shivlded from
process areas.

(c) Means of egress shall be located so that every
point within the room or undivided floor area is within

25 ft (7.6 m) of a means of egress. The means of egress shall
not be obstructed.

(d) Exit doors shall open outward and shall be capable
of being pressure-actuated from the inside.

2-9 Heat, Light, and Electrical Equipment.

2-9.1 Stoves, exposed flames, and portable electric heaters
shall be prohibited in any building where fireworks, fireworks
components, or flammable liquids are or can be present.

Exception:
buildings.

This requirement shall not apply to nonprocess

2-9.2 Heating shall be provided by steam, hot water, or
indirect hot air radiators, or any other means acceptable to
the authority having jurisdiction.

Exception:
buildings.

This requirement shall not apply to nonprocess

2-9.3 Unit heaters located in buildings that contain
exposed explosive or pyrotechnic composition shall be
equipped with motors and electrical devices for use in
hazardous locations in accordance with Article 502 of
NFPA 70, National Electrical Code™®.

2-9.4 All wiring, switches, and electrical fixtures in pro-
cess buildings shall meet the requirements for hazardous
locations in accordance with Article 502 of NFPA 70,
National Electrical Code.

2-94.1

Exception:  Listed portable Lighting equipment shall be permitted
to be used during repair operations, provided the area has been
cleared of all pyrotechnic or explosive material and all dust or res-
idue has been removed.

Portable lighting equipment shall not be used.

2-9.4.2 All presses and other such mechanical devices
used in the vicinity of exposed explosive or pyrotechnic
composition shall be electrically bonded and grounded.

2-9.5 All artificial lighting shall be electrically powered.

2-10 Maximum Number of Occupants and Maximum
Quantity Limitations.

2-10.1* The number of occupants in each process build-
ing and in each magazine shall not exceed the number
necessary for proper conduct of production operations.

2-10.2 The maximum number of occupants and maxi-
mum weight of pyrotechnic and explosive composition
permitted in each process building and in each magazine
shall be posted in a conspicuous location in each process
building or magazine.

2-10.3 No more than 500 Ib (227 kg) of pyrotechnic or
explosive composition shall be permitted at one time in any
process building or area. All compositions not in current
use shall be kept in covered, nonferrous containers.
Exception:  Composition that has been loaded or pressed into
| tubes or other containers as consumer fireworks.
NOTE: The maximum quantity of salute powder that is
permitted n any process building or arca is 10 1b (4.5 kg).

2-10.4 The requirements of the Burcau of Alcohol,
Tobacco and Firearms pertaining to the removal of dry
explosive powders and mixtures, partially assembled,
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display fireworks, and finished display fireworks from pro-
cess buildings to magazines at the conclusion of each day's
operation shall be met.

Exception:  Where a variance from this requirement has been
issued tn writing to a manufacturer by the Bureaw of Alcohol,
Tobacco and Firearms.

NOTE: Where sufficient separation distances exist, the
Regional Director of the Bureau of Alcohol, Tobacco and
Firearms can grant a variance from this requirement upon
written qullCS[.
2-10.5 Fireworks laboratories shall not contain more than
10 Ib (4.5 kg) of pyrotechnic composition and no more
than 0.5 Ib (0.23 kg) of salute powder, provided that all
fireworks and pyrotechnic composition are stored properly
when not in use.

2-11 Fire and Explosion Prevention.

2-11.1  All buildings shall be kept clean and orderly, and
| dust or rubbish shall be kept to a minimum.

2-11.1.1  Spills of explosive or pyrotechnic composition
shall be cleaned up and removed immediately from the
building. The spilled material shall be destroved by immer-
sion in water or by burning in a manner acceptable to the
authority having jurisdiction.

2-11.1.2  Rags, combustible scrap, and paper shall be kept
separate from waste explosive or pyrotechnic materials.
| They shall be kept in approved, marked containers until
removed from the building. Disposal containers shall be
removed from buildings on a daily basis and removed from
the plant at regular intervals. Waste explosive or pyrotech-
nic materials shall be destroyed as described in 2-11.1.1.

2-11.2 Smoking materials shall not be carried into or in
the vicinity of process buildings. Personnel shall deposit all

| smoking materials at a designated location in a nonprocess
building immediately upon entering the plant.

2-11.2.1* Smoking shall be permitted only in otfice build-
ings or in buildings used exclusively as lunchrooms or rest
rooms and in which the presence of explosive or pyrotech-
nic materials is prohibited.

2-11.2.2  Authorized smoking locations shall be so marked,

| shall contain designated receptacles for disposal of smoking
materials, and shall be provided with at least one approved
portable fire extinguisher for use on Class A fires.

2-11.2.3 Personnel whose clothing is contaminated with
explosive or pyrotechnic composition to a degree that endan-
gers personnel safety shall not be permitted in smoking areas.

2-11.3 No employee or other person shall be permitted
to enter the plant while in possession of or under the influ-
ence of alcohol, drugs, or narcotics.

2-11.4 Personnel working at or supervising mixing,
pressing, and loading operations shall be provided with
and shall wear cotton or other similarly eftective clothing.
Other protective clothing, eye protection, and respiratory
protection shall be worn as needed.

2-11.4.1 Washing and change facilities shall be provided
for personnel.

2-11.4.2  Work clothing shall be washed frequently to pre-
vent accumulation of explosive or pyrotechnic composition
and shall not be worn outside the plant.
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2-11.5  Each plant shall designate an employee as safety
officer who shall be responsible for general safety, fire pre-
vention and protection, and employee safety training.

2-11.6 The safety officer shall provide formal instruction
regarding proper methods and procedures, safety require-
ments, and procedures for handling explosive and pyro-
technic compositions and devices to all employees upon
commencing employment and at least annually thereafter.

2-11.7* Oxidizers shall be stored to avoid contact with incom-
patible materials such as ordinary combustibles, flammable or
combustible liquids, greases, and those materials that could
react with the oxidizer or promote or initiate its decomposition.
These shall not include approved packaging materials, pallets,
or other dunnage. This storage shall comply with NFPA 43A,
Code for the Storage of Liquid and Solid Oxudizers.

2-12 Fire Protection and Emergency Plans.

2-12.1 Portable fire extinguishers shall be provided in all
buildings in accordance with the requirements of NFPA 10,
Standard for Portable Fire Extinguishers.

Exception:  Extinguishers shall not be located in buildings in
which explosive or pyrotechnic mixtures are exposed.

2-12.2 Each plant shall have a formal emergency plan.
Such a plan shall include employee instruction and train-
ing and shall be applicable to all anticipated emergencies.
An emergency warning signal shall be established.

2-12.3 The emergency plan shall include instruction in
the use of portable fire extinguishers and the identification
of those fires on which they can be used safely.

2-12.4 Employees shall be instructed to abandon fire-

| fighting efforts if the fire involves or appears likely to
spread to explosive or pyrotechnic composition or devices.
In such cases, emplovees shall evacuate the building imme-
diately and alert other plant personnel.

2-12.5 A master electrical disconnect shall be provided at
the point where the electrical service enters the plant. This
master disconnect shall be arranged to disconnect all electri-
cal power to the plant.

Exception:  Ewmergency civeuits, such as the electrical supply to fire
purmps or emergency lighting, shall have their oun master disconnects.

2-13 Testing of Fireworks., Testing of fireworks and fire-
works components shall be performed only in an area specifi-
cally designated for that purpose. The test site shall be located
at a safe distance from all plant buildings or structures.

Chapter 3 Storage of Display Fireworks, Salute
Powder, Pyrotechnic and Explosive Compositions,
and Black Powder

3-1 Basic Requirements.

3-1.1 Display fireworks, salute powder, pyrotechnic and
explosive compositions, and black powder shall be stored
in magazines meeting the requirements of this chapter.
They shall be so stored at all times.

Exception:  During the process of manufacture, packaging, or
transportation.
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| 3-1.1.1 Bulk salutes and bulk salute powder shall be
stored only in Type | or Type 2 magazines.

3-1.1.2 Display fireworks, other than bulk salutes and
bulk salute powder, that are not bullet-sensitive and black
powder shall be stored only in Type 1, 2, or 4 magazines.

| 3-1.2 Magazines containing display fireworks shall be sep-
arated from inhabited buildings, passenger railways, and
public highways by the distances specified in Table 2-6.3 or
Table 2-6.4.

| 3-1.3 Magazines containing display fireworks shall be sep-
arated from other magazines and from plant buildings by
barricades or screen barricades and by the distances speci-
fied in Table 2-6.2.

3-1.4 Magazines containing black powder shall be sepa-
rated from inhabited buildings, passenger railways, public
highways, and other magazines by the distances specified
in Table 2-6.3.

3-2 Magazine Construction — General.

3-2.1 Magazines shall be constructed to comply with this
chapter or in a manner equivalent to the requirements of
this chapter.

3-2.2 The ground around magazines shall be graded so
that water drains away from the magazine.

3-2.3 Magazines requiring heat shall be heated by either
hot water radiant heating within the magazine building or
by indirect warm air heating.

3-2.3.1 Indirect warm air shall be heated by either hot
water or low-pressure [15 psig (103 kPa) or less] steam coils
located outside the magazine building.

3-2.3.2 Magazine heating systems shall meet the following
requirements:

(a) Radiant heating coils within the building shall be
installed so that explosive materials or their containers can-
not contact the coils and so that air is free to circulate
between the coils and the explosives. The surface temper-
ature of the coils shall not exceed 165°F (74°C).

(b) Heating ducts shall be installed so that the hot air
discharge from the ducts is not directed against explosive
materials or their containers.

(c) The heating system shall be controlled so that the
ambient temperature of the magazine does not exceed
130°F (54°C).

(d) Any electric fan or pump used in the heating system
shall be located outside the magazine, separate from the
magazine walls, and shall be grounded.

(e) Any electric motor and any controls for electric
heating devices used to heat water or produce steam shall
have overload devices and disconnects that comply with
NFPA 70, National Electrical Code. All electrical switchgear
shall be located at least 25 ft (7.6 m) from the magazine.

(©) Any fuel-fired heating source for the hot water or steam
shall be separated from the magazine by a distance of not less
than 25 ft (7.6 m). The area between the heating unit and the
magazine shall be cleared of all combustible materials.

(g) Explosive materials stored in magazines shall be
arranged so that uniform circulation of air is ensured.

3-2.4 Where lighting is necessary within the magazine, elec-
tric safety flashlights or electric safety lanterns shall be used.

Exception:  As provided for in 3-2.5.

3-2.5 Where electric lighting is used within a magazine, the
installation shall meet the requirements for hazardous loca-
tions in accordance with NFPA 70, National Electrical Code.

(a) Junction boxes containing fuses or circuit breakers and
electrical disconnects shall be located at least 25 ft (7.6 m)
from the magazine.

(b) Disconnects, fuses, and circuit breakers shall be
protected by a voltage surge arrester capable of handling
2500 amperes for 0.1 seconds.

(c) All wiring from switches, both inside and outside the
magazine, shall be installed in rigid conduit. Wiring lead-
ing into the magazine shall be installed underground.

(d) Conduit and light fixtures inside the magazine shall be
protected from physical damage by guards or by location.

(e) Light fixtures shall be enclosed to prevent sparks or
hot metal from falling on the floor or onto material stored
in the magazine.

(f) Junction boxes located within the magazine shall
have no openings and shall be equipped with close-fitting
covers.

(2) Lights inside magazines shall not be left on when the
magazines are unattended.

3-2.6 There shall be no exposed ferrous metal on the
interior of the magazine where it might contact material
stored within.

3-2.7 Where ventilation is required in the magazine, suf-
ficient ventilation shall be provided to protect the stored
materials for the specific area in which the plant is located.

3-2.8 Stored materials shall be placed so that they do not
interfere with ventilation and to prevent contact with
masonry walls, any steel, or any other ferrous metal by
means of a nonsparking lattice or equivalent lining.

3-3 Magazine Construction — Requirements for Specific
Types.

3-3.1 Type 1 Magazine. A Type ] magazine shall be a per-
manent structure. such as a building or igloo, that is bullet-
resistant, fire-resistant, thefi-resistant, weather-resistant, and
ventilated. A Type I magazine shall comply with provisions
(a) through (h).

(a) Walls and doors shall be bullet-resistant and shall be
constructed in accordance with any of the specifications in
Appendix B.

| (b) The roof shall be constructed of any type of structur-
ally sound material that is or has been made fire-resistant
on the exterior.

(c)* Where the natural terrain around a Type 1 maga-
zine makes it possible for a bullet to be shot through the
roof and ceiling at such an angle that the bullet can strike
the explosive materials within, then either the roof or the
ceiling shall be of bullet-resistant construction.

(d) The foundation shall be enclosed completely. A
wood foundation enclosure shall be covered on the exte-
rior with not less than 26-gauge metal.

| Exception:  Openings provided for cross ventilation.
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(e) The floor shall be constructed of wood or other
equivalent material. Floors constructed of materials that
can cause sparks shall be covered with a nonsparking sur-
face, or the packages of explosive material shall be packed
on pallets of nonsparking material.

