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Claims and Risk Engineering

Commercial Cooking With Solid Fuels

The purpose of this bulletin is to raise awareness about 
fire hazards common to solid fuel cooking and to share 
how you can help prevent fires by insuring that your 
cooking equipment is properly installed, operated, 
cleaned and maintained. 
Solid fuel cooking is defined as any cooking equipment 
that uses wood logs, charcoal, mesquite, chips, pellets, 
etc. to generate appliance heat or used for smoke 
flavoring.
Unlike conventional cooking, solid fuel cooking creates 
creosote, an oily, sticky, tar-like substance whose 
deposits become layers of build-up on filters and 
the interior of exhaust hoods, ducts and chimneys. 
The combination of creosote and grease in exhaust 
systems increases the hazard. Fire from sparks, flame 
or excessive heat, can ignite creosote & grease in the 
exhaust system. Frequent cleaning is critical.
Restaurant owners should be aware of the additional 
maintenance obligations and precautions necessary 
to safely operate solid fuel cooking equipment. For 
example, the model fire codes and NFPA 96, Standard 
for Ventilation Control and Fire Protection of Commercial 
Cooking Operations, call for “monthly” professional 
exhaust system inspection (and cleaning if needed).

NEW KITCHENS, RENOVATIONS, AND 
REPLACEMENTS
While there is currently a scarcity of statistics on the 
topic, anecdotal evidence from investigative accounts of 
solid fuel cooking fires suggest a troubling phenomenon: 
Many fires originate in the exhaust system, the 
automatic fire extinguishing system sometimes fails to 
detect the fire or discharge, the conventional exhaust 
ducts are often incapable of confining fire to the duct, 
and insufficient exhaust system cleaning is often a 
contributing factor. 
If you are installing a new kitchen, renovating or replacing 
fire extinguishing systems or exhaust ducts serving solid 
fuel cooking equipment, consider reducing your fire risk 
by incorporating newer technologies that may be better 
suited for protecting solid fuel cooking fire exposures:  
Fire Detection: Sometimes conventional automatic 
fire extinguishing systems fail to detect fire and fail to 
discharge because the fire ignites in the upper portion 
of the exhaust duct, above the conventional fusible link 
fire detectors (which are usually located at the base of 
the duct). Or, the fire starts below the fusible link, but 
sparks travel into the ducts at greater speed than can be 
detected. 
□  Consider selecting a fire extinguishing system 

equipped with electronic fire detectors that may 
improve detection and reliability. Electronic fire 
detectors that detect both high temperature and high 
rate-of-rise temperature can be placed in multiple 
locations including the upper area of the exhaust 
duct.

Fire Suppression: Some automatic fire extinguishing 
systems may not reliably extinguish a solid fuel cooking 
fire. Creosote presents an increased fire challenge. NFPA 
96, the preeminent nationally recognized standard for 
cooking fire safety, recommends water-based automatic 
extinguishing systems with sufficient volume to 
completely suppress the fire. Conventional wet-chemical 
agent extinguishing systems with limited volume capacity 
may not be as effective in some cases.
□  Consider selecting a UL-300 listed (or equivalent) 

water-based or wet chemical water-assist type of 
extinguishing system that uses water mist with 
surfactants to suppress the fire.
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Grease Ducts / Chimneys: Conventional field-fabricated 
kitchen grease ducts found in many restaurants often 
cannot withstand the heat of creosote fires or may be 
incapable of confining fire, thereby allowing fire spread to 
nearby combustible construction. These welded, unlisted 
ducts sometimes leak grease or creosote through the 
welded seams too.
□  Consider selecting factory-built ducts. Unlike 

unlisted field fabricated ducts, factory-built ducts 
listed to UL 1978 / UL 2221, are subject to a 30 
minute fire test at 2000F to simulate a duct fire. 
Factory-built ducts are much more likely to confine 
a fire to the duct and to reduce costly business 
interruption. Factory-built ducts are also not as likely 
to leak through welded seams and are easier to 
clean.

□  Direct vented solid fuel cooking appliances such as 
smokers or pizza ovens (where permissible not to 
have an exhaust hood), should utilize factory-built 
Class-A (All-fuel) double-wall chimney pipe listed 
to UL103-HT. If the chimney is located inside the 
building, select Class-A chimney that is additionally 
listed as factory-built grease duct for restaurant 
cooking (UL 1978 / UL 2221).

SELF-INSPECTION CHECKLIST
State Auto Insurance encourages you to feel empowered 
and engaged. Below is a self-inspection checklist 
containing enhanced best practices and select elements 
of NFPA 96 “Standard for Ventilation Control and Fire 
Protection of Commercial Cooking Operations. Please 
review each applicable item in the checklist below 
to compare your cooking equipment and fire safety 
program. Take steps for improvement where needed.

