
CHAPTER 21 

INDUSTRIAL OVENS 

SECTION 2101 
GENERAL 

2101.1 Scope. This chapter shall apply to the installation and 
operation of industrial ovens and furnaces. Industrial ovens 
and furnaces shall comply with the applicable provisions of 
NFPA 86, the International Fuel Gas Code, International 
Mechanical Code and this chapter. The terms "ovens" and "fur
naces" are used interchangeably in this chapter. 

2101.2 Permits. Permits shall be required as set forth in Sec
tions 105.6 and 105.7. 

SECTION 2102 
DEFINITIONS 

2102.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

FURNACE CLASS A. An oven or furnace that has heat utili
zation equipment operating at approximately atmospheric 
pressure wherein there is a potential explosion or fire hazard 
that could be occasioned by the presence of flammable 
volatiles or combustible materials processed or heated in the 
furnace. 

Note: Such flammable volatiles or combustible materials 
can, for instance, originate from the following: 

1. Paints, powders, inks, and adhesives from finishing 
processes, such as dipped, coated, sprayed and 
impregnated materials. 

2. The substrate material. 

3. Wood, paper and plastic pallets, spacers or packaging 
materials. 

4. Polymerization or other molecular rearrangements. 

Potentially flammable materials, such as quench oil, 
water-borne finishes, cooling oil or cooking oils, that pres
ent a hazard are ventilated according to Class A standards. 

FURNACE CLASS B. An oven or furnace that has heat utili
zation equipment operating at approximately atmospheric 
pressure wherein there are no flammable volatiles or combusti
ble materials being heated. 

FURNACE CLASS C. An oven or furnace that has a potential 
hazard due to a flammable or other special atmosphere being 
used for treatment of material in process. This type of furnace 
can use any type of heating system and includes a special atmo
sphere supply system. Also included in the Class C classifica
tion are integral quench furnaces and molten salt bath furnaces. 

FURNACE CLASS D. An oven or furnace that operates at 
temperatures from above ambient to over 5,000°F (2760°C) 
and at pressures normally below atmospheric using any type of 
heating system. These furnaces can include the use of special 
processing atmospheres. 
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SECTION 2103 
LOCATION 

2103.1 Ventilation. Enclosed rooms or basements containing 
industrial ovens or furnaces shall be provided with combustion 
air in accordance with the International Mechanical Code and 
the International Fuel Gas Code, and with ventilation air in 
accordance with the International Mechanical Code. 

2103.2 Exposure. When locating ovens, oven heaters and 
related equipment, the possibility of fire resulting from over
heating or from the escape of fuel gas or fuel oil and the possi
bility of damage to the building and injury to persons resulting 
from explosion shall be considered. 

2103.3 Ignition source. Industrial ovens and furnaces shall be 
located so as not to pose an ignition hazard to flammable 
vapors or mists or combustible dusts. 

2103.4 Temperatures. Roofs and floors of ovens shall be insu
lated and ventilated to prevent temperatures at combustible 
ceilings and floors from exceeding 160°F (71°C). 

SECTION 2104 
FUEL PIPING 

2104.1 Fuel-gas piping. Fuel-gas piping serving industrial 
ovens shall comply with the International Fuel Gas Code. Pip
ing for other fuel sources shall comply with this section. 

2104.2 Shutoff valves. Each industrial oven or furnace shall be 
provided with an approved manual fuel shutoff valve in accor
dance with the International Mechanical Code or the Interna
tional Fuel Gas Code. 

2104.2.1 Fuel supply lines. Valves for fuel supply lines 
shall be located within 6 feet (1829 mm) of the appliance 
served. 

Exception: When approved and the valve is located in 
the same general area as the appliance served. 

2104.3 Valve position. The design of manual fuel shutoff 
valves shall incorporate a permanent feature which visually 
indicates the open or closed position of the valve. Manual fuel 
shutoff valves shall not be equipped with removable handles or 
wrenches unless the handle or wrench can only be installed par
allel with the fuel line when the valve is in the open position. 