() Type 1 magazines shall be ventilated to prevent
dampness or heating of explosives. Ventilation openings
shall be screened to prevent entrance of sparks. Ventilators
in sidewalls shall be offset or shielded. Magazines having
foundation and roof ventilators, with the air circulating
between sidewalls and floor and between sidewalls and ceil-
ing, shall have a wood lattice lining or equivalent means to
prevent packages from being stacked against sidewalls and
blocking air circulation. A 2-in. (5-cm) air space shall be
provided between sidewalls and the floor.

(g) Each door of the magazine shall be equipped with
one of the following locking systems:

1. Two mortise locks:
Two padlocks in separate hasps and staples;
A mortise lock and a padlock;

B

A mortise lock that needs two keys to be opened;

5. A three-point lock or an equivalent lock that
secures the door to the frame at more than one point.

| (h) Padlocks shall be steel, shall have at least five tumblers,
and shall have at least a ¥g-in. (9.5-mm), case-hardened
shackle. All padlocks shall be protected by steel hoods
installed to discourage the insertion of bolt cutters. Doors
secured by a substantial internal bolt shall not require addi-
tional locking devices. Hinges and hasps shall be fastened
securely to the magazine, and all locking hardware shall be
secured rigidly and directly to the door frame.

3-3.2 Type 2 Magazine. A Type 2 magazine shall be a
portable or mobile structure, such as a box, skid-magazine,
trailer, or semitrailer that is fire-resistant, theft-resistant,
weather-resistant, and ventilated. If used for outdoor stor-
age, Type 2 magazines shall be bullet-resistant.

3-3.2.1 Type 2 Outdoor Magazine.

(a) Walls and roof or ceiling shall be constructed accord-
ing to the provisions of 3-3.1(a), (b), and (c).

(b) Doors shall be of metal, constructed in accordance
with the provisions of 3-3.1(a) or shall have a metal exte-
rior with an inner door meeting the provisions of 3-3.1(a).

(¢) Floors constructed of ferrous metal shall be covered
with a nonsparking surface.

(d) A top-opening magazine shall have a lid that over-
laps the sides by at least 1 in. (2.5 cm) when in the closed
position.

(¢) The magazine shall be supported so that its floor
does not contact the ground directly.

(f) Magazines less than 1 yd® (0.77 m’) in size shall be
fastened securely to a fixed object to prevent theft of the
entire magazine.

(g) Hinges, hasps, locks, and locking hardware shall
comply with 3-3.1(g).

| Exception:  Padlocks on vehicular magazines do not have to be
protected by steel hoods.

(h) Wherever a vehicular magazine is left unattended,
its wheels shall be removed, or its kingpins shall be locked,
or it shall be otherwise effectively immobilized.
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3-3.2.2 Type 2 Indoor Magazines.

(a) The magazine shall have substantial wheels or
casters to facilitate removal from the building in case of
emergency.

(b) The cover of the magazine shall have sub-
stantial strap hinges and a means for locking. The maga-
zine shall be kept locked with a five-tumbler padlock or its
equivalent.

Exception: A magazine shall be permitted to be unlocked during
the placement or removal of explosive materials.

(¢) The magazine shall be painted red, and the top shall
bear the words “EXPLOSIVES — KEEP FIRE AWAY” in
white letters at least 3 in. (7.6 cm) high.

(d) Magazines constructed of wood shall have sides, bot-
toms, and covers or doors of 2-in. (5-cm) hardwood, well-
braced at the corners. The magazines shall be covered with
sheet metal of not less than 26 gauge. Nails exposed to the
interior of the magazines shall be countersunk.

(e) Magazines constructed of metal shall be of 12-gauge
sheet metal and shall be lined with a nonsparking material.
The edges of metal covers shall overlap the sides by at least
lin. (2.5 cm).

| 3-3.3 Type 3 Magazine. A Type 3 magazine (day box)
shall be a portable structure that is fire-resistant, theft-
resistant, and weather-resistant.

(a) The magazine shall be equipped with a five-tumbler
padlock.

(b) Magazines constructed of wood shall have sides, bot-
toms, and covers or doors of 4-in. (10-cm) hardwood, well-
braced at the corners. They shall be covered with sheet
metal of not less than 26 gauge. Nails exposed to the inte-
rior of the magazine shall be countersunk.

(c) Magazines constructed of metal shall meet the
requirements of 3-3.2.2(e).

3-3.4 Type 4 Magazine. A Type 4 magazine shall be a
permanent, portable, or mobile structure such as a build-
ing, igloo, box, semitrailer or other mobile container that
is fire-resistant, theft-resistant, and weather-resistant.

3-3.4.1 Type 4 Outdoor Magazine.

(a) The magazine shall be constructed of masonry, wood
covered with sheet metal, fabricated metal, or a combina-
tion of these materials. Doors shall be metal or wood cov-
ered with metal.

{b) Permanent magazines shall comply with 3-3.1(d), (f),
and (g).

(¢) Vehicular magazines shall comply with 3-3.2.1(g)
and shall be immobilized where unattended, as described
in 3-3.2.1(h).

3-3.4.2 Type 4 Indoor Magazine. A Type 4 indoor mag-
azine shall comply with all the provisions of 3-3.2.2.

3-4 Storage Within Magazines.

| 3-4.1 Magazines shall be supervised by a competent per-
son at all times. Such person shall be at least 21 years old
and shall be responsible for the enforcement of all safety
precautions.
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| 3-4.2* All magazines containing explosives shall be inspected
at intervals not exceeding seven days to determine whether
there has been unauthorized or attempted entry or whether
there has been unauthorized removal of the magazines.

3-4.3* Magazine doors shall be kept closed. Magazine
doors shall be kept locked at all times when the facility is
not in operation.

Exception:  During placement or removal of explosive materials
or during inspection.

3-4.4* Containers of explosive materials shall be piled in
a stable manner and laid flat with top side up.

3-4.5 Containers of explosive materials shall not be ()pencd,
unpacked, or repacked inside of or within 50 ft (15 m) of a
magarine or in close proximity to other explosives.

| Exception:  Fiberboard containers shall be permitted to be opened
inside of or within 50 ft (15 m) of a magazine. However, they
shall not be unpacked.

3-4.6 Tools used for opening containers of explosive
materials shall be nonsparking.

| Exception:  Metal shitters shall be permitted to be used for open-
ing fiberboard containers.

3-4.7 Magazines shall be used exclusively for the storage

of explosive and pyrotechnic materials. Metal tools other

than nonferrous conveyors shall not be stored in maga-

zines. Ferrous metal conveyor stands protected by a coat of
| paint shall be permitted to be stored within magazines.

3-4.8 Magazine floors shall be swept regularly and kept
clean, dry, and free of grit. paper, empty packing materi-
als, and rubbish. Brooms and other cleaning utensils shall
not have spark-producing metal parts. Sweepings from
magazine floors shall be disposed of in accordance with the
manufacturer’s instructions.

3-4.9 Where any explosive or pyrotechnic material has
deteriorated to the extent that it has become unstable or
dangerous, the person responsible shall contact the manu-
facturer for assistance immediately.

3-4.10 Before making repairs to the interior of a maga-
zine, all explosive or pyrotechnic material shall be removed
and the interior shall be cleaned.

3-4.11 Before making repairs to the exterior of a maga-
zine where there is a possibility of causing sparks or fire, all
explosive and pyrotechnic material shall be removed.

3-4.12 Explosive or pyrotechnic material removed from a
magazine undergoing repair shall be either placed in
another magazine or placed a safe distance from the mag-
azine, where such material shall be guarded and protected
properly. Upon completion of the repairs, the materials
shall be returned promptly to the magazine.

3-5 Miscellaneous Safety Precautions.

3-5.1 Smoking, matches, open flames, spark-producing
devices, and firearms shall not be permitted inside of or
within 50 ft (15 m) of a magazine.

Exception:  Firearms carried by authorized guards.

3-5.2 The area around a magazine shall be kept clear of
brush, dried vegetation, leaves, and similar combustibles
for a distance of at least 25 ft (7.6 m).

3-5.3 Combustible materials shall not be stored within
50 ft (15 m) of a magazine.

| 3-6 Requirements for Shipping Buildings for Display
Fireworks.

| 3-6.1 Shipping buildings shall be separated from process
buildings in accordance with the distances specified in

Table 2-6.2.

| 3-6.2 Shipping buildings shall be separated from inhab-
ited buildings, passenger railroads, public highways, and
magazines in accordance with the distances specified in
Table 2-6.3.

3-6.3 A maximum of 10,000 Ib (4536 kg) (gross weight) of
| display fireworks shall be permitted at one time in a ship-
ping building.

3-6.4 No more than 30 Ib (13.6 kg) of salute powder (net
| weight), as finished salutes, shall be permitted at any time
in a shipping building.

3-6.5 All electrical equipment and fixtures in a shipping
building shall meet the requirements for hazardous loca-
tions in accordance with NFPA 70, National Electrical Code.

3-6.6 Display fireworks awaiting packing and shipping
shall remain in a shipping building overnight, provided
that the building is fire- and theft-resistant. The building
shall be locked securely when not in operation, and win-
dows shall be guarded with bars or similar protection.

Chapter 4 Storage of Consumer Fireworks at
P g
Manufacturing Plants

4-1 Basic Requirements.

4-1.1 Consumer fireworks at fireworks manufacturing

plants shall be stored in buildings meeting the require-

ments of this chapter. They shall be so stored at all times.
| Exception:  During manufacture, packaging, or transportation.
4-1.2 Storage buildings shall be constructed to comply
with this chapter or in a manner equivalent to the require-
ments of this chapter.

| 4-1.3 Storage buildings containing consumer fireworks
shall be separated from inhabited buildings, passenger rail-
ways, and public highways by the distances specified in
Table 2-6.5. They shall be separated from other storage
buildings, magazines, and fireworks manufacturing build-
ings by the distances specified in Table 2-6.2.

4-2 Construction of Storage Buildings.

| 4-2.1 Storage buildings for consumer fireworks shall be a
building, igloo, box, trailer, semitrailer, or other mobile facil-
ity. They shall be constructed to resist fire from an external
source and to be weather-resistant and thefi-resistant.

4-2.2 All openings shall be equipped with a means for
locking.

| 4-2.3 All doors shall open cutward, and all exits shall be
marked clearly. Aisles and exit doors shall be kept free of
obstructions.
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4-2.4 All electrical fixtures shall be dust-ignitionproof. All
electrical wiring shall comply with Articles 500 and 502 of
NFPA 70, National Electrical Code.

4-2.4.1 Electrical receptacles or unguarded light fixtures
shall not be permitted within 25 ft (7.6 m) of any fire-
works or pyrotechnic composition. Light fixtures within
25 ft (7.6 m) of any fireworks shall have guards.

4-2.4.2 An electrical disconnect shall be located outside
cach storage building and shall be arranged to deenergize
all electrical power to the building.

4-3 Operations in Storage Buildings.

4-3.1 Storage buildings shall be under the direct supervi-
sion of a competent person while in operation. Such per-
son shall be at least 21 years old, and shall be responsible
for enforcing all safety precautions.

4-3.2  Doors shall be kept locked when the building is not
in operation.

| 4-3.3 Consumer fireworks shall be stored in their original
packages, in unopened cases and cartons. All containers
shall be stacked neatly and in a stable manner.

Exception:  Unpackaged fireworks returned to the storage build-
| ing by vetailers shall be permitted to be stored temporarily in bins
until repackaged.

4-3.4 'Tools used for opening containers shall be nonsparking.

| Exception:  Metal slitters shall be permitted to be used for open-
ing fiberboard containers.

4-3.5 Storage buildings shall be kept clean, dry, and free
of grit, paper, empty used packages, and rubbish. Brooms
and other cleaning utensils shall not have spark-producing
metal parts. Sweepings from magazine floors shall be dis-
posed of properly.

4-3.6 Before making repairs to the interior of a storage
building, all fireworks shall be removed and the interior
shall be cleaned.

4-3.7 Before making repairs to the exterior of a storage
building where there is a possibility of causing sparks or
fire, all fireworks shall be removed.

4-3.8 The removal of fireworks from a storage building
undergoing repair shall be in accordance with 3-4.12.
4-3.9 Smoking, matches. open flames, spark-producing
devices, and firearms shall not be permitted inside of a
storage building or within 25 ft (7.6 m) of stored fireworks.

Exception:  Firearms carried by authorized guards.

4-3.10 The area around storage buildings shall be kept
clear of brush, dried vegetation, leaves, and similar com-
bustibles for a distance of at least 25 ft (7.6 m).

Chapter 5 Transportation of Fireworks

5-1 Basic Requirements.

5-1.1 Transportation of fireworks shall meet all applica-
ble requirements of the U.S. Department of Transporta-
tion, Title 49, Code of Federal Regulations, Parts 170 to end.

5-1.2 Transportation of fireworks shall meet the re-
quirements of this chapter to the extent that they shall not
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conflict with the requirements of the U.S. Department of
Transportation.

5-2 Vehicle Inspection. A motor vehicle used to trans-
port fireworks shall be inspected to determine that it is in
proper condition as follows:

(a) Fire extinguishers shall be fully charged and in
working order.

(b) All electrical wiring shall be protected and fastened
securely to prevent short circuits and intermittent open
circuits.

(c) The chassis, motor, oil pan, and body underside shall
be reasonably clean and free of excess oil and grease.

(d) The fuel tank and fuel lines shall be secure and shall
have no leaks.

