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Fireworks Display Safety

Fireworks displays are a part of many community celebrations sponsored by local governments. Although
fireworks displays are exciting and spectacular, many dangers are associated with putting on events. Safety
precautions must be taken. This guide provides an overview.

A local government has two options in putting on an outdoor public fireworks display (1.3G or 1.4G fire-
works — Any show using both 1.3G and 1.4G fireworks together will be treated as a 1.3G display by the
Texas State Fire Marshal’s Office)

1. Utilize local government personnel who are trained, and a licensed oper-
ator is in charge of the display.

2. Hire a trained professional, and the local government can contractually
transfer the risk to the display operator.

If your entity hires a contractor, the contractor should be required to carry

appropriate insurance coverage and liability limits for fireworks displays at a

minimum of a $1 million dollar limit. The entity should also require a hold

harmless agreement from the contractor and to indemnify the municipality for any liability arising out of
the fireworks display. The entity should request to be an additional insured on the contractor’s insurance

policy.

Prior to a fireworks display, contact your TML Risk Pool underwriter or Risk Management Advisor to ensure
coverage is in place, either as a sponsor only or primary operator directly conducting the display. You
should receive a Certificate of Coverage from the TML Risk Pool. The Certificate is required by the Texas
State Fire Marshal’s Office.

Typically, there are two types of displays - hand-lit fireworks and displays controlled by electronics. Hand-
lit ground shows pose a greater danger for pyrotechnic operators and their assistants. Hand-lit fireworks
are not common for public displays. Displays controlled by electronics offer better safety for the operating
per-sonnel and there are options for set-up. For example, fireworks can be delivered in trailers, then
installed and wired in mortars at the site. It is important to consider that during holidays such as July 4th,
qualified pyrotechnic operators are in demand. Therefore, your entity should ensure that an operator has
a sufficient number of qualified assistants.

Fireworks Regulations and Standards

e The Texas Occupations Code, Chapter 2154, states that 1.3G public displays shall be conducted in
accordance with the provisions of the National Fire Protection Association (NFPA) Standards 1123, Code
for Fireworks Display. Your local fire department should have access to the NFPA standards. The state
law and forms are available from the State Fire Marshal’s Office at
https://www.tdi.texas.gov/fire/fmlifirework.html. The Office reviews permit applications. The Fire
Marshal’s Office requires a map of the site that shows the fallout zone, a copy of a certificate of general
liability insurance, and other information. Your city may have specific regulations on fireworks and dis-
plays. Cities may be more restrictive than the State and require a newer edition of NFPA 1123. They can
require additional fire protection or personal protective equipment. In no case may a local government
be less restrictive than the State fireworks regulations and standards.

e Some entities opt for 1.4G fireworks displays. The Texas Occupations Code (2154.253) requires that
public displays utilizing 1.4G fireworks have a licensed operator, a permit from the local authority with
jurisdiction, and general liability insurance (no less than $1 million per occurrence) for fireworks dis-
plays. It is recommended to refer to NFPA 1126 and 160 as well as other appropriate standards.

e Notify your local fire marshal of plans. Notify business owners, homeowners, and facility managers lo-
cated near the display site. If these entities are within 600' of the display site then they will need to give
permission for the display— School, Church, Hospital, Detention Facility and Licensed Child Care Facility.
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e Make sure that all fireworks are transported according to Department of Transportation requirements
with respect to certification of drivers and placarding. The U.S. Department of Transportation provides
detailed information and guidance at DOT’s Hazmat Safety https://www.phmsa.dot.gov/hazmat/
energetic-materials-approvals/fireworks

e Fireworks should be stored correctly before the show. Refer to Alcohol Tobacco and Firearms for regu-
lations and guidance on temporary storage (www.atf.gov, and look for “explosives”). For answers to
frequently asked questions, see www.atf.gov/questions-and-answers/explosives-gas

e The National Fire Protection Association (NFPA) Standard 1124: Code for the Manufacturing, Trans-
portation, Storage, and Retail Sale of Fireworks and Pyrotechnic Articles, provides guidelines in the
areas of transportation and storage. The potential landing area should be a clear open space. Specta-
tors, vehicles, etc. should not be located within the potential fallout area of the display. The public
should be kept at least 100 feet away from preparation areas. If the secured area is breached by the
public, all work should halt until the issue is resolved.

The NFPA distance standard is a function of mortar size. See NFPA 1123 Table 5.1.3.1. For example, the
NFPA recommends the display radius should be a minimum of 420 feet for 6-inch vertical mortars (70 feet
of distance per mortar inch). Use the largest mortar size to determine the radius. Safety distances are dou-
bled for hazardous items (such as fuel storage tanks, etc). The distance can be exceeded for safety of the
spectators. Some pyrotechnicians recommend at least 100 feet per mortar inch. If hospitals, schools,
churches, nursing homes, or detention centers are nearby, the distance should at least be doubled to 840
feet for 6-inch mortars according to the NFPA standards, but no less than 600 feet for smaller mortars (see
Texas Occupations Code, Chp. 2154.251), unless there is a written authorization from the organization. The
trajectory of the shells should not come within 25 feet of any overhead object at the minimum.

Debris should not fall outside the fallout zone. An ideal situation would be to have only one way in and out
of the fallout zone, such as using a fenced-off field. If this is not possible, boundaries appropriate for pre-
venting persons from entering the exclusion zone should be erected. Sufficient numbers of fire, police, and
other personnel should be stationed at the boundaries to watch for persons trying to enter the possible
fallout area. Security personnel should handle crowd control and other problems and emergencies that
arise. In order to do this they will need appropriate communications equipment. These spotters should
also be able to contact the display operator in the case of a problem, so that the show can be delayed if
necessary and the crowd moved back further, or the show even cancelled if conditions warrant. Spotters
should also watch the flight and behavior of the fireworks to verify they are functioning properly. If the
situation is unsafe, such as debris falling on spectators, the pyrotechnician should be immediately and di-
rectly contacted so that firing can be ceased.