SECT~ON 2105 
INTERLOCKS 

2105.1 Shut down. Interlocks shall be provided for Class A 
ovens so that conveyors or sources of flammable or combusti
ble materials shall shut down if either the exhaust or 
recirculation air supply fails. 
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INDUSTRIAL OVENS 

SECTION 2106 
FIRE PROTECTION 

2106.1 Required protection. Class A and B ovens which con
tain, or are utilized for the processing of, combustible materials 
shall be protected by an approved automatic fire-extinguishing 
system complying with Chapter 9. 

2106.2 Fixed fire-extinguishing systems. Fixed fire-extin
guishing systems shall be provided for Class C or D ovens to 
protect against such hazards as overheating, spillage of molten 
salts or metals, quench tanks, ignition of hydraulic oil and 
escape of fuel. It shall be the user's responsibility to consult 
with the fire code official concerning the necessary require
ments for such protection. 

2106.3 Fire extinguishers. Portable fire extinguishers com
plying with Section 906 shall be provided not closer than 15 
feet (4572 mm) or a maximum of 50 feet (15 240 mm) or in 
accordance with NFPA 10. This shall apply to the oven and 
related equipment. 

SECTION 2107 
OPERATION AND MAINTENANCE 

2107 .1 Furnace system information. An approved, clearly 
worded, and prominently displayed safety design data form or 
manufacturer's nameplate shall be provided stating the safe 
operating condition for which the furnace system was 
designed, built, altered or extended. 

2107.2 Oven nameplate. Safety data for Class A solvent atmo
sphere ovens shall be furnished on the manufacturer's name
plate. The nameplate shall provide the following design data: 

1. The solvent used. 

2. The number of gallons (liters) used per batch or per hour 
of solvent entering the oven. 

3. The required purge time. 

4. The oven operating temperature. 

5. The exhaust blower rating for the number of gallons 
(liters) of solvent per hour or batch at the maximum oper
ating temperature. 

Exception: For low-oxygen ovens, the maximum 
allowable oxygen concentration shall be included in 
place of the exhaust blower ratings. 

2107 .3 Training. Operating, maintenance and supervisory 
personnel shall be thoroughly instructed and trained in the 
operation of ovens or furnaces. 

2107.4 Equipment maintenance. Equipment shall be main
tained in accordance with the manufacturer's instructions. 
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CHAPTER 22 

MOTOR FUEL-DISPENSING FACILITIES AND REPAIR GARAGES 

SECTION 2201 
GENERAL 

2201.1 Scope. Automotive motor fuel-dispensing facilities, 
marine motor fuel-dispensing facilities, fleet vehicle motor 
fuel-dispensing facilities and repair garages shall be in accor
dance with this chapter and the International Building Code, 
International Fuel Gas Code and the International Mechanical 
Code. Such operations shall include both operations that are 
accessible to the public and private operations. 

2201.2 Permits. Permits shall be required as set forth in Sec
tion 105.6. 

2201.3 Construction documents. Construction documents 
shall be submitted for review and approval prior to the installa
tion or construction of automotive, marine or fleet vehicle 
motor fuel-dispensing facilities and repair garages in accor
dance with Section 105 .4. 

2201.4 Indoor motor fuel-dispensing facilities. Motor 
fuel-dispensing facilities located inside buildings shall comply 
with the International Building Code and NFPA 30A. 

2201.4.1 Protection of floor openings in indoor motor 
fuel-dispensing facilities. Where motor fuel-dispensing 
facilities are located inside buildings and the dispensers are 
located above spaces within the building, openings beneath 
dispensers shall be sealed to prevent the flow of leaked fuel 
to lower building spaces. 

2201.5 Electrical. Electrical wiring and equipment shall be 
suitable for the locations in which they are installed and shall 
comply with Section 605, NFPA 30A and the ICC Electrical 
Code. 