(e) Brakes, lights, horn, windshield wipers, and steering
apparatus shall function properly.

(f) Tires shall be checked for proper inflation and defects.

(g) The vehicle shall be in proper condition in all other
respects and shall meet the requirements for handling
explosives and fireworks.

5-3 Driver Qualifications.

5-3.1 Vchicles shall be driven by and shall be in the charge
of a properly licensed driver or a qualified representative of
the carrier operating the vehicle who has been evaluated,
tested, and found to be a competent driver in compliance
with federal, state, and local motor vehicle laws.

5-3.2 The driver or representative shall be at least 21
years old.

5-4 Vehicle Attendance, Routing, and Parking.

5-4.1 A motor vehicle transporting any quantity of black
| powder or display fireworks shall be attended at all times
by the driver or the representative of the operator of the
vehicle. This attendant shall be informed of the class of
material carried and its inherent dangerous properties.
The attendant shall be instructed in the procedures to be
followed in order to protect the public from danger.

5-4.1.1 The driver or representative shall be thoroughly
famihar with the vehicle and shall be trained, provided
with the necessary means, and, where required, authorized
to move the vehicle.

5-4.1.2 The driver or representative shall be familiar with
the provisions of this chapter, local and state traffic regula-
tions, and state and federal regulations governing the
transportation of fireworks.

5-4.1.3 For the purpose of this section, a motor vehicle shall

be considered “attended” where the driver or other atten-

dant is physically on or in the vehicle or where the vehicle is

within the field of vision and can be reached quickly and

without interference. “Attended” also means that the driver

or other attendant is awake, alert, and not engaged in activi-
| ties that can divert attention from the vehicle.

Exception No. 1:  Necessary communication with public officers or
representatives of the carvier, shipper, or consignee or necessary absence
[from the vehicle to obtain food or to provide for physical comfort.

Exception No. 2:  In an area where unattended parking is per-
mitted, such as an area meeting the requirements of NFPA 498,
Standard for Explosives Motor Vehicle Terminals.
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| 5-4.2  Vehicles transporting display fireworks shall avoid
congested areas and heavy traffic. Where routes through
congested areas have been designated by local authorities,
such routes shall be followed.

| 5-4.3 A vehicle transporting display fireworks shall not be
parked before reaching its destination, even though
attended, on any public street adjacent to or near any
bridge, tunnel, dwelling, building, or place where people
work, congregate, or assemble.

Exception:  This requirement shall not apply in cases of emer-
gency or where the driver or attendant leaves the vehicle to obtain
food or to provide for physical comfort.

5-5 Ignition Sources. Spark-producing metal or metal

tools, oil, matches, firearms, electric storage batteries, flam-

mable materials, acids, oxidizing materials, or corrosive

materials shall not be carried in the body of a vehicle trans-
| porting display fireworks.

5-6 Delivery of Fireworks. Delivery of fireworks shall be
made only to authorized persons.

Chapter 6 Referenced Publications

6-1 The following documents or portions thereof are ref-
erenced within this code and shall be considered part of
the requirements of this document. The edition indicated
for each reference is the current edition as of the date of
the NFPA issuance of this document.

6-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 10, Standard for Portable Fire Extinguishers. 1994
edition.

NFPA 43A, Code for the Storage of Liquid and Solid Oxidiz-
ers, 1990 edition.

NFPA 45, Standard on Fire Protection for Laboratories Using
Chemicals, 1991 edition.

NFPA 70, National Electrical Code, 1993 edition.

NFPA 101, Life Safety Code, 1994 edition.

NFPA 498, Standard for Explosives Motor Vehicle Terminals,
1992 edition.

NFPA 1125, Code for the Manufacture of Model Rocket
Motors, 1988 edition.

NFPA 1126, Standard for the Use of Pyrotechnics before a
Proximate Audience, 1992 edition.

6-1.2 Other Publications.

6-1.2.1 U.S. Government Publications. Superintendent
of Documents, U.S. Government Printing Othce, Washing-
ton, DC 20402,

Title XI, “Regulation of Explosives, of the Crime Con-
trol Act of 19707 (Title 18, United States Code, Chapter 40,
Importation, Manufacture, Distribution, and Storage of
Explosive Materials), 1970.

Tide 16, Code of Federal Regulations, Parts 1500 and 1507,
U.S. Consumer Product Safety Commission.

Title 18, United States Code, Chapter 40, Importation, Manu-
facture, Distribution, and Storage of Explosive Materials, 1970.

Title 29, Code of Federal Regulations, Part 1910.1200, “Haz-
ard Communication,” U.S. Department of Transportation.

6-1.2.2 Additional Publications.

American Table of Distances for Storage of Explosives:
May 1991; Institute of Makers of Explosives, 1575 Eye
Street, NW, Washington, DC 20005.

American Croil Engineering Practice (Abbott, Vol. 1, Table 46,
Sec. 3-7.4, 1956 Edition, John Wiley and Sons).

Appendix A Explanatory Material

This Appendix is not « part of the requirements of this NFPA document
but is included for informational purposes only.

A-1-4 Explosive. U.S. Department of Transportation
Revisions of Explosive Materials Transport Regulations.

On December 21, 1990, the U.S. Department of Trans-
portation (U.S. DOT) issued a final rule that revised the
Hazardous Materials Regulations contained in Title 49,
Code of Federal Regulations, Parts 171 to 180.

These regulations cover the classification, packaging, and
shipping of explosives (including blasting agents), oxidizers
(ammonium nitrate), flammable liquids, and flammable sol-
ids. The complete final regulations can be found in the Fed-
eral Register, Volume 55, No. 246 of December 21, 1990,
pages 5, 2401 through 5, 2729.

Essentially, the U.S. DOT has revised the U.S. hazardous
materials regulations so that they conform with interna-
tional regulations, which are based on the United Nations
Recommendations on the Transport of Dangerous Goods.
The revised regulations are designed to standardize testing
and classification procedures, nomenclature, packaging,
labeling, placarding, and handling and to eliminate incon-
sistencies that currently exist between the U.S. (domestic)
and UN (international) standards.

The most important change affecting the user of explo-
sive materials is likely to be the elimination of the Class A,
Class B, and Class C explosives and blasting agents. Under
the UN recommendations, all explosive materials are to be
placed into Class 1 explosives. Class 1 is divided into six
divisions, the divisions being characteristic of the proper-
ties and hazards of the particular explosive. The break-
down of Class 1 explosives into its six divisions is as follows:

Class 1 Explosives:

Division 1.1:  Explosives that have a mass explosion
hazard;

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: Explosive devices that present a minor
explosion hazard. No device should contain more than
25 g (0.9 oz) of a detonating material;

Division 1.5: Very insensitive explosives that have a
mass explosion hazard but are so insensitive that there is
little probability of initiation or of transition from burning
to detonation under normal conditions of transport;

Division 1.6: Extremely insensitive articles that do not
have a mass explosion hazard, and articles that demon-
strate a negligible probability of accidental initiation or
propagation (no applicable hazard class).

The classification code for an explosive consists of the
division number followed by the compatibility group letter.
Compatibility group letters are used to specifv the controls
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for the transportation, and storage related thereto, of explo-
sives and to prevent an increase in hazard that might result if
certain types of explosives are stored or transported together.

Compatibility groups and classification codes for the var-
ious types of explosives are set forth in Tables A-1-4(a) and
(b). Table A-1-4(a) sets forth compatibility groups and clas-
sification codes for substances and articles described in the
first column of the table. Table A-1-4(b) specifies the num-
ber of classification codes that are possible within each
explosive division. Altogether, there are 35 possible classi-
fication codes for explosives.

For comparative purposes, the classification of explosive
materials under the UN recommendations and the current
U.S. DOT system is provided as follows:

UN Classification Current DOT System

Division 1.1:  Class A explosives (dynamite, cast boost-
ers, cap sensitive emulsions, water gels and slurries,
Class A detonators);

Table A-1-4(a)

Division 1.2:  Class A or Class B explosives (Division 1.2
generally is some sort of ammunition or materials that
have a projection hazard);

Division 1.3: Class B explosives (generally propellants
or explosives that have a fire hazard but not a mass deto-
nation hazard);

Division 1.4: Class C explosives (Class C detonators,
safety fuse, and other Class C explosives);

Division 1.5: Blasting agents (AN/FO, noncap-sensitive
emulsions, water gels, slurries, packaged blasting agents);

Division 1.6: No applicable class (presently there are
no commercial explosives in Division 1.6).

In the UN system, oxidizers and organic peroxides form
Class 5. Ammonium nitrate, an oxidizer, 1s classified as 5.1
(Class 5, Division 1). Flammable and combustible liquids
(fuel oils) are Class 3, and flammable solids are Class 4.

To determine the proper classification of an explosive
(class and division) criteria and test procedures have been

Classification Codes

Compeatibility Classification
Description of Substances or Article to be Classified Group Code
Primary explosive substance A L1A
Article containing a primary explosive substance and not containing two B 1.1B
or more effective protective features 1.2B
1.4B
Propellant explosive substance or other deflagrating explosive substance C 1.1C
or article containing such explosive substance 1.2C
1.3C
1.4C
Secondary detonating explosive substance or black powder or article con- D 1.1D
taining a secondary detonating explosive substance, in each case without 1.2D
means of initiation and without a propelling charge; or article contain- 1.4D
ing a primary explosive substance and containing two or more effective 1.5D
protective features
Article containing a secondary detonating explosive substance, without E 1.1E
means of initiation, with a propelling charge (other than one containing 1.2E
flammable liquid or hypergolic liquid) 1.4E
Article containing a secondary detonating explosive substance, with its F L.1F
means of initiation, with a propelling charge (other than one containing 1.2F
flammable liquid or hypergolic liquid) or without a propelling charge 1.3F
1.4F
Pyrotechnic substance or article containing a pyrotechnic substance, or G 1.1G
article containing both an explosive substance and an illuminating, 1.2G
incendiary, tear-producing, or smoke-producing substance (other than a 1.3G
water-activated article or one containing white phosphorus, phosphide 1.4G
or flammable liquid or gell or hypergolic liquid)
Article containing both an explosive substance and white phosphorus H 1.2H
1.3H
1.1]
1.2
Article containing both an explosive substance and flammable liquid or gel J 1.3]
Article containing both an explosive substance and a toxic chemical agent K 1.2K
1.3K
1.IL
1.2L
Explosive substance or article containing an explosive substance and pre- L 1.3L
senting a special risk (e.g., due to water activation or presence of hyper-
golic liquids, phosphides, or pyrophoric substances) needing isolation of
each type
Articles containing only extremely insensitive detonating substances N 1.6N
Substance or article so packed or designed that any hazardous effects aris- S 4S
ing from accidental functioning are limited to the extent that they do
not significantly hinder or prohibit fire fighting or other emergency
response eftorts in the immediate vicinity of the package
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Table A-1-4(b)

Scheme of Classification of Explosives, Combination of Hazard Division with Compatability Group by Column

Compatibility Group

Hazard Division A B C D E F G H ] K L N S A-S
1.1 L1A . 1.1G 1.1D .1 1.IF 1.1G 1.1] 1.1L 9
1.2 1.2B 1.2C 12D | 1.2E | 1.2F 1.2G | 1.2H 1.2) 1.2K | L.2L 10
1.3 1.3C 1.3F 1.3G | 1.3H 1.3] 3k 1.3L 7
14 1.4B 1.4C 14D | 14E | 14F 1.4G 1.48 7
1.5 1.5D 1
1.6 1.6N 1

set up in the UN recommendations. Through this criteria
and test it initially can be determined if the material is an
explosive and subsequently to what hazard division it
belongs.

In addition to the class and division number, every
explosive under the UN recommendations has a proper
shipping name and a four-digit identification number.
When this regulation becomes effective, shipping cases are
required to show the proper shipping name and the iden-
tification number.

The UN Recommendation on the Shipment of Danger-
ous Goods became effective October 1, 1991, and voluntary
compliance was authorized after January 1, 1991. The
DOT has provided a transition period, and present pack-
aging for explosives can be used until October 1, 1996,
although packagings currently authorized under DOT reg-
ulations can not be manufactured after October 1, 1994.

A-1-4 Approved. The National Fire Protection Associa-
tion does not approve, inspect, or certify any installations,
procedures, equipment, or materials; nor does it approve
or evaluate testing laboratories. In determining the accept-
ability of installations, procedures, equipment, or materi-
als, the authority having jurisdiction may base acceptance
on compliance with NFPA or other appropriate standards.
In the absence of such standards, said authority may
require evidence of proper installation, procedure, or use.
The authority having jurisdiction may also refer to the list-
ings or labeling practices of an organization concerned
with product evaluations that is in a position to determine
compliance with appropriate standards for the current
production of listed items.

A-1-4 Authority Having Jurisdiction. The phrase
“authority having jurisdiction” is used in NFPA documents
in a broad manner, since jurisdictions and approval agen-
cies vary, as do their responsibilities. Where public safety is
primary, the authority having jurisdiction may be a fed-
eral, state, local, or other regional department or individ-
ual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department;
building official; electrical inspector; or others having stat-
utory authority. For insurance purposes, an insurance
inspection department, rating bureau, or other insurance
company representative may be the authority having juris-
diction. In many circumstances, the property owner or his
or her designated agent assumes the role of the authority
having jurisdiction; at government installations, the com-
manding officer or departmental official may be the
authority having jurisdiction.