KITCHEN EXHAUST SYSTEM AND COOKING 
EQUIPMENT
Check to make sure that:
□  Exhaust systems serving solid fuel cooking 

equipment (including gas-fired or electric 
equipment), are kept separate from all non-solid fuel 
cooking appliance hood and duct exhaust systems 
(rare exceptions)?

□  Cooking appliance minimum clear distance from 
combustible construction (floors, walls, ceiling) 
meets the requirements of the manufacturer’s 
installation instruction manual?

□  Floors or listed floor assemblies underneath the 
solid fuel cooking appliance are noncombustible and 
extend 3 ft. in all directions from the appliance?

□  The exhaust hood is constructed of 18-gauge steel 
or 20- gauge stainless steel and the hood and 
ducts have at least 18” clearance from combustible 
construction?

□  Exhaust hoods utilize spark-arrester type grease 
filters or grease extractors to minimize passage of 
sparks and embers into the hood or duct? Filters 
should fit closely to adjacent filters, no gaps or 
openings permitted.

□  There is a 4 ft. clearance between the solid fuel 
appliance cooking surface and the grease filters in 
the hood?

□  Gas-fired solid fuel cooking appliances have a 
protective barrier, guard or other effective means of 
protecting the fragile flexible gas line from physical 
damage by nearby operations or storage of materials 
which could result in gas leak, fire or explosion? Gas 
line should also have an accessible shut-off valve in 
case of leak.

□  Make-up air is interlocked with the cooking exhaust 
system to prevent one from operating without the 
other?

□  If the exhaust system has any horizontal duct 
sections, are there sufficient panel doors to allow for 
good duct cleaning access?

□  Exhaust system termination is located outside 
the building and above the roof? Exterior wall 
terminations of solid fuel exhaust systems are 
prohibited.

□  Direct vented solid fuel cooking appliances such 
as smokers or pizza ovens (where permissible 
not to have an exhaust hood), are installed to 
manufacturer’s instructions and utilize factory-built 
Class-A double-wall chimney pipe listed to UL103-
HT and UL 1978 / UL 2221 if located inside the 
building; or Class-A double-wall chimney pipe listed 
to UL 103 HT if located outside of the building?

□  Where a direct-vented solid fuel cooking appliance 
(such as a smoker or pizza oven) is permitted, there 
is a spark arrester screen installed at the entrance of 
the flue or a spark arresting chimney cap is used?

□  Whenever a stove connector pipe, chimney or 
exhaust duct pierces a wall, floor or ceiling/roof, 
a fire rated enclosure or listed factory-built “pass-
through-device” (such as an insulated thimble, 
ceiling box or collar), is utilized to assure sufficient 
distance from combustible materials is maintained 
and to provide a fire block as required?

□  The cooking appliance area is clear of combustible 
materials such as paper, boxes, rags, by at least 3 
ft. clear space? Never store combustible materials 
above cooking equipment.
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KITCHEN FIRE PROTECTION
Check to make sure that:
□  A UL 300 listed (or equivalent) fixed automatic fire 

extinguishing system is installed to protect cooking 
surfaces, exhaust hoods and ductwork (except 
where a direct-vented solid fuel smoker or pizza 
oven is permitted without by the jurisdictional 
authorities)?

□  The automatic fire extinguishing systems utilizes 
electronic fire detectors positioned at multiple 
locations in the hood and duct, and provides 
water-based or wet chemical water-assist type of 
extinguishing agent?

□  There is a remote actuator located within a 20 
ft. distance to manually activate the fixed fire 
extinguishing system in event that the automatic 
system fails to operate?

□  There is an interlocked mechanism to automatically 
shut-off electric power or fuel supply to all cooking 
appliances located under the exhaust hood if the 
automatic fire extinguishing system discharges?

□  Solid fuel appliances with fire boxes < 5 cubic ft. 
volume have at least one 2-A rated water spray 
portable fire extinguisher or a 1.6 gallon (6 liter) 
Class-K extinguisher within 20 ft. travel distance?

□  Solid fuel appliances with fire boxes > 5 cubic ft. 
volume have a fixed fire / garden hose in the kitchen 
capable of reaching the appliance that can produce 
at least 5 gallons per minute at 40 PSI?

□  Fire hose adjustable nozzle can produce a medium 
spray or mist, but is not capable of creating a 
straight stream?

□  Indoor solid fuel storage areas are protected by a 
supervised ceiling automatic sprinkler system (unless 
the fuel pile does not exceed 5 cubic feet size and 
a fixed inside fire hose is capable of reaching the 
storage)?