2201.6 Heat-producing appliances. Heat-producing appli
ances shall be suitable for the locations in which they are 
installed and shall comply with NFPA 30A and the Interna
tional Fuel Gas Code or the International Mechanical Code. 

SECTION 2202 
DEFINITIONS 

2202.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

AUTOMOTIVE MOTOR FUEL-DISPENSING FACIL
ITY. That portion of property where flammable or combustible 
liquids or gases used as motor fuels are stored and dispensed 
from fixed equipment into the fuel tanks of motor vehicles. 

DISPENSING DEVICE, OVERHEAD TYPE. A dispens
ing device that consists of one or more individual units 
intended for installation in conjunction with each other, 
mounted above a dispensing area typically within the motor 
fuel-dispensing facility canopy structure, and characterized by 
the use of an overhead hose reel. 
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FLEET VEHICLE MOTOR FUEL-DISPENSING 
FACILITY. That portion of a commercial, industrial, govern
mental or manufacturing property where liquids used as fuels 
are stored and dispensed into the fuel tanks of motor vehicles 
that are used in connection with such businesses, by persons 
within the employ of such businesses. 

LIQUEFIED NATURAL GAS (LNG). A fluid in the liquid 
state composed predominantly of methane and which may con
tain minor quantities of ethane, propane, nitrogen or other 
components normally found in natural gas. 

MARINE MOTOR FUEL-DISPENSING FACILITY. That 
portion of property where flammable or combustible liquids or 
gases used as fuel for watercraft are stored and dispensed from 
fixed equipment on shore, piers, wharves, floats or barges into 
the fuel tanks of watercraft and shall include all other facilities 
used in connection therewith. 

REPAIR GARAGE. A building, structure or portion thereof 
used for servicing or repairing motor vehicles. 

SELF-SERVICE MOTOR FUEL-DISPENSING FACIL
ITY. That portion of motor fuel-dispensing facility where liq
uid motor fuels are dispensed from fixed approved dispensing 
equipment into the fuel tanks of motor vehicles by persons 
other than a motor fuel-dispensing facility attendant. 

SECTION 2203 
LOCATION OF DISPENSING DEVICES 

2203.1 Location of dispensing dsevices. Dispensing devices 
shall be located as follows: 

1. Ten feet (3048 mm) or more from lot lines. 

2. Ten feet (3048 mm) or more from buildings having com
bustible exterior wall surfaces or buildings having 
noncombustible exterior wall surfaces that are not part of 
a 1-hour fire-resistance-rated assembly or buildings hav
ing combustible overhangs. 

Exception: Canopies constructed in accordance with 
the International Building Code providing weather 
protection for the fuel islands. 

3. Such that all portions of the vehicle being fueled will be 
on the premises of the motor fuel-dispensing facility. 

4. Such that the nozzle, when the hose is fully extended, 
will not reach within 5 feet (1524 mm) of building open
ings. 

5. Twenty feet (6096 mm) or more from fixed sources of 
ignition. 

2203.2 Emergency disconnect switches. An approved, 
clearly identified and readily accessible emergency disconnect 
switch shall be provided at an approved location, to stop the 
transfer of fuel to the fuel dispensers in the event of a fuel spill 
or other emergency. An emergency disconnect switch for exte-
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rior fuel dispensers shall be located within 100 feet (30 480 
mm) of, but not less than 20 feet (6096 mm) from, the fuel dis
pensers. For interior fuel-dispensing operations, the emer
gency disconnect switch shall be installed at an approved 
location. Such devices shall be distinctly labeled as: EMER
GENCY FUEL SHUTOFF. Signs shall be provided in 
approved locations. 

SECTION 2204 
DISPENSING OPERATIONS 

2204.1 Supervision of dispensing. The dispensing of fuel at 
motor fuel-dispensing facilities shall be conducted by a quali
fied attendant or shall be under the supervision of a qualified 
attendant at all times or shall be in accordance with Section 
2204.3. 