A-1-4 Consumer Fireworks. Consumer fireworks contain
limited quantities of pyrotechnic composition per unit and do

not pose a mass explosion hazard where stored. Therefore,
they are not required to be stored in a magazine.

A-1-4 Fireworks, Exception No. 1: The regulations
| referred to limit the explosive content of each toy cap to
not more than an average of 0.25 grains (16.2 mg). Also,
each package containing such caps has to be labeled to
indicate the maximum explosive content per cap.

A-1-4 Listed. The means for identifying listed equip-
ment may vary for each organization concerned with prod-
uct evaluation, some of which do not recognize equipment
as listed unless it is also labeled. The authority having juris-
diction should utilize the system employed by the listing
organization to identify a listed product.

A-2-6.5 Table, Note 1: For example, a warehouse con-
taining 1000 cases of packaged consumer (1.4G) fireworks
with a gross weight of 36 1b (16.4 kg) per case would there-
fore possess a total gross weight of 36,000 1b (16 330 kg).
The net weight of pyrotechnic composition in these fire-
works, for separation distance purposes, would be 0.25 x
36,000 Ib = 9,000 Ib (4082 kg). The separation distances
listed in Table 2-6.5 for 8000 1b to 10,000 1b (3630 kg to
4540 kg) of pyrotechnic composition would be required for
this building.

A-2-7.1 In general, the wall having the largest area
should be chosen to provide explosion relief. The entire
area of the wall should be utilized. The term “weakwall” is
used to describe the relative strength of the explosion-
relieving wall as compared to the rest of the building.

A-2-7.5 For information on the use of conductive surfaces
to minimize the hazard of static electricity, see NFPA 99,
Standard for Health Care Fucilities, 12-4.1, Anesthetizing
Locations.

A-2-10.1 This requirement is for purposes of minimizing
personnel exposure and is distinct from any requirement
on maximum building occupancy that might exist in local
ordinances.

A-2-11.2.1 Smoking materials include matches, lighters,
cigarettes, cigars, and pipes.

A-2-11.7 Care should be exercised, since some oxidizers
are mutually incompatible. NFPA 491M, Manual of Hazard-
ous Chemical Reactions, lists many oxidizers and other mate-
rials that result in hazardous interactions. Oxidizers com-
monly include nitrates, chlorates, and perchlorates.

| A-3.3.1(c) A bullet-resistant roof should be constructed
according to any of the specifications in Appendix B. A
| bullet-resistant ceiling should be constructed at the eave
line, covering the entire area of the magazine, except for
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the necessary ventilation space. Examples of bullet-
resistant ceiling construction include:

(a) Any construction meeting the specifications in
Appendix B,

(b) A sand tray having a sand depth of at least 4 in. (10 cm).
A-3-4.2 Corresponding grades and brands of explosive
materials should be stored together so that brand and
grade markings are readily visible. All stock should be
stored to be easily counted and checked.

A-3-4.3 Where explosive materials are removed from the
magazine for use, the oldest stock should be used first.

A-3-4.4 Open containers of explosive materials should be
closed securely before being returned to a magazine. No con-
tainer without a closed lid should be stored in a magazine.

Appendix B Magazine Construction

This Appendix is not « part of the requirements of thes NFPA docwment
but 15 included for mformational purposes only.

Magazines constructed in accordance with the following
minimum specifications are approved as bullet-resistant
(as defined in Chapter 1 of this code). All steel and wood
dimensions are actual thickness; concrete block and brick
dimensions are nominal.

B-1 Steel Exterior.
(a) Five-eighths-in. (16-mm) steel with an interior lining
of nonsparking material.
(b) One-half-in. (13-mm) steel with an interior lining of
plywood at least ¥x in. (9.5 mm) thick.
(¢) Three-eighths-in. (9.5-mm) steel lined with one of
the following:
1. 2in. (5 cm) of hardwood;
2. 3 in. (7.6 cm) of softwood;
3. 2Vyin. (5.7 cm) of plywood.
(d) One-fourth-in. (6.4-mm) steel lined with one of the
following:

1. 3in. (7.6 cm) of hardwood;

2. 51in. (12.7 cm) of softwood;
3. 5y in. (13.3 em) of plywood:
4. 1Yo in. (3.8 cm) of plywood with an intermediate

layer of 2 in. (5 cm) of hardwood.
(e} Three-sixteenths-in. (4.8-mm) steel lined with one of
the following:
1. 4. (10.2 ¢cm) of hardwood:
2. 7 in. (17.8 cm) of softwood;
3. 6¥4in. (17.1 cm) of plywood;

4. ¥Yyin. (19 mm) of plywood with an intermediate
layer of 3 in. (7.6 cm) of hardwood.

(f) One-eighth-in. (3.2-mm) steel lined with one of the
following: '

1. 5in. (12.7 cm) of hardwood;

2. 9in. (23 cm) of softwood;
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3. ¥4 in. (19 mm) of plywood with an intermediate
laver of 4 in. (10.2 ¢m) of hardwood.

1. Two layers of ¥p-in. (19-mm) plywood with an
intermediate layer of 3% in. (9.2 ¢m) of well-tamped dry
sand or sand/cement mixture.

B-2 Fire-Resistant Exterior. The exterior of any type of
fire-resistant material that is structurally sound with:

(@) An interior lining of Ye-in. (13-mm) plywood placed
securely against an intermediate 4-in. (10.2-cm) thick layer
of solid concrete block, solid brick, or solid concrete.

(b) An interior lining of ¥;-in. (19-mm) plvwood, a first
intermediate layer of ¥-in. (19-mm) plvwood, a second
intermediate layer of 3% in. (9.2 ¢m) of well-tamped dry
sand or sand/cement mixture, a third intermediate layer of
Ys-in. (19-mm) plywood, and a fourth intermediate layer
of 2-in. (53-cm) hardwood or 14-gauge steel.

(¢) An intermediate 6-in. (15.2-cm) space filled with
well-tamped dry sand or sand/cement mixture.

B-3 Masonry Exterior.

(a) Standard 8-in. (20.3-cm) concrete block with voids
filled with well-tamped dry sand or sand/cement mixture.

(b) Standard 8-in. (20.3-cm) solid brick.

(¢) 8-in. (20.3-cm) solid concrete.

(d) Two layers of 4-in. (10.2-cm) concrete block.

Appendix C Extract from American Pyrotechnics
Association Standard 87-1, Standard for Construction
and Approval for Transportation of Fireworks

This Appendix s not a part of the requirements of this NFPA document
but ss included for mformational purposes only.

C-1 Introduction.

+C-1.1 This appendix provides manufacturers, import-
ers, and distributors of fireworks and novelties information
to assist them in manufacturing, testing, shipping, and
labeling the products of the fireworks industry in accor-
dance with applicable federal laws and current good man-
ufacturing practices.

NOTE: Paragraphs of this appendix that apply to the
approval by the U.S. Department of Transportation (DOT)
for transportation of fireworks arc indicated by a dagger (1)
preceding the paragraph number.

C-1.2 The information in this appendix should enable
manufacturers, importers, and distributors of fireworks
and novelties to provide their customers with products that
can be transported and used safely and without unreason-
able risk.

tC-1.3 Fireworks and novelties are not acceptable for
transportation within the jurisdiction of the United States
unless they are classed, packaged, labeled, and marked and
are in proper condition for shipment in accordance with
the DOT regulations in Title 49, Code of Federal Regulations.
See Section C-5 of this appendix for further discussion.

C-1.4 Consumer fireworks (fireworks classed as 1.4G and
1.48) (formerly “Fireworks, Common™) and novelties are not
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acceptable for sale to the public unless they are manufac-
tured, labeled, and sold in conformance with the regula-
tions of the U.S. Consumer Product Safety Commission
(CPSC) published in Title 16, Code of Federal Regulations.
See Section C-3 of this appendix for further discussion.

NOTE: Consumer fireworks are normally classed as 1.4G
but can be classed by DOT as 1.48 on the basis of specific
test results.

C-1.5 United States laws and regulations prescribe man-
datory requirements that a person must follow in order to
market certain products. In these instances, failure to com-
ply can be regarded by courts as negligence per se in prod-
uct liability litigation.

tC-1.6 This appendix applies to fireworks devices and
novelties for entertainment purposes.

C-2 Definitions.

tC-2.1 Approval. For purposes of this appendix,
approval means the assignment of proper hazard class, EX
number, and proper shipping name by the DOT so that
fireworks and novelties can be transported under condi-
tions specified in Title 49, Code of Federal Regulations. See
Section C-5 of this appendix for details.

1C-2.2 Black Match. A fuse made from thread impreg-
nated with black powder and used for igniting pyrotechnic
devices. Black Match is classed as “1.3G” and described as
“Fuse, Instantaneous, non-detonating UN0101,” or “Quick-

match UNO101.”

+tC-2.3 Blowout. The unintended release of a pressure
effect from other than the intended orifice of a fireworks
device. Examples include expulsion of the bottom plug of
a roman candle, expulsion of the clay choke of a fountain,
or the rupturing of the wall of a mine or shell.

tC-2.4 Burnout. The unintended escape of flame
through the wall of a pyrotechnic chamber during func-
tioning of a fireworks device.

tC-2.5 Chemical Composition. All pyrotechnic and
explosive composition contained in a fireworks device.
Inert materials such as clay used for plugs. or organic mat-
ter such as rice hulls used for density control, are not con-
sidered to be chemical composition.

tC-2.5.1 Explosive Composition. Any chemical com-
pound or mixture, the primary purpose of which is to
function by explosion, producing an audible effect in a fire-
works device.

1C-2.5.2 Pyrotechnic Composition. A chemical mixture
that on burning and without explosion produces visible or
brilliant displays or bright lights, or whistles or motion.

tC-2.6 Fireworks. Any device, other than a novelty,
intended to produce visible or audible effects, or both, by
combustion, deflagration, or detonation. Fireworks are fur-
ther described as “‘Fireworks UN0336" or “Fireworks
UNO0337" (formerly Common Fireworks and now referred to
in this document as Consumer Fireworks), “Forbidden Fire-
works”, or “Fireworks UN0335” (formerly Special Fireworks
and now referred to in this document as Display Fireworks).

NOTE: Propelling and expelling charges consisting of a
mixture of sulfur, charcoal, and saltpeter are not consid-
ered as designed to produce audible effects.

1C-2.6.1 Consumer Fireworks (formerly “Common Fire-
works”). Any fireworks device for use by the public that
complies with the construction, performance, composition,
and labeling requirements promulgated by the U.S. Con-
sumer Product Safety Commission (CPSC) in Title 16, Code
of Federal Regulations, in addition to any limits and other
requirements of this document. See Section C-3 of this
appendix for details.

1C-2.6.2 Display Fireworks (formerly ‘“Special Fire-
works”). Fireworks devices primarily intended for com-
mercial displays that are designed to produce visible or
audible effects, or both, by combustion, deflagration, or
detonation, including, but not limited to, salutes containing
more than 130 mg (2 grains) of explosive composition; aerial
shells containing more than 40 g (1.4 oz) of chemical compo-
sition exclusive of lift charge; and other exhibition display
items that exceed the limits contained in this document for
Consumer Fireworks. Certain devices intended for signaling,
illuminating, and incendiary purposes and formerly classed
as “Special Fireworks™ no longer fall into this fireworks cate-
gory. See Section C-4 of this appendix for details.

1C-2.6.3 Theatrical Pyrotechnics. Pyrotechnic devices
for professional use in the entertainment industry similar
to “Consumer Fireworks” in chemical composition and
construction but not intended for consumer use. Such articles
meeting the weight limits for consumer fireworks but not
labeled as such and containing only chemicals shown in Table
C-4-3.1 can be approved under the provisions of this docu-
ment and classified as “Article. Pyrotechnic, 1. 4G, UN0431.”

NOTE: Theatrical pyrotechnics devices can be classed as
“Article, Pyrotechnic, 1.4S, UN0432" by DOT on the basis
of specific test results.

1C-2.7 Labeling. A display of written, printed, or
graphic matter upon a fireworks device(s) or upon the
immediate container of any such device(s), or both.
Included are diamond shaped labels required by DOT to
be displayed on outside packaging for transportation pur-
poses. The term also includes any identification, cautions,
and other information required by this document or by
any Federal Government agency.

1C-2.8 Marking. The application of the proper shipping
name, identification number (UN number), instructions,
cautions, weight, or specification mark or combination
thereof to a package of hazardous material. Marking also
includes any required specification mark on the inside or
outside of a shipping container.

1C-2.9 Novelty. A device containing small amounts of
pyrotechnic or explosive composition, or both, but not
described as consumer fireworks. Such devices produce lim-
ited visible or audible effects. These items shall be classed as
“1.4G,” unless classed as “1.45” or deregulated as a hazard-
ous material by DOT on the basis of specific test results.

tC-2.10 Placard. A warning symbol of a square-on-point
configuration mounted on each side and each end of a truck,
rail car, or freight container that informs the public and
emergency personnel of the hazardous nature of the cargo,
as specified in Title 49, Code of Federal Regulations, Part 172.