Summer often brings dry conditions and your entity should be prepared to respond in the event of fire.
The fallout area should not have high grass. The area should be cross-cut or cut and raked. Firefighting
personnel should be stationed nearby with appropriate pumper trucks and equipment.

Display Site

A circumference of 40 to 50 feet around the mortars should be watered down just before the show. A
test shell fired before the show could help determine the wind factor at higher altitudes. Consider the
date of when an event would be rescheduled due to weather, technical problems, etc. Make the pub-
lic aware of this “rain date” in pre-event publicity. As with many special events, consider having emer-
gency medical care available at the event. Also, if the wind increases to where debris is falling on
spectators, the display should be cancelled or discontinued until conditions improve.
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Pyrotechnic Operators

The firework display operator for a 1.3G show must be a licensed pyrotechnician at least 21 years of age
and an operator of a 1.4G public display should have an appropri-

ate license and carry and be able to present their “pocket license”

upon request. Assistants must be at least 18. The display operator

should know where the assistants are at all times during the show.

For electronically controlled displays, the pyrotechnic operator and

crew should be at least 75-100 feet away from the mortars when

firing. Display personnel should wear personal protective equip-

ment such as hearing protection, safety glasses, full length pants,

long-sleeved shirt, steel-toed boots, and head protection. Flash-

lights should be used for signaling purposes. At least two approved

Class A type 2 1/2-gallon fire extinguishers or charged hose connect- Display set-up, note fire extinguishers.
ed to a water line should be kept nearby. The operator should have

radio contact with personnel at the boundary areas and must be prepared to deal with an emergency,
stopping or delaying the show if necessary. Operators and assistants must be trained, aware of the condi-
tions around them, ready to respond, and sober. Personnel should not smoke around the fireworks. (See
link to safety guidelines on the last page.)

Some companies that sell fireworks provide affordable training on safe techniques and procedures. Per-
sonnel should attend update training periodically.

The mortars, or firework firing tubes, should be inspected for defects
such as dents, bent ends, damaged interiors, or damaged plugs, before
use. Defective mortars should not be used. The mortars should be cor-
rectly pointed, braced, and secured. The NFPA code and State Fire Mar-
shal’s office have specifications on mortar materials and bracing. Fill dirt
can be used in trenches to fill in spaces between the mortars in order to
prevent movement. Mortar sizes that are to be reloaded should not be
intermixed with other mortar sizes. NFPA 1123 Section 4.7-Trailer Firing
addresses the use of trailers to

fire pyrotechnics. Refer to the NFPA standards for mortar construc-

tion and set up, including banning zip ties to secure devices.

If your entity provides a display in which the shells are hand-lit,

take additional safety precautions. Have a ready box (NFPA 1123

Section 4.2.4) that is weather resistant that protects contents from

burning debris with a self-closing cover or other equivalent means

of closure. Hand-lit firework displays are dangerous because they

require the shooter to light the mortars individually with a torch or

fuse. If your entity does this type of display, careful organization is

vital. For example, a person should be in charge of only one mortar size to prevent confusion. The shoot-
ers must concentrate and follow a specific plan for the display. Displays controlled by electronic means are
safer. Electronic firing systems have become more affordable and are normally reliable.



Post Display

After the display, search the area thoroughly for unexploded fireworks and burning debris. Prevent spec-
tators from entering the area. Shooters should wait at least 30 minutes before looking into or getting too
close to the mortars to avoid injury or death from hang fires. After the “cool down” period, each tube
should be checked carefully with a flashlight. Unexploded shells should be stored or destroyed using prop-
er methods. In the interest of safety, any shells that were fired but fell to the ground should be properly
destroyed or rendered harmless. Inspect the area the next day, working with the local fire department to
look for any unexploded shells or duds that might have been missed. The decision on what to do with
unfired product should be discussed prior to lighting the display, with agreement amongst the vendor,
host, and authority having jurisdiction. Options include to fire, return, or destroy. Some areas have noise
ordinances that could prohibit shooting unfired product after a certain hour.

Fireworks displays are fun and spectacular. Fireworks can be dangerous. Having trained personnel and
following safety standards helps ensure that your event will be a safe and enjoyable experience for every-
one. These tips are not all inclusive. Operators and sponsors should review all procedures, rules, and regu-
lations regarding fireworks display safety.

If you have questions, please call the TML Risk Pool’s Loss Prevention Department at 800-537-6655. Your
local Fire Marshal will be of assistance. For further information on fireworks regulations, standards,
training, and certification, the following sources will also help:

Texas State Fire Marshal’s Office—Licensing/Administration
Phone (512) 676-6800 (press 51)
FMLicensing@tdi.texas.gov
https://www.tdi.texas.gov/fire/fmlifirework.html

National Fire Protection Association— Free online access to NFPA Standards 1123, 1124 & 1126
(800) 344-3555
www.nfpa.org

Department of Transportation
Hazardous Materials Regulations and Federal Motor Carrier Safety Regulations
800-467-4922
www.phmsa.dot.gov/hazmat/energetic-materials-approvals/fireworks

Bureau of Alcohol Tobacco and Firearms
www.atf.gov

Occupational Safety and Health Administration—Safety Guidelines
www.osha.gov/pyrotechnics/display

Pyrotechnics Guild International American Pyrotechnics Association
WWwWWw.pgi.org www.americanpyro.com
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