2204.2 Attended self -service motor fuel-dispensing facili
ties. Attended self-service motor fuel-dispensing facilities 
shall comply with Sections 2204.2.1 through 2204.2.5. 
Attended self-service motor fuel-dispensing facilities shall 
have at least one qualified attendant on duty while the facility is 
open for business. The attendant's primary function shall be to 
supervise, observe and control the dispensing of fuel. The 
attendant shall prevent the dispensing of fuel into containers 
that do not comply with Section 2204.4.1, control sources of 
ignition, give immediate attention to accidental spills or 
releases, and be prepared to use fire extinguishers. 

2204.2.1 Special-type dispensers. Approved special-dis
pensing devices and systems such as, but not limited to, 
card- or coin-operated and remote-preset types, are allowed 
at motor fuel-dispensing facilities provided there is at least 
one qualified attendant on duty while the facility is open to 
the public. Remote preset-type devices shall be set in the 
"off' position while not in use so that the dispenser cannot 
be activated without the knowledge of the attendant. 

2204.2.2 Emergency controls. Approved emergency con
trols shall be provided in accordance with Section 2203.2. 

2204.2.3 Operating instructions. Dispenser operating 
instructions shall be conspicuously posted in approved loca
tions on every dispenser. 

2204.2.4 Obstructions to view. Dispensing devices shall 
be in clear view of the attendant at all times. Obstructions 
shall not be placed between the dispensing area and the 
attendant. 

2204.2.5 Communications. The attendant shall be able to 
communicate with persons in the dispensing area at all 
times. An approved method of communicating with the fire 
department shall be provided for the attendant. 

2204.3 Unattended self-service motor fuel-dispensing facil
ities. Unattended self-service motor fuel-dispensing facilities 
shall comply with Sections 2204.3.1through2204.3.7. 

2204.3.1 General. Where approved, unattended self-ser
vice motor fuel-dispensing facilities are allowed. As a con
dition of approval, the owner or operator shall provide, and 
be accountable for, daily site visits, regular equipment 
inspection and maintenance. 
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2204.3.2 Dispensers. Dispensing devices shall comply 
with Section 2206. 7. Dispensing devices operated by the 
insertion of coins or currency shall not be used unless 
approved. 

2204.3.3 Emergency controls. Approved emergency con
trols shall be provided in accordance with Section 2203.2. 
Emergency controls shall be of a type which is only manu
ally resettable. 

2204.3.4 Operating instructions. Dispenser operating 
instructions shall be conspicuously posted in approved loca
tions on every dispenser and shall indicate the location of 
the emergency controls required by Section 2204.3.3. 

2204.3.5 Emergency procedures. An approved emergency 
procedures sign, in addition to the signs required by Section 
2205.6, shall be posted in a conspicuous location and shall 
read: 

IN CASE OF FIRE, SPILL OR RELEASE 

1. USE EMERGENCY PUMP SHUTOFF 

2. REPORT THE ACCIDENT! 

FIRE DEPARTMENT TELEPHONE NO. 

FACILITY ADDRESS _______ _ 

2204.3.6 Communications. A telephone not requiring a 
coin to operate or other approved, clearly identified means 
to notify the fire department shall be provided on the site in a 
location approved by the fire code official. 

2204.3. 7 Quantity limits. Dispensing equipment used at 
unsupervised locations shall comply with one of the follow
ing: 

1. Dispensing devices shall be programmed or set to 
limit uninterrupted fuel delivery to 25 gallons (95 L) 
and require a manual action to resume delivery. 

2. The amount of fuel being dispensed shall be limited in 
quantity by a preprogrammed card as approved. 

2204.4 Dispensing into portable containers. The dispensing 
of flammable or combustible liquids into portable approved 
containers shall comply with Sections 2204.4.1 through 
2204.4.3. 