1C-2.11 Quick Match (Instantaneous Fuse). Black match
that i1s encased in a loose-fitting paper sheath to make it burn
extremely rapidly. Quick match is used for aerial shells and
for simultaneous ignition of a number of pyrotechnic devices,
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such as lances in a ground display piece. Quick match is
classed as “1.3G" and described as “Fuse, instantaneous,
non-detonating” or “"Quickmatch,” and assigned identifica-
tion number “UNO101."

1C-2.12 Safety Fuse. A fuse consisting of a thread-
wrapped black powder train that has been coated with a
water-resistant material. Such fuse is typically Y50 in.
(2.4 mm) in outside diameter and frequently green in
color. Safety Fuse is described as “Fuse, Safety UN0105”
and classed as "1.48.”

C-3 Requirements for Consumer Fireworks, Novelties,
and Theatrical Pyrotechnics.

NOTE 1: Devices in this category, formerly classed as
Class C Explosive, Common Fireworks, are now classed as
Fireworks 1.4G under the U.N. System, and referred to in
this document as “Consumer Fireworks.”

NOTE 2: Devices intended for non-consumer use in the
entertainment industry that meet the chemical composition
requirements of this appendix can be classed as *1.4G" and
described as “Article. Pyrotechnic UNO431" under the pro-
visions of this document but are not required to comply
with the fuse, construction, and labeling requirements of
this appendix.

+C-3.1 Types of Consumer Fireworks. The following
fireworks devices are subject to the requirements of Section
C-3 of this appendix.

C-3.1.1 Ground and Hand-held Sparkling and Smoke
Devices.

C-3.1.1.1 Cylindrical Fountain. Cylindrical tube con-
taining not more than 75 g (2.6 oz) of pyrotechnic compo-
sition. Upon ignition, a shower of colored sparks, and
sometimes a whistling effect or smoke, is produced. This
device can be provided with a spike for insertion into the
ground (Spike Fountain). a wood or plastic base for placing
on the ground (Base Fountain), or a wood or cardboard
handle to be hand-held (Handle Fountain). Where more
than one tube is mounted on a common base, total pyro-
technic composition cannot exceed 200 g (7.1 oz).

1C-3.1.1.2 Cone Fountain. Cardboard or heavy paper cone
containing not more than 50 g (1.8 0z) of pyrotechnic compo-
sition. The effect is the same as that of a cylindrical fountain.
Where more than one cone is mounted on a common base,
total pyrotechnic composition cannot exceed 200 g (7.1 oz).

1C-3.1.1.3 Illuminating Torch. Cylindrical tube contain-
ing not more than 100 g (3.5 0z) of pyrotechnic composi-
tion that produces a colored flame upon ignition. Can be
spike, base, or hand-held. Where more than one tube is
mounted on a common base, total pyrotechnic composition
cannot exceed 200 g (7.1 oz).

tC-3.1.1.4 Wheel. Pyrotechnic device intended to be
attached to a post or tree by means of a nail or string. Can
have one or more drivers, each of which can contain not
more than 60 g (2.1 0z2) of pyrotechnic composition. No
wheel can contain more than 200 g (7.1 oz) total pyrotechnic
composition. Upon ignition, the wheel revolves, producing a
shower of color and sparks and, sometimes, a whistling effect.

7C-3.1.1.5 Ground Spinner. Small device containing not
more than 20 g (0.7 0z) of pyrotechnic composition, venting
out an orifice usually on the side of the tube. Similar in
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operation to a wheel but intended to be placed flat on the
ground and ignited. A shower of sparks and color is pro-
duced by the rapidly spinning device.

FC-3.1.1.6 Flitter Sparkler. Narrow paper tube attached
to a stick or wire and filled with not more than 5 g (0.2 oz)
of pyrotechnic composition that produces color and sparks
upon ignition. The paper at one end of the tube is ignited
to make the device function.

1C-3.1.1.7 Toy Smoke Device. Small plastic or paper
item containing not more than 100 g (3.5 oz) pyrotechnic
composition that, upon ignition, produces white or colored
smoke as the primary effect. (These devices, where comply-
ing with the provisions of this appendix, are classed as
“1.4G” unless classed as “1.48” or not regulated as an
explosive by DOT on the basis of specific test results.

C-3.1.2 Aerial Devices.

1C-3.1.2.1 Sky Rockets and Bottle Rockets. Cylindrical
tube containing not more than 20 g (0.7 oz) of chemical
composition with a wooden stick attached for guidance and
stability. Rockets rise into the air upon ignition. A burst of
color or sound, or both, can be produced at or near the
height of flight.

7C-3.1.2.2 Missile-type Rocket. A device similar to a sky
rocket in size, composition, and effect that uses fins rather
than a stick for guidance and stability. Missiles shall not con-
tain more than 20 g (0.7 oz) of total chemical composition.

TC-3.1.2.3 Helicopter, Aerial Spinner. A tube containing
not more than 20 g (0.7 oz) of chemical composition, with
a propeller or blade attached. Upon ignition, the rapidly
spinning device rises into the air. A visible or audible effect
can be produced at or near the height of flight.

1C-3.1.2.4 Roman Candle. Heavy paper or cardboard
tube containing not more than 20 g (0.7 oz) of chemical
composition. Upon ignition, “stars” (pellets of pressed
pyrotechnic composition that burn with bright color) are
individually expelled.

7C-3.1.2.5 Mine, Shell. Heavy cardboard or paper tube
usually attached to a wooden or plastic base and containing
not more than 40 g (1.4 oz) of chemical composition plus not
more than 20 g (0.7 oz) of “lift” charge [the part that actually
lifts the aerial effect(s) into the air] per tube. Upon ignition,
“stars” (see (-3.1.2.4), components producing reports con-
taining up to 130 mg (2 grains) of explosive composition per
report (see C-3.1.3.1), or other devices are propelled into the
air. A mine can contain more than one tube, provided the
tubes fire in sequence upon ignition of one external fuse.
Total chemical composition including lift charges of any mul-
tiple tube device cannot exceed 200 g (7.1 oz).

C-3.1.3 Audible Ground Devices.

+C-3.1.3.1 Firecracker. Small, paper-wrapped or card-
board tube containing not more than 50 mg (0.8 grains) of
explosive composition, except that those used in aerial
devices can contain up to 130 mg (2 grains) of explosive
composition per report. Upon ignition, noise and a flash of
light are produced.

NOTE: Firecrackers are not subject to the requirements
of fuse in C-3.5.1 and chemicals in C-3.6.1 of this appendix.
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C-3.1.3.2 Chaser. Paper or cardboard tube venting out
the fuse end of the tube containing not more than 20 g
(0.7 0z) of chemical composition. The device travels along the
ground upon ignition. A whistling effect or other noise is
often produced. Explosive composition can be included to
produce a report but cannot exceed 50 mg (0.8 grains).

TC-3.2 Types of Novelties. The following devices are
classed as Fireworks 1.4G and described as Fireworks
UNO336 unless they are classed as 1.4S or not regulated as
hazardous materials based on specific test results. These
devices that are not regulated are not considered to be
consumer fireworks.

1C-3.2.1 Party Popper. Small plastic or paper item con-
taining not more than 16 mg (0.25 grains) of explosive
composition that is friction sensitive. A string protruding
from the device is usually pulled to ignite it. This item
expels nonflammable paper streamers or other nonflam-
mable novelties, or both, and produces a small report.

+C-3.2.2 Snapper. Small, paper-wrapped item containing
not more than 1 mg (0.02 grains) of explosive composition
coated on small bits of sand, and packaged with sawdust in
individual containers of not more than 50 units. When
dropped, the device explodes, producing a small report.

tC-3.2.3 Snake, Glow Worm. Pressed pellet of not more
than 2 g (0.07 oz) of pyrotechnic composition and pack-
aged in retail packages of not more than 25 units that pro-
duces as the primary effect a snake-like ash upon burning.
The ash expands in length as the pellet burns. (These
devices are not regulated for transportation purposes.)

1C-3.2.4 Sparkler. Wire or stick coated with pyrotechnic
composition, that cannot exceed 100 g (3.5 oz) per item, that
produces a shower of sparks upon ignition. These items can-
not contain magnesium, except that magnalium (magnesium-
aluminum alloy) is permitted. Items containing any chlorate
or perchlorate salts cannot exceed 5 g (0.2 0z) of composition
per item. (These items are not regulated as explosives for
transportation purposes. However, some meet the criteria for
flammable solids.)

1C-3.2.5 Toy Caps. Toy plastic or paper caps for toy pis-
tols in sheets, strips, rolls, or individual caps, containing
not more than an average of 0.25 grains (16 mg) of explo-
sive composition per cap. Toy caps are described as “Fire-
works UN0336” and classed as "“1.4G.” Toy caps are to be
packed in inside packages constructed of cardboard not
less than 0.013 in. (0.33 mm) in thickness, metal not less
than 0.008 in. (0.2 mm) in thickness, noncombustible plas-
tic not less than 0.015 in. (0.38 mm) in thickness, or a com-
posite blister package consisting of cardboard not less than
0.013 in. (0.33 mm) in thickness, and noncombustible plas-
tic not less than 0.005 in. (0.13 mm) in thickness, which are
to provide a complete enclosure. The minimum dimen-
sions of each side or end of such package are to be not less
than Vg in. (3.2 mm) in height. The number of caps in
these inside packages are to be limited so that no more
than 10 grains (650 mg) of explosive composition are to be
packed into 1 in.* (16.4 cm®) of space. In addition, no more
than 17.5 grains (1138 mg) of the explosive composition of
toy caps are to be packed in any inside container. These
inner containers are to be packed in outside containers
meeting the requirements specified in C-5.3.1 of this
appendix.

1C-3.2.6 Other Novelties. Devices intended to produce
unique visual or audible effects and containing 50 mg
(0.8 grains) or less of explosive composition and limited
amounts of other pyrotechnic composition. Examples include
cigarette loads, trick matches, explosive auto alarms, and other
trick noise makers.

TC-3.3 Other Devices. Any device producing unique
pyrotechnic or explosive effects or combinations of effects
not enumerated in Section C-3 of this appendix.

1C-3.4 Combination Items. Fireworks devices intended
to produce more than one of the effects described in Sec-
tion C-3 of this appendix, and that contain not more than
200 g (7.1 oz) of total chemical composition.

C-3.5 Specific Requirements.
C-3.5.1 Fuse.

C-3.5.1.1 Only safety fuse or other fuse that has been pro-
tected to resist side ignition can be used in devices subject
to the requirements of this appendix.

NOTE: See APA 87-1, Appendix B, for method of measur-
Ing resistance to side ignition. Devices, such as ground spin-
ners, that require a restricted orifice for proper functioning
and that contain less than 6 g (0.2 0z) of pyrotechnic com-
position are not subject to the requirements of C-3.5.1.1.

C-3.5.1.2 The fuse needs to be of sufficient length to burn
at least 3 seconds but not more than 6 seconds before igni-
tion of the device, except that fuse for roman candles or
similar devices requiring a longer fuse for safe functioning
can burn up to 12 seconds before ignition of the device.

C-3.5.1.3 The fuse needs to be securely attached, so that it
will support either the weight of the device plus 8 oz (227 g)
of dead weight or double the weight of the device, whichever
is less, without separation from the fireworks device.

C-3.5.2 Construction.

C-3.5.2.1 Bases. Each fireworks device that requires a
base needs to utilize a base of wood or plastic (preferably
nonbrittle, medium-impact polystyrene). The minimum
horizontal dimension or the diameter of the base needs to
be equal to at least one-third the height of the device
(excluding any protruding fuse), unless the device remains
upright when subjected to a tilt of 12 degrees from the
horizontal. Bases are to remain firmly attached to the item
during transportation, handling, and normal operation.

NOTE: See APA 87-1, Appendix B, for method of measuring.

C-3.5.2.2 Sticks. The stick on a rocket (including skyrock-
ets and bottle rockets), and on other fireworks devices that
utilize a stick, are to be firmly attached to the body of the
device by means of glue, staples, or wire, and are to be secure
enough to remain firmly attached during transportation,
handling, and normal operation. Sticks are to be rigid and of
such length so as to assure stable flight. The maximum cur-
vature of such stick(s) cannot exceed 1 in. (25 mm).

NOTE: See APA 87-1, Appendix B, for method of testing
rigidity.

C-3.5.2.3 Handles. Each fireworks device that is intended
to be hand-held and is so marked is to incorporate a handle
at least 4 in. (101 mm) in length. Handles are to remain

1995 Edition



1124-24

MANUFACTURE, TRANSPORTATION, AND STORAGE OF FIREWORKS

firmly attached during transportation, handling, and nor-
mal operation of the device, or are to consist of an integral
section of the device extending at least 4 in. (101 mm)
below the pyrotechnic chamber, except that sparklers
10 in. (253 mm) or less in length shall have handles at least
3 in. (76 mm) in length.

C-3.5.2.4 Spikes. Spikes that constitute an integral part of

a fireworks device are to protrude at least 2 in. (51 mm) from
the base of the device and are to have a blunt tip not less than
Yg in. (3.2 mm) in diameter or Vg in. (3.2 mm) square.