COOKING OPERATIONS
Check to make sure that:
□  If solid fuel storage is in the same room as the solid 

fuel appliance or fuel loading or clean out doors, the 
fuel storage should not exceed a 1-day supply?

□  Solid fuel is not permitted to be stored above any 
appliance and not permitted closer than 3 ft. to 
any adjacent heat producing appliance or vent 
(unless specifically listed and approved for lesser 
clearances)?

□  Outdoor solid fuel storage is located a minimum 5 ft. 
clear distance from the restaurant building if non-
combustible, or 10 ft. if the building is combustible 
construction?

□  Outdoor solid fuel cooking is located at least 10 ft. 
clear distance from the restaurant building?

□  The clear distance between an out-building used for 
solid fuel cooking and the restaurant building factors 
for the type of construction, distance ranges from 10 
to 50 ft. (combustible construction at higher end of 
range)?

□  Outdoor and out-building solid fuel cooking 
includes at least one 2-A rated water spray portable 
fire extinguisher or a 1.6 gallon (6 liter) Class-K 
extinguisher and/or a constantly available garden 
hose with sufficient reach?

□ Before outdoor cooking, a fire safety evaluation is 
conducted to factor for potentially dry vegetation 
and windy conditions? Vegetation should be at least 
30 ft. away?

□  There is adequate security from unauthorized access 
or tampering of outdoor cooking equipment or fuel 
storage?

□  Use of accelerants for starting appliance fire is 
prohibited?

□  Flammable liquids or gases are never used or stored 
near cooking equipment or solid fuel storage area?

□  Employees are trained on appliance controls of 
cooking devices, safe ash removal/disposal and use 
of portable extinguishers, inside hose and manual 
activation of fixed fire extinguishing system?

Continued on next page
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This bulletin is provided for informational purposes only. It is not intended to be a comprehensive list of every required installation, inspection, or maintenance item in the NFPA Standards. It is only a partial list 
of requirements that may apply to your cooking equipment or situation. Regulations, standards and codes may change over time. The current edition of the referenced NFPA standards and local requirements 
should always be consulted for full requirements and details. State Auto does not warrant that reliance upon this document will prevent accident or losses, or satisfy federal, state or local codes, ordinances and 
regulations. The reader assumes the entire risk as to use of this information, and urges that, if legal advice, or other expert assistance, is required, the services of a competent professional should be sought.

For more information, contact the State Auto 
Claims and Risk Engineering Department:

1-800-755-1853 ext. 4837
AskRiskEngineering@StateAuto.com

References

1. NFPA 96, Standard for Ventilation Control and fire protection of Commercial Cooking Operations

2. NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances

MAINTENANCE & HOUSEKEEPING
Check to make sure that:
□  The automatic fire extinguishing system is inspected, 

tested and tagged every six (6) months by a licensed 
and certified fire protection equipment contractor?

□  Portable fire extinguishers are inspected and tagged 
annually by a licensed fire equipment contractor?

□  Building fire alarms, fire detection systems and 
automatic sprinkler systems are inspected by a 
licensed fire protection equipment contractor at least 
annually?

□  Exhaust hood, exhaust ducts/chimneys and fans 
serving solid fuel cooking appliances are inspected 
(and cleaned if needed) on a monthly basis by a 
licensed and certified exhaust system cleaning 
contractor?

□  Restaurant performs weekly appliance combustion 
chamber inspection for deterioration or defects and 
scrapes it clean to its original surface?

□  Restaurant performs weekly exhaust flue or chimney 
inspection for residue build-up, corrosion or damage 
that might restrict the passage of exhaust air, smoke 
or gases?

□  Spark arrestor filters or arrester screens are cleaned 
routinely before they start to restrict the passage of 
exhaust air, smoke or gases?

□  Appliances with oil drippings are drained daily and 
oil disposed into an approved enclosed grease 
collection tank or placed outside the building?

□  There is an effective in-house cleaning regimen 
to remove grease and oil from cooking equipment 
surfaces, kitchen counters, walls and floors? It is 
best to have a set schedule and to delegate the 
cleaning responsibility to specific individuals.

□  Ashes are removed from the appliance at least daily 
and placed into a 16-gauge, 20 gallon maximum size 
metal container or cart with tight-fitting metal lid and 
stored outdoors?

□  Ashes are allowed to cool for 48 hours before 
disposing into a dumpster and the dumpster is 
located at least 10 ft. from the restaurant building?

Also see State Auto Insurance Company’s technical 
bulletin: “Commercial Cooking Fire Safety”