2204.4.1 Approved containers required. Class I, II and 
IIIA liquids shall not be dispensed into a portable container 
unless such container is of approved material and construc
tion, and has a tight closure with screwed or spring-loaded 
cover so designed that the contents can be dispensed with
out spilling. Liquids shall not be dispensed into portable 
tanks or cargo tanks. 

2204.4.2 Nozzle operation. A hose nozzle valve used for 
dispensing Class I liquids into a portable container shall be 
in compliance with Section 2206.7.6 and be manually held 
open during the dispensing operation. 

2204.4.3 Location of containers being filled. Portable 
containers shall not be filled while located inside the trunk, 
passenger compartment or truck bed of a vehicle. 
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SECTION 2205 
OPERATIONAL REQUIREMENTS 

2205.1 Tank filling operations for Class I, II or IIIA liquids. 
Delivery operations to tanks for Class I, II or IIIA liquids shall 
comply with Sections 2205.1.1through2205.1.3 and the appli
cable requirements of Chapter 34. 

2205.1.1 Delivery vehicle location. Where liquid delivery 
to above-ground storage tanks is accomplished by posi
tive-pressure operation, tank vehicles shall be positioned a 
minimum of 25 feet (7620 mm) from tanks receiving Class I 
liquids and 15 feet (4572 mm) from tanks receiving Class II 
and IIIA liquids. 

2205.1.2 Tank capacity calculation. The driver, operator 
or attendant of a tank vehicle shall, before making delivery 
to a tank, determine the unfilled, available capacity of such 
tank by an approved gauging device. 

2205.1.3 Tank fill connections. Delivery of flammable liq
uids to tanks more than 1,000 gallons (3785 L) in capacity 
shall be made by means of approved liquid- and vapor-tight 
connections between the delivery hose and tank fill pipe. 
Where tanks are equipped with any type of vapor recovery 
system, all connections required to be made for the safe and 
proper functioning of the particular vapor recovery process 
shall be made. Such connections shall be made liquid and 
vapor tight and remain connected throughout the unloading 
process. Vapors shall not be discharged at grade level during 
delivery. 

2205.2 Equipment maintenance and inspection. Motor 
fuel-dispensing facility equipment shall be maintained in 
proper working order at all times in accordance with Sections 
2205.2.1through2205.2.3. 

2205.2.1 Dispensing devices. Where maintenance to Class 
I liquid dispensing devices becomes necessary and such 
maintenance could allow the accidental release or ignition 
of liquid, the following precautions shall be taken before 
such maintenance is begun: 

1. Only persons knowledgeable in performing the 
required maintenance shall perform the work. 

2. Electrical power to the dispensing device and pump 
serving the dispenser shall be shut off at the main 
electrical disconnect pan:el. 

3. The emergency shutoff valve at the dispenser, where 
installed, shall be closed. 

4. Vehicle traffic and unauthorized persons shall be pre
vented from coming within 12 feet (3658 mm) of the 
dispensing device. 

2205.2.2 Emergency shutoff valves. Automatic emer
gency shutoff valves required by Section 2206.7.4 shall be 
checked not less than once per year by manually tripping the 
hold-open linkage. 

2205.2.3 Leak detectors. Leak detection devices required 
by Section 2206. 7. 7 .1 shall be checked and tested at least 
annually in accordance with the manufacturer's specifica
tions to ensure proper installation and operation. 
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2205.3 Spill control. Provisions shall be made to prevent liq
uids spilled during dispensing operations from flowing into 
buildings. Acceptable methods include, but shall not be limited 
to, grading driveways, raising doorsills, or other approved 
means. 

2205.4 Sources of ignition. Smoking and open flames shall be 
prohibited in areas where fuel is dispensed. The engines of 
vehicles being fueled shall be shut off during fueling. Electrical 
equipment shall be in accordance with the ICC Electrical 
Code. 