+C-3.5.2.5 Pyrotechnic Chamber. The pyrotechnic
chamber in a fireworks device that functions other than by
exploding needs to be of sufficient thickness and rigidity to
allow normal functioning of the device without burnout or
blowout. The chamber also needs to be constructed and
sealed to prevent leakage of the pyrotechnic composition
during transportation, handling, and normal operation.

C-3.5.2.6 Wings. Wings on helicopter-type rockets and
similar devices need to be securely attached to the body by
means of gluing, wiring, or other appropriate means so
that they will remain firmly attached during transporta-
tion, handling, and normal operation.

C-3.5.2.7 Wheel Devices. Each wheel device needs to be
constructed so that the driver(s), motor(s), and axle(s),
where needed (i.e., on wheel devices intended to operate
in a fixed location), remain securely attached to the device
during transportation, handling, and normal operation.

C-3.5.2.8 Aerial Devices. Each device intended to produce
a visible or audible effect high in the air needs to be designed
to produce the effect at or near the apogee of its flight.

C-3.5.2.9 Smoke Devices. Each smoke device needs to be
constructed so that it will neither burst nor produce exces-

sive flame (excluding fuse and small but brief bursts of

flame accompanying normal smoke production). Smoke
devices cannot contain plastic in direct contact with the
pyrotechnic composition, nor can smoke devices resemble,
in color and configuration, banned fireworks devices, such
as M80 salutes, cherry bombs, or silver salutes.

C-3.6 Prohibited Chemicals and Components.

1C-3.6.1 Prohibited Chemicals. Consumer fireworks
devices offered or intended for sale to the public cannot con-
tain a chemical enumerated in Table C-3.6.1, except for trace
amounts as impurities, and except as specified therein.

NOTE: Display fireworks and theatrical pyrotechnics
(C-2.6.3) are not subject to the provisions of this appendix.

+C-3.6.2 Prohibited Components. No component of any
consumer fireworks device or novelty can, upon functioning,
project or disperse any metal, glass, or brittle plastic fragments.

1C-3.6.3 Forbidden Explosive Devices. Any explosive
device intended for sale to the public that produces an
audible effect (other than a whistle) by a charge of more than
130 mg (2 grains) of explosive composition per report.
Devices obtained for bona-fide pest control purposes
in accordance with regulations promulgated by CPSC in
Title 16, Code of Federal Regulations, are not forbidden.

For transportation purposes, the term forbidden explo-
sive devices also includes mixtures or devices containing a
chlorate and an ammonium salt or an acidic metal salt,
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Table C-3.6.1 Prohibited Chemicals for Consumer Fireworks

(a) Arsenic sulfide, arsenates, or arsenites
(b) Boron
(¢) Chlorates, except:
1. In colored smoke mixtures in which an equal or greater
weight of sodium bicarbonate is included.
2. In party poppers
3. In those small items (such as ground spinners) wherein
the total powder content does not exceed 4 g (0.14 oz)
of which not greater than 15 percent or 600 mg
(9.3 grains) is potassium, sodium, or barium chlorate.
4. In firecrackers
5. In toy caps
(d) Gallates or gallic acid
(e) Magnesium (magnesium/aluminum alloys, called
magnalium, are permitted).
(f) Mercury salts
(g) Phosphorus (red or white), except that red phosphorus is
permissible in caps and party poppers.
(h) Picrates or picric acid
(1) Thiocyanates
(j) Titanium, except in particle size greater than 100-mesh.
(k) Zirconium

devices that contain yellow or white phosphorus, devices
that combine an explosive and a detonator or blasting cap,
and any device that has not been approved by the DOT.

+C-3.7 Approval. All consumer fireworks (Fireworks
UN0336), novelties, and theatrical pyrotechnics offered for
transportation in the United States need to be classified
and approved for transportation purposes by the DOT, in
accordance with the following procedure.

FC-3.7.1 Fireworks and Novelties containing only mix-
tures of chemicals specified in Table C-4.3.1 but none of
the chemicals prohibited by C-3.6. For each item for which
approval is sought, manufacturers need to submit a copy of
the Approval Application (see APA 87, Appendix D) to the
DOT. DOT can issue an approval for the device as *1.4G”
based on the information contained in the form or, at its
option, can require fireworks laboratory examination by
the Bureau of Explosives, Bureau of Mines, or other fire-
works laboratory acceptable to DOT.

1C-3.7.2 Consumer fireworks devices and theatrical
pyrotechnics containing any chemical not specified in
Table C-4.3.1, but none of the chemicals prohibited by
C-3.6. For each item for which approval is sought, the
manufacturer needs to submit a sample of each device to
the Bureau of Explosives, Bureau of Mines, or other fire-
works laboratory acceptable to DOT (such as a recognized
competent authority for fireworks manufactured abroad)
for examination and thermal stability testing. The manu-
facturer needs to then submit a fireworks Approval
Application (see APA 87-1, Appendix D) together with the
appropriate fireworks laboratory reports to DOT. DOT
can then issue approval based on the information con-
tained in the application and accompanying fireworks lab-
oratory reports.

TC-3.7.3 Theatrical pyrotechnics containing only mix-
tures of chemicals specified in Table C-4.3.1. For each item
for which approval is sought, manufacturers need to sub-
mit a copy of the Approval Application (see APA 87-1,
Appendix D) to the DOT. DOT can issue an approval for the
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device as “1.4G” based on the information contained in the
form or, at its option, can require fireworks laboratory
examination by the Bureau of Explosives, Bureau of
Mines, or other fireworks laboratory acceptable to DOT.

+C-3.7.4 If classification other than as “1.4G” is sought,
the DOT approval procedure in Title 49, Code of Federal
Regulations, 173.56(b)(1) needs to be followed. This
includes obtaining a fireworks laboratory report from the
Bureau of Explosives, or other fireworks laboratory accept-
able to DOT.

tC-3.8 Marking and Labeling. Fireworks intended for
consumer sale and use need to be labeled in conformance
with the requirements of the Federal Hazardous Sub-
stances Act and regulations promulgated thereunder in
Title 16, Code of Federal Regulations, Part 1500. All outside
packaging containing fireworks must be marked and
labeled in conformance with Title 49, Code of Federal Regu-
lations, Part 172. See APA 87-1, Appendix C, and Section
C-5 of this appendix for details and examples.

C-4 Requirements for Display Fireworks Devices.

NOTE: Devices in this category. formerly classed as Class B
Explosives, Special Fireworks, are now classed as "1.3G”
under the UN svstem and referred to in this appendix as
“Display Fireworks.”

tC-4.1 Types of Display Fireworks Devices. The follow-
ing fireworks devices are subject to the requirements of
Section C-4 of this appendix.

C-4.1.1 Aerial Shell. A cylindrical or spherical cartridge
containing chemical composition exceeding 40 g (1.4 0z) in
weight or explosive composition exceeding 130 mg
(2 grains) per report, and a black powder propelling
charge (lift charge). Shells are most commonly 3 in. to 6 in.
(76 mm to 152 mm) in diameter, and are fired from metal
or heavy cardboard tubes. Upon firing, the lift charge is
consumed and the cartridge is expelled into the air. A
pyrotechnic effect is produced near the apogee of flight.

+tC-4.1.2 Salute. Paper-wrapped or cardboard tube con-
taining explosive composition in excess of 130 mg (2 grains).
Upon ignition, noise and a flash of light are produced.

C-4.1.3 Other Fireworks Devices.

tC-4.1.3.1 Where the quantity of explosive or pyrotech-
nic composition, or both, exceeds the limit for inclusion in
the “Fireworks UN0336" category, devices enumerated in
C-3.1 are classed as “1.3G” and described as "Fireworks
UNO0335" (formerly described as “Fireworks, Special™ and
classed as “Class B Explosives™). This includes multiple
tube devices containing more than 200 g (7.1 oz) of total
chemical composition.

1C-4.1.3.2 Certain devices intended for signaling, illumi-
nating, and incendiary purposes such as railway torpedoes,
airplane flares, illuminating projectiles, incendiary and
smoke projectiles, and flash cartridges, formerly classed as
“Special Fireworks,” no longer fall into the “Fireworks”
category under the DOT regulations effective on 10/1//91
and are not part of this appendix.

C-4.2 Construction of Aerial Shells.

C-4.2.1 Each shell is to be identified only in terms of the
inside diameter (and not the circumference) of the mortar
in which it can be safely used. [e.g., 3-in. (76-mm) shells are
only for use in 3-in. (76-mm) mortars].

C-4.2.2 Each shell needs to be constructed so that the dif-
ference between the inside diameter of the mortar in which
it can be safely used and the outside diameter of the shell
is no less than Y5 in. (3.2 mm) and no more than Y4 in.
(6.4 mm) for shells not exceeding 3 in. (76 mm) or Yo in.
(12.7 mm) for shells larger than 3 in. (76 mm).

C-4.2.3 Each shell needs to be marked with the type of
shell, the diameter measurement, and the name of the
manufacturer or distributor.

C-4.2.4 'The length of the internal delay fuse and the
amount of lift charge needs to be sized to ensure proper
functioning of the shell in its mortar. Quick match fuse, if
required, needs to be long enough to allow not less than
6 in. (152 mm) of fuse to protrude from the mortar after
the shell is properly inserted.

C-4.2.5 The length of exposed black match on a shell can-
not be less than 3 in. (76 mm) and the fuse is not to be
folded or doubled back under the safety cap. Also, the time
delay between ignition of the tip of the exposed black
match and ignition of the lift charge cannot be less than
3 seconds to allow the operator to retreat safely.

C-4.2.6 A safety cap needs to be installed over the
exposed end of the fuse. The safety cap needs to be of a
different color than that used for the paper of the fuse.

+tC-4.3 Approval. Prior to being oftered for transporta-
tion in the United States, all display fireworks (Fireworks
1.3G) needs to be classified and approved by DOT in
accordance with the following procedures.

7C-4.3.1 Devices containing only mixtures of chemicals
specified in Table C-4.3-1. The manufacturer needs to sub-
mit a copy of the Approval Application (see AP 87-1,
Appendix D) to DOT for any item that has not previously
been approved by DOT. DOT can issue an approval for
the device based on the information contained in the form
or, at its option, can require fireworks laboratory examina-
tion by the Bureau of Explosives, Bureau of Mines, or
other fireworks laboratory acceptable to DOT.

tC-4.3.2  Devices containing any chemical not specified in
Table C-4.3.1. For each item for which approval is sought,
the manufacturer needs to submit a sample of each pyro-
technic mixture containing any chemical not specified in
Table C-4.3.1 to the Bureau of Explosives or other fire-
works laboratory acceptable to DOT for examination. The
manufacturer shall then submit a Fireworks Approval
Application (see APA 87-1, Appendix D), together with the
appropriate fireworks laboratory reports to DOT. DOT
can then issue approval based on the information con-
tained in the application and accompanying fireworks lab-
Oratory report(s).
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tTable C-4.3.1 Standard Fireworks Chemicals

Chemical Typical Use
Aluminum Fuel
Ammonium perchlorate Oxvgen donor
Antimony Fuel

Antimony sulfide
Barium carbonate
Barium nitrate
Barium sulfate
Boric acid

Calcium carbonate
Calcium sulfate
Carbon or charcoal
Copper metal
Copper oxide

Copper salts (except copper chlorate)

Dextrine

Hexamethylenenetetramine (hexamine)

Iron and iron alloys (e.g., ferro/titanium)

Iron oxide

Magnalium (magnesium/aluminum)

Magnesium (in display fireworks and
theatrical pyrotechnics only)

Magnesium carbonate

Magnesium sulfate

Nitrocellulose-based lacquers

Phosphorus, red (only as provided in
Table C-3.6.1)

Potassium or sodium benzoate

Potassium bichromate (Potassium dichro-
mate) (not to exceed 5% of formulation)

Potassium chlorate (only as provided in
Table C-3.6.1)

Potassium hvdrogen phthalate

Potassium nitrate

Potassium perchlorate

Potasstum sulfate

Sodium bicarbonate (sodium hydrogen
carbonate)

Sodium nitrate

Sodium salicviate

Sodium salts (except sodium chlorate)

Sodium sulphate

Strontium carbonate

Strontium nitrate

Strontium salts (except strontium
chlorate)

Strontium sulfate

Sulfur

Titanium (particle size > 100 mesh if
1.4G or 1.48 Fireworks)

Fuel
Neutralizer
Oxygen donor
Oxygen donor
Neutralizer
Neutralizer
Oxygen donor
Fuel

Color agent

Oxygen donor, color

agent
Color agent
Fuel/binder
Fuel
Fuel
Oxygen donor
Fuel

Fuel
Neutralizer
Oxygen donor
Binder

Fuel
Whistle

Oxygen donor

Oxygen donor
Whistle

Oxygen donor
Oxygen donor
Oxygen donor

Neutralizer
Oxvygen donor
Whistle

Color agent
Oxygen donor
Color agent
Oxygen donor

Color agent
Oxygen donor

Fuel

Fuel

Miscellaneous Compounds:

Organic compounds [compounds

such as lactose,

shellac, red gum, chlorinated paraffin, and polyvinyl chlo-
ride, consisting of some combination of carbon with hydro-
gen, oxygen, or chlorine, or all three; nitrogen can be
present if it accounts for less than 10 percent (by weight) of
the compound.]

NOTE: Exact chemical identity of each “organic com-

pound” is to be included when submitting an Approval
Apphication (See APA 87-1, Appendix D) to DOT.
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C-5 Shipping Requirements.

TC-5.1 Transportation Regulating Authorities. Transpor-
tation of fireworks is regulated by the United States Depart-
ment of Transportation (DOT). Some states and municipali-
ties also regulate transportation of fireworks through their
jurisdiction, often by incorporation of federal regulations.

+C-5.2 Approval. Except for samples prepared in accor-
dance with DOT regulations, no fireworks device or nov-
elty can be offered for transportation or be transported
until it is classed and approved by DOT, and an approval
number (EX number) is issued (Title 49, Code of Federal
Regulations, Part 173.86). (See Sections C-3 and C-4 of this
appendix and APA 87-1, Appendix D.)

1C-5.2.1 EX numbers for fireworks contained in a ship-
ping carton need to be marked on the shipping carton or
on the shipping paper.

+C-5.2.2 Cartons containing more than 5 different fire-
works devices need to be marked with at least 5 of the EX
numbers covering items in the carton, or the EX numbers
need to appear on the shipping paper [Title 49, Code of
Federal Regulations, Parts 172.320(c) and (d)].

C-5.3 Packaging. With certain exceptions, “Fireworks
UNO0335" (formerly “Special Fireworks”), “Fireworks
UNO0336" (formerly “Common Fireworks™) and “Novelties,”
are to be securely packaged in containers complying with
DO regulations. Gross weight limitation per package is now
dictated by the weight marked on the certified packaging.
Until October 1, 1996, these materials can be packaged in
accordance with the regulations in effect on September 31,
1991 (i.e., DOT 12B boxes). These materials can be offered in
accordance with the new package requirements promulgated
under Docket No. HM-181 as of January 1, 1991. However,
except as noted below, compliance with these new package
standards is mandatory as of October 1, 1996. Fireworks
packaged prior to October 1, 1991, in packagings that com-
ply with previous DOT regulations (such as 12B boxes), can
be used until October 1, 2001, but only for shipments in
domestic commerce and only if the package has not been emp-
tied or refilled on or after October 1. 1991. [Title 49, Code of
Federal Regulations, Part 171.14(c)]. Articles with match or fric-
tion tip ignition are to be packed so that each individual tip is
protected against accidental contact or friction (Title 49, Code of
Federal Regulations, Part 173.108). Loose chemical composition
cannot be present in packages in transportation [Title 49, Code
of Federal Regulations, Part 172.102(c)(108)].

1C-5.3.1 Toy Cap Packaging. Until October 1, 1996, toy
caps can be packaged in accordance with Title 49, Code of Fed-
eral Regulations, Part 173.109, in effect on September 31, 1991
[i.e., DOT 12B fiberboard boxes, with gross weight not to
exceed 65 1b (30 kg)]. Toy caps are to be packaged in inner
containers meeting the requirements specified in €-3.2.5 of
this appendix. Tov caps shall not be packed with other
fireworks.

1C-5.4 Placards. Unless otherwise provided, each motor
vehicle, freight container, and rail car is to bear appropriate
placards on each end and each side [Title 49, Code of Federal
Regulations, Part 172.504 (a)]. Vehicles containing packages of
Consumer Fireworks or Novelties that are labeled “1.4G”
require a “1.4G" or “Explosive !.4G” placard (use of the
word “explosive” is optional). (Title 49. Code of Federal Regu-
lations. Part 172.523), except that highway and rail shipments
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of less than 1000 1b (454 kg) gross weight of such fireworks
need not bear a placard [Title 49, Code of Federal Regula-
tions, Part 172.504(c)]. Vehicles containing Display Fire-
works in any quantity require a “1.3G" or “Explosive 1.3G”

placard (the word “explosive™ is optional) (Title 49, Code of

Federal Regulations, Part 173.522). If both “1.4G” and
“1.3G" are present in a shipment, only the *1.3G” placard
is required. Until October 1, 1994, transport vehicles and
freight containers can be placarded with the old placards
(l.e., “Class B Explosive™ or “Dangerous” placard), and
these placards can be used for domestic highway transpor-
tation only until October 1, 2001.

+C-5.5 Package Marking and Labeling. Fach person
who offers fireworks for transportation needs to ensure
that the package displays the appropriate square-on-point
label [Title 49, Code of Federal Regulations, Parts 172.400(a)
and 172.411]. Consumer fireworks, toy smoke devices, and
trick noise makers are either classed as “1.4G,” “1.48, or
not regulated for transportation purposes, and Display
Fireworks are classed as “1.3G” (Title 49, Code of Federal
Regulations, Part 172.101). The label needs to be printed or
affixed to the surface of the package near the proper ship-
ping name and identification number, which are also
required to appear on the package [Title 49, Code of Federal
Regulations, Part 172.301(a)].

+C-5.6 Shipping Papers. FEach person who ofters a fire-
works device or novelty for transportation needs to
describe the item on a shipping paper. The description
needs to include the proper shipping name (Title 49, Code
of Federal Regulations, Part 172.101 Table, Col. 2), the haz-
ard class of the material, the identification number (Col. 4),
the packing group (Col. 5), and the total quantity covered
by the description [Title 49, Code of Federal Regulations, Part
172.202(a)]. Consumer Fireworks (Common Fireworks)
would be described as follows: “Fireworks, 1.4G, UN 0336,
PG I1.” Display Fireworks (Special Fireworks) would be
described as “Fireworks, 1.3G, UN 0335, PG I1.” In addi-
tion. the shipper needs to certify that the shipment is prop-
erly classified, marked, and labeled [Title 49. Code of Fed-
eral Regulations, Part 172.204(a)].

NOTE: EX numbers also are to appear on shipping
papers unless they are marked on each shipping carton.

C-6 References.

1C-6.1 ‘Title 49, Code of Federal Regulations, Parts 171 to
180, U.S. Department of Transportation, can be obtained from
the Superintendent of Documents, U.S. Government Print-
g Office, Washington, DC 20402, or as republished by
the Bureau of Explosives as “Hazardous Materials Regula-
tions of the Department of Transportation,” available from
the Association of American Railroads, 50 F Street, NW,
Washington, DC 20001,

1C-6.2 Title 16, Code of Federal Regulations, Parts 1000 to
End, Consumer Product Safety Commission, can be obtained
from the Superintendent of Documents, U.S. Government
Printing Office, Washington, DC 20402. Extracts of these
regulations pertaining to fireworks can be obtained only
from the American Pyrotechnics Association.

Appendix D Referenced Publications

D-1 The following documents or portions thereof are ref-
erenced within this code for informational purposes only
and thus are not considered part of the requirements of
this document. The edition indicated for each reference is
the current edition as of the date of the NFPA issuance of
this document.

D-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.
| NFPA 70, National Electrical Code, 1993 edition.
NFPA 99, Standard for Health Care Facilities, 1993 edition.

NFPA 491M, Manual of Hazardous Chemical Reactions,
1991 edition.
NFPA 1122, Code for Model Rocketry, 1994 edition.

NFPA 1123, Code for the Outdoor Display of Fireworks, 1990
edition.

NFPA 1125, Code for the Manufacture of Model Rocket
Motors, 1988 edition.

NFPA 1126, Standard for the Use of Pyrotechnics before a
Proximate Audience, 1992 edition.

D-1.2 Other Publications.

D-1.2.1 U.S. Government Publications. Superintendent
of Documents, U.S. Government Printing Office, Washing-
ton, DC 20402.

Title 16, Code of Federal Regulations, Parts 1000 to End.
Title 49, Code of Federal Regulations, Parts 170 to End.

Federal Register, Vol. 55, No. 246, December 21, 1990,
pp. 5.2401 — 5,2729.

United Nations Recommendations on the Transport of
Dangerous Goods.

D-1.2.2 American Pyrotechnics Association Publication.
American Pyrotechnics Association, P.O. Box 213, Chester-
town, MD, 21620,

American Pyrotechnics Association Standard 87-1, Stan-
dard for Construction and Approval for Transportation of Fire-
works, 1993,

D-1.2.3 Association of American Railroads Publication.
Association of American Railroads, Library Room 5800,
50 F Street, NW, Washington, DC 20001.

“Hazardous Materials Regulations of the Department of
Transportation.”

D-1.3 For information on fireworks classification testing,
contact the following agencies:

D-1.3.1 U.S. Bureau of Mines. U.S. Bureau of Mines,
P.O. Box 18070. Pittsburgh. PA 15236.

D-1.3.2 Bureau of Explosives Bureau of Explosives, ¢/o
Association of American Railroads, 50 F Street, NW, Wash-
ington, DC 20001,
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-B-

Barricades ... 3-1.3
Artificial (definition) ...................... 1-4, Table 2-6.4 Note 7
Definition .............. ...l 1-4, Table 2-6.4 Note 8
Natural (definition) ....................... 1-4, Table 2-6.4 Note 6
SCIEEI Lt 3-1.3

Defnition ... ... ..o e 1-4

Bases, fireworks .............. ... C-3.5.2.1

Black match (definition) .......................... C-2.2

Black powder, storage of .............................. see Magazinces

Blasting agents (definition) Table 2-6.4 Note 3

Blowout (definition) ... -2.3

Bonding, electrical equipment ..................... ... 2-9.4.2

Bottle rockets ............. C-3.1.2.1

Bulk salute powder (definition) .................................. 1-4

Bulk salutes {definition) ........................c. 1-4

Bullet-resistant construction ..................... 3-3.1(¢), A-3-3.1(¢)

Bullet-sensitive explosive materials .......................... 3-1.1.2
Definition ... ... 1-4

Burnout (definition) ... C-2.4

.C-

CRASEIS . ...\t C-3.1.3.2

Chemical composition (definition) ............................. C-2.5

Chemicals
Prohibited ................. . C-3.6.1
Standard fireworks chemicals ....................... Table C-4.3.1

Clothing ...................... o 2-11.2.3,2-11.4

Combination items ...t C-3.4

Common fireworks ..........................8 see Consumer fircworks

Components, prohibited ................................ C-3.6.2

Conductive surfaces .......................... 2-7.5, A-2-7.5

Cone fountain ........................ o-3.1.1.2

Construction
Aerial shells .o C-4.2
Bullet-resistant e 39310, AS3-3. 1)
Fireworks ... oo e C-3.5.2
Magazine ... 32210 323, A-3-3.1(0), App. B
Process building ... 2-7, A-2-7
Storage building ... 4-2

Consumer fireworks
Approval ... C-3.7
Definition ... 1-4, A-1-4, C-2.6.1
Manufacturing operations ........: see. Manufacturing operations
Marking and labeling ..................... C-3.8
Prohibited chemicals and components ...................... C-3.6
Regulation of ... C-14
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Requirements for ... C-3
Separation distances 2-6.1. 2-6.2. 2-6.5, A-2-6.5

SLOTAZE Lo Chap. 4
Transportation of ................ see Transportation of fireworks
Tvpesof ... C-3.1
Cylindrical fountain ... C-3.1.1.1
-D-
Definitions ... 1-4, A-1-4, C-2
Delivery of fireworks ... 5-6
Department of Transportation (DOT), U.S.
Approvals ... C-1.1, C-3.7, C-4.3
Definition ... C-2.1
Regulation by ............... C-1.3, C-5.1