2205.5 Fire extinguishers. Approved portable fire 
extinguishers complying with Section 906 with a minimum 
rating of 2-A:20-B:C shall be provided and located such that an 
extinguisher is not more than 7 5 feet (22 860 mm) from pumps, 
dispensers or storage tank fill-pipe openings. 

2205.6 Warning signs. Warning signs shall be conspicuously 
posted within sight of each dispenser in the fuel-dispensing 
area and shall state the following: 

1. No smoking. 

2. Shut off motor. 

3. Discharge your static electricity before fueling by touch
ing a metal surface away from the nozzle. 

4. To prevent static charge, do not reenter your vehicle 
while gasoline is pumping. 

5. If a fire starts, do not remove nozzle-back away imme
diately. 

6. It is unlawful and dangerous to dispense gasoline into 
unapproved containers. 

7. No filling of portable containers in or on a motor vehicle. 
Place container on ground before filling. 

2205.7 Control of brush and debris. Fenced and diked areas 
surrounding above-ground tanks shall be kept free from vege
tation, debris and other material that is not necessary to the 
proper operation of the tank and piping system. 

Weeds, grass, brush, trash and other combustible materials 
shall be kept not less than 10 feet (3048 mm) from fuel-han
dling equipment. 

SECTION 2206 
FLAMMABLE AND COMBUSTIBLE LIQUID MOTOR 

FUEL-DISPENSING FACILITIES 

2206.1 Generan. Storage of flammable and combustible liq
uids shall be in accordance with Chapter 34 and this section. 

2206.2 Method of storage. Approved methods of storage for 
Class I, II and IIIA liquid fuels at motor fuel-dispensing facili
ties shall be in accordance with Sections 2206.2.1 through 
2206.2.5. 

2206.2.1 Underground tanks. Underground tanks for the 
storage of Class I, II and IIIA liquid fuels shall comply with 
Chapter 34. 

2206.2.1.1 Inventory control for underground tanks. 
Accurate daily inventory records shall be maintained and 
reconciled on underground fuel storage tanks for indica-
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tion of possible leakage from tanks and piping. The 
records shall be kept at the premises or made available 
for inspection by the fire code official within 24 hours of 
a written or verbal request and shall include records for 
each product showing daily reconciliation between 
sales, use, receipts and inventory on hand. Where there is 
more than one system consisting of tanks serving sepa
rate pumps or dispensers for a product, the reconciliation 
shall be ascertained separately for each tank system. A 
consistent or accidental loss of product shall be immedi
ately reported to the fire code official. 

2206.2.2 Above-ground tanks located inside buildings. 
Above-ground tanks for the storage of Class I, II and IIIA 
liquid fuels are allowed to be located in buildings. Such 
tanks shall be located in special enclosures complying with 
Section 2206.2.6, in a liquid storage room or a liquid storage 
warehouse complying with Chapter 34, or shall be listed 
and labeled as protected above-ground tanks. 

2206.2.3 Above-ground tanks located outside, above 
grade. Above-ground tanks shall not be used for the storage 
of Class I, II or IIIA liquid motor fuels except as provided by 
this section. 

1. Above-ground tanks used for outside, above-grade 
storage of Class I liquids shall be listed and labeled as 
protected above-ground tanks and be in accordance 
with Chapter 34. Such tanks shall be located in accor
dance with Table 2206.2.3. 

2. Above-ground tanks used for above-grade storage of 
Class II or IIIA liquids are allowed to be protected 
above-ground tanks or, when approved by the fire 

code official, other above-ground tanks that comply e 
with Chapter 34. Tank locations shall be in accor-
dance with Table 2206.2.3. 

3. Tanks containing fuels shall not exceed 12,000 gal
lons ( 45 420 L) in individual capacity or 48,000 gal
lons (181 680 L) in aggregate capacity. Installations 
with the maximum allowable aggregate capacity shall 
be separated from other such installations by not less 
than 100 feet (30 480 mm). 