Detonators (definition)
Display fireworks

Approval, DOT ... C-+.3
Definition 1-4, C-2.6.2
Manufacturing operations ........ see Manufacturing operations
Removal requirements ... 2-10.4
Requirements for ... C4
Separation distances for .................... 2-6.1, 2-6.2 to 2-6.4
Shipping buildings ... see Shipping buildings
Storage of ... see Magazines
Transportation of see Transportation of fireworks
Typesof oo C-4.1
Driver qualifications .................................................53
Dust
Accumulation of ... 2-74
Ignition proof lighting ....................... 4-2.4
-E-
Egress,meansof ... 2-8,4-2.3
Electric matches (definition) ............................ 1-4
Electrical equipment and systems
Magazines ... .3-2310 325
Manufacturing operations ... 229
Master disconnect ... 2-12.5, 4-2.4.2
Storage buildings ... 4-2.4
Electricity, static ............................... 2-7.5 to 2-7.6, A-2-7.5
Emergency procedures ... 2-12
Equivalency ... 1-3
Evacuation ........................ 2-12.4
EXIlS ..o 2.3, 4-2.3
Explosion prevention .................... 2-11, A-2-11.2.1, A-2-11.7
Explosion relief ................................ 2-7.1, A-2-7.1
Explosive composition
Clothing contaminated by ...................... 2-11.2.3, 2-11.4.2
Definition ... 1-4, C-2.5.1
Deteriorated ... 3-4.9
Fire spread to ... 2-12.4
Magazine storage of ... see Magavines
Maximum quantity limitations ................... 2-10.2 to 2-10.5
Removal from magazinc of ...................... 3-4.10 to 3-4.12
Safety precautions .......coooiiviiiiiiii 2-7.5.2-11.6
Separation distances ... 2-6.4 t0 2-6.7
Waste ... 2-11.1.2
Explosive devices ... >-3.6.3
Explosive materials
Definition ... Table 2-6.4 Note 1
Removal or theftof ... 2322
Removal requirements ... 2-10.4
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Explosives
Definition ... 1-4, Table 2-6.4 Note 2, A-1-4
Storage of ... Table 2-6.4; see also Magazines
-F-
Fences .....oooiiiiiii e 2-5.2
Fire extinguishers, portable ................ 2-11.2.2, 2-12.1, 2-12.3
Fire prevention ..... 2-11, 3-4.6 to 3-4.12, 4-3.4 to 4-3.10, A-2-11
Fire protection ... 2-12
Firearms .............ccooiiiiiiiiiiiieaiiiiiieie .. 355,11, 4-3.9
Firecrackers ...t e C-3.1.3.1
Fireworks
CombINAation TEIMIS ... .vieiiir ettt eee e iaaaaeannn C-3.4
CONSITUCHON ..ot e i C-3.5.2, C-4.2
Consumer ................cceeevvvvennn..... see Consumer fireworks
Definition ... i 1-4, A-1-4, C-2.6
Delivery of ... 5-6
Display ... see Display fireworks
FUSES o e C-3.5.1
Regulation of ... C-1.3 to C-1.5, C-5.1
Testing . ..o 2-13
Transportation .................... see Transportation ot fireworks
Fireworks laboratories .................... ... 2-6.8
Definition ..o 1-4
Maximum quantity limitations ....................... 2-10.5
Separation distances ... 2-6.8
Fireworks plants
Definition .. ... . 1-4
Magazines ... see Magazines
Manufacturing operations ........ see. Manufacturing operations
Storage of consumer fireworks at ... Chap. 4
Flammable liquids .................................... 2-9.1
Flash powder ..................................... . see Salute powder
Flitter sparklers ... C-3.1.1.6
Floors ........oooviviiiiiiii i 7.5, 3-4.8, 4-3.5, A-2-7.5
Fuses ... C-3.5.1
.G-
LS ...t 2-5.2
Ground devices
Audible ... o e C-3.1.3
Sparkling and smoke devices ....................... C-3.1.1
Ground spinner ... C-3.1.1.5
Grounding, electrical .............................. 2-9.4.2, 3-2.3.2(d)
_H-
Hand-held sparkling and smoke devices .................... C-3.1.1
Handles, fireworks ............................i C-3.5.2.3
Heating equipment
Magazines ... 32223
Manufacturing operations ...............cooeoiiiiiiiiii i, 2-9
Helicopters, aerial spinner .................................. C-3.1.2.3
Highways
Definition ........ ... 1-4, Table 2-6.4 Note 1l
Separation distances ................ 2-6.2 10 2-6.5, 2-6.7, A-2-6.5
Housekeeping ............................ 2-11.1, 3-4.8, 4-3.5, 4-3.10
I-
Ignition sources ... 5-b
INuminating torch ... C-3.1.1.3
Inhabited buildings
Definition .....ooocviiiiiiii 1-4, Table 2-6.4 Note 9
Separation distances ................ 2-6.2 to 2-6.5, 2-6.7, A-2-6.5
.L-
Labeled (definition) ... 1-4
Labeling
Consumer Areworks ........ooooi i C-3.8
Definition 2.7
Packages ... ... .. C-5.5

Licenses ..........c.oooiiiiiiiiiii see Permit requirements
Lighting equipment
Magazines ... 3-24 10 3-25
Manufacturing operations ...................oco. 2-9
Storage buildings ... 4-2.4.1
Listed (definition) ........................ ... 14, A-1-4
M-
Magazines
Construction ...........ccoovivieieeinien.. 3-2 to 3-3, A-3.3.1(c)
Definition ................. .. ... 1-4, Table 2-6.4 Note 5
Display fireworks, salute powder, pyrotechnic and
explosive compositions, and black powder storage in ..... 3-1
Indoor ... 3-3.2.2,3-34.2
Maximum occupant and quantity
limitations ..., 2-10.1 to 2-10.2, 2-10.4
Outdoor ... 323200, 323401
Safety procedures ... 3-4 thru 3-5, A-3-4
Separation distances ... 2-6.2 to 2-6.4, 2-6.7, Table 2-6.4 Note 12
Storage within ... 3-4, A-3-4
Manufacture (definition) .......
Manufacturing operations ......
Applicability ...
Basic requirements ....... .
Emergency procedures ..........
Fire and explosion prevention ....... 2-11, A-2-11.2.1, A-2-11.7
Fire protection ... 2-12
Heat, light, and electrical equipment .......................... 2-9
Maximum occupant and quantity limitations .... 2-10, A-2-10.1
Means of egress ... 2-8
Permit requirements ...................... 2-1, 2-2, 2-3.1
Process building construction ............... 2-7, A-2-7.1, A-2-7.5
Recordkeeping and reporting ... 2-3
Separation distances ... 2-6, A-2-6.5
Site SECUFTLY ........ .o 2-5
Testing of fireworks ... 2-13
Marking and labeling
Consumer fireworks ... C-3.8
Definition C-2.8
Packages ........ C-5.5
Match, electric (definition) ... 1-4
Matches
Black (definition) ... C-2.2
Electric (definition) ..ot 1-4
Quick (defimition) ... C-2.11
Means of egress ... 2-8,4-2.3
Mechanical buildings (definition) ................................. 1-4
Mines, shell ..... ... ... -3.1.25
Missile-type rockets >-3.1.2.2
Mixing buildings (definition) ......................... I-4
Motor vehicles
Attendance ...
Definition ...
Driver qualifications ...
Inspection
Parking ......
Routing ...
-N-
Natural barricades (definition) ....................... 1-4
Nonprocess buildings
Definition ... 1-4
Separation distances ... 2-6.1, 2-6.6
Novelties and trick noisemakers
Approval ...
Definition ..............co

Prohibited components
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MANUFACTURE, TRANSPORTATION,

AND STORAGE OF FIREWORKS

Regulation ... C-1.4

Requirements ... C-3

Transportation .................... see Transportation of fireworks

TYPes oo C-3.2
.O-

Occupants, number of ............................... 2-10, A-2-10.1

Oxidizers ..ot 2-11.7, A-2-11.7

Packaging ... 5.3,
Party poppers ...

Permit requirements
Persons (definition)
Placards

Definition
Plants, fireworks ... see Fireworks plants
Process buildings
CONSITUCHON ... e 2-7, A-2-7
DefINItION oo e 1-4
Maximum occupant and quantity limitations .... 2-10.1 1o 2-10.4
Means of egress ... 2-8.2
Separation distances ... 2-6.1 to 2-6.3, 2-6.6
Smoking materials in vicinitv of ... 2-11.2
Prohibited chemicals and components
Protective clothing .................................... 2-11.2.3,
Public conveyances (definition) .................................
Purpose of standard .............................
Pyrotechnic chambers .....................................
Pyrotechnic composition
Clothing contaminated by ...................... 2-11.2.3, 2-11.4.2
Definition ... 14, C-2.5.2
Deteriorated ... 3-4.9
Fire spread to ... 2-12.4
Magazine storage of ... see Magazines
Maximum quantity limitations ................... 2-10.2 to 2-10.5
Removal from magazine of ..................... 3-4.10 to 3-4.12
Safety precautions ... 2-7.5,2-11.6
Separation distances ................ 2-6.3, 2-6.5 to 2-6.7, A-2-6.5
Waste ... 2-11.1.2
-Q-
Quick matches (definition) .............................L C-2.11
-R-
Railways
Definition ... 1-4, Table 2-6.4 Note 10
Separation distances ................ 2-6.2 10 2-6.5, 2-6.7. A-2-6.5
Recordkeeping and reporting .................................. 2-3
Referenced publications ...................... Chap. 6, C-6, App. D
Rockets ... C-3.1.2.1 m( 3.1.2.2
Sticks ON L.t
WINgs on ...
Roman candles ...
-S-
Safety fuses ... C-3.5.1.1
Definition ... C-2.12
Safety officer ... 2-11.5 10 2-11.6
Safety precautions ............... ... 3-1 to 3-5, A-3-4
Salute powder
Bulk (definition) ... 1-4
Definition ... 1-4
Maximum quantity limitations ...................... 2-10.3, 2-10.5
Separation distances for ... 2-6.4, 2-6.6
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Salutes ...
Bulk (definition) ..
Definition ...
Separation distances for ... 2-6.4
Scope of standard ... 1-1
Screen barricades ... 3-1.3
Definition ....... ... 1-4
Security, site ... 2-5
Separation distances ... 2-6, A-2-6.5
Fireworks laboratories ... 2-6.8
Magazines ... 2-6.2 to 2-6.4, 2-6.7
Process buildings ... 2-6.1 to 2-6.3, 2-6.6
Storage buildings .................. 2-6.2, 2-6.5, 2-6.7, A-2-6.5
Shall (definition) ....................... 1-4
Shipping buildings ... 3-6
Definition ... I-4
Separation distances ... 2-6.2 to 2-6.3
Shipping papers ... C-5.6
Should (definition) ... 1-4
Signs, warning ... 2-5.3, 3-3.2.2(¢)
Site security ... 2-b
Sky rockets ... C-3.1.2.1
Smoke devices ... C-3.1.1. C-3.5.29
Smoking/smoking materials ..................... 2-11.2, 3-5.1, 4-3.9
Snakes, glow worm ... 3-d
Snappers
Sparklers
Sparkling devices, ground and hand-held
Special fireworks ... see Display fireworks

Spikes, fireworks
Stars

Definition ... 1-4
Separation distances for ... 2-6.3
Static electricity ............................L 2-7.5 10 2-7.6. A-2-7.5
Sticks, fireworks ... C-3.5.2.2
Storage
Consumer fireworks ... Chap. 4
Display fireworks, salute powder, pyrotechnic and
explosive compositions, and black powder ............ Chap. 3
Storage buildings ... Chap. 4
Construction of ... ... 4-2
DefinItion ... 4
Operations in 3
Separation distances .................. 2-6.2, 2-6.5. 2-6.7, A-2-6.5
Substance abuse ... 2-11.3
-T-
Testing of fireworks ... 2-13
Theatrical pyrotechnics ....................................... C-2.6.3
Approval . C-3.7
Requirements for ... C-3
Tools, nonsparking ................................ 3-1.6, 4-3.4
Toycaps ... C-3.2.5,C-53.1
Toy smoke devices ........................o C-3.1.1.7
Transportation of fireworks .................. Chap. 5, App. C, C-3
Trick noisemakers .............. see Novelties and trick noisemakers
-U-
Unoccupied buildings (definition) ............................... 1-4
V.

Vehicles ... se¢. Motor vehicles
Ventilation ... 3-2.7t03-2.8
“W-

Warehouse (definition) ... 1-4
Wheel devices ......................... i, C-3.1.1.4, C-3.5.2.7
Wings, fireworks ... C-3.5.2.6
Work surfaces ..o 2-7.5, A-2-7.5



The NFPA Codes and Standards Development Process

Since 1896, one of the primary purposes of the NFPA has been to develop and update the standards covering
all areas of fire safety.

Calls for Proposals
The code adoption process takes place twice each year and begins with a call for proposals from the public
to amend existing codes and standards or to develop the content of new fire safety documents.

Report on Proposals

Upon receipt of public proposals, the technical committee members meet to review, consider, and act on the
proposals. The public proposals — together with the committee action on each proposal and committee-
generated proposals — are published in the NFPA's Report on Proposals (ROP). The ROP is then subject to
public review and comment.

Report on Comments

These public comments are considered and acted upon by the appropriate technical committees. All public
comments — together with the committee action on each comment — are published as the Commiittee's
supplementary report in the NFPA's Report on Comments (ROC).

The committee's report and supplementary report are then presented for adoption and open debate at either
of NFPA's semi-annual meetings held throughout the United States and Canada.

Association Action

The Association meeting may, subject to review and issuance by the NFPA Standards Council, (a) adopt a
report as published, (b) adopt a report as amended, contingent upon subsequent approval by the committee,
(¢) return a report to committee for further study, and (d) return a portion of a report to committee.

Standards Council Action

The Standards Council will make a judgement on whether or not to issue an NFPA document based upon the
entire record before the Council, including the vote taken at the Association meeting on the technical
committee's report.

Voting Procedures

Voting at an NFPA Annual or Fall Meeting is restricted to members of record for 180 days prior to the
opening of the first general session of the meeting, except that individuals who join the Association at an
Annual or Fall Meeting are entitled to vote at the next Fall or Annual Meeting.

"Members" are defined by Article 3.2 of the Bylaws as individuals, firms, corporations, trade or professional
associations, institutes, fire departments, fire brigades, and other public or private agencies desiring to
advance the purposes of the Association. Each member shall have one vote in the affairs of the Association.
Under Article 4.5 of the Bylaws, the vote of such a member shall be cast by that member individually or by
an employee designated in writing by the member of record who has registered for the meeting. Such a
designated person shall not be eligible to represent more than one voting privilege on each issue, nor cast
more than one vote on each issue.

Any member who wishes to designate an employee to cast that member's vote at an Association meeting in
place of that member must provide that employee with written authorization to represent the member at the
meeting. The authorization must be on company letterhead signed by the member of record, with the
membership number indicated, and the authorization must be recorded with the President of NFPA or his
designee before the start of the opening general session of the Meeting. That employee, irrespective of his
or her own personal membership status. shall be privileged to cast only one vote on each issue before the
Association.