4. Tanks located at farms, construction projects, or rural 
areas shall comply with Section 3406.2. 

2206.2.4 Above-ground tanks located in above-grade 
vaults or below-grade vaults. Above-ground tanks used 
for storage of Class I, II or IIIA liquid motor fuels are 
allowed to be installed in vaults located above grade or 
below grade in accordance with Section 3404.2.8 and shall 
comply with Sections 2206.2.4.1 and 2206.2.4.2. Tanks in 
above-grade vaults shall also comply with Table 2206.2.3. 

2206.2.4.1 Tank capacity limits. Tanks storing Class I 
and Class II liquids at an individual site shall be lim
ited to a maximum individual capacity of 15,000 gal
lons (56 775 L) and an aggregate capacity of 48,000 
gallons (181 680 L). 

2206.2.4.2 Fleet vehicle motor fuel-dispensing facili
ties. Tanks storing Class II and Class IIIA liquids at a 
fleet vehicle motor fuel-dispensing facility shall be lim- A 
ited to a maximum individual capacity of 20,000 gallons 9 
(75 700 L) and an aggregate capacity of 80,000 gallons 
(302 800 L). 

TABLE 2206.2.3 
MINIMUM SEPARATION REQUIREMENTS FOR ABOVE-GROUND TANKS 

MINIMUM DISTANCE 
MINIMUM DISTANCE FROM LOT LINE 

FROM NEAREST THAT IS OR CAN BE MINIMUM DISTANCE 
IMPORTANT MINIMUM DISTANCE BUILT UPON, FROM NEAREST 

INDIVIDUAL TANK BUILDING ON SAME FROM NEAREST INCLUDING THE SIDE OF ANY MINIMUM DISTANCE 
CLASS OF LIQUID CAPACITY PROPERTY FUEL DISPENSER OPPOSITE SIDE OF PUBLIC WAY BETWEEN TANKS 
AND TANK TYPE (gallons) (feet) (feet) A PUBLIC WAY (feet) (feet) (feet) 

Class I protected Less than or equal 
5 25a 15 5 3 

above-ground to 6,000 

tanks Greater than 6,000 15 2sa 25 15 3 

Class II and III 
protected 

Same as Class I Same as Class I Same as Class I Same as Class I Same as Class I Same as Class I 
above-ground 
tanks 

Separate 

Tanks in vaults 0-20,000 Ob 0 Ob 0 
compartment 

required for each 
tank 

Other tanks All 50 50 100 50 3 

For SI: 1 foot= 304.8 mm, 1 gallon= 3.785 L. 
a. At fleet vehicle motor fuel-dispensing facilities, no minimum separation distance is required. 
b. Underground vaults shall be located such that they will not be subject to loading from nearby structures, or they shall be designed to accommodate applied loads 

from existing or future structures that can be built nearby. 
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2206.2.5 Portable tanks. Where approved by the fire code 
official, portable tanks are allowed to be temporarily used in 
conjunction with the dispensing of Class I, II or IIIA liquids 
into the fuel tanks of motor vehicles or motorized equip
ment on premises not normally accessible to the public. The 
approval shall include a definite time limit. 

2206.2.6 Special enclosures. Where installation of tanks in 
accordance with Section 3404.2.11 is impractical, or 
because of property or building limitations, tanks for liquid 
motor fuels are allowed to be installed in buildings in special 
enclosures in accordance with all of the following: 

1. The special enclosure shall be liquid tight and vapor 
tight. 

2. The special enclosure shall not contain backfill. 

3. Sides, top and bottom of the special enclosure shall be 
of reinforced concrete at least 6 inches (152 mm) 
thick, with openings for inspection through the top 
only. 

4. Tank connections shall be piped or closed such that 
neither vapors nor liquid can escape into the enclosed 
space between the special enclosure and any tanks 
inside the special enclosure. 

5. Means shall be provided whereby portable equipment 
can be employed to discharge to the outside any 
vapors which might accumulate inside the special 
enclosure should leakage occur. 

6. Tanks containing Class I, II or IIIA liquids inside a 
special enclosure shall not exceed 6,000 gallons 
(22 710 L) in individual capacity or 18,000 gallons 
(68 130 L) in aggregate capacity. 

7. Each tank within special enclosures shall be sur
rounded by a clear space of not less than 3 feet (910 
mm) to allow for maintenance and inspection. 

2206.3 Security. Above-ground tanks for the storage of liquid 
motor fuels shall be safeguarded from public access or unau
thorized entry in an approved manner. 

2206.4 Physical protection. Guard posts complying with Sec
tion 312 or other approved means shall be provided to protect 
above-ground tanks against impact by a motor vehicle unless 
the tank is listed as a protected above-ground tank with vehicle 
impact protection. 

2206.5 Secondary containment. Above-ground tanks shall be 
provided with drainage control or diking in accordance with 
Chapter 34. Drainage control and diking is not required for 
listed secondary containment tanks. Secondary containment 
systems shall be monitored either visually or automatically. 
Enclosed secondary containment systems shall be provided 
with emergency venting in accordance with Section 
2206.6.2.5. 

2206.6 Piping, valves, fittings and ancillary equipment for 
use with flammable or combustible liquids. The design, fab
rication, assembly, testing and inspection of piping, valves, fit
tings and ancillary equipment for use with flammable or 
combustible liquids shall be in accordance with Chapter 34 and 
Sections 2206.6.1 through 2206.6.3. 
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2206.6.1 Protection from damage. Piping shall be located 
such that it is protected from physical damage. 

2206.6.2 Piping, valves, fittings and ancillary equipment 
for above-ground tanks for Class I, II and IIIA liquids. 
Piping, valves, fittings and ancillary equipment for 
above-ground tanks shall comply with Sections 2206.6.2.1 
through 2206.6.2.6. 

2206.6.2.1 Tank openings. Tank openings for 
above-ground tanks shall be through the top only. 

2206.6.2.2 Fill-pipe connections. The fill pipe for 
above-ground tanks shall be provided with a means for 
making a direct connection to the tank vehicle's 
fuel-delivery hose so that the delivery of fuel is not 
exposed to the open air during the filling operation. 
Where any portion of the fill pipe exterior to the tank 
extends below the level of the top of the tank, a check 
valve shall be installed in the fill pipe not more than 12 
inches (305 mm) from the fill-hose connection. 

2206.6.2.3 Overfill protection. Overfill protection shall 
be provided for above-ground flammable and combusti
ble liquid storage tanks in accordance with Sections 
3404.2.7.5.8 and 3404.2.9.6.6. 

2206.6.2.4 Siphon prevention. An approved antisiphon 
method shall be provided in the piping system to prevent 
flow of liquid by siphon action. · 

2206.6.2.5 Emergency relief venting. Above-ground 
storage tanks, tank compartments and enclosed second
ary containment spaces shall be provided with emer
gency relief venting in accordance with Chapter 34. 

2206.6.2.6 Spill containers. A spill container having a 
capacity of not less than 5 gallons (19 L) shall be pro
vided for each fill connection. For tanks with a top fill 
connection, spill containers shall be noncombustible and 
shall be fixed to the tank and equipped with a manual 
drain valve that drains into the primary tank. For tanks 
with a remote fill connection, a portable spill container is 
allowed. 

2206.6.3 Piping, valves, fittings and ancillary equipment 
for underground tanks. Piping, valves, fittings and ancil
lary equipment for underground tanks shall comply with 
Chapter 34 and NFPA 30A. 

2206. 7 Fuel-dispensing systems for flammable or combus
tible liquids. The design, fabrication and installation of 
fuel-dispensing systems for flammable or combustible liquid 
fuels shall be in accordance with Sections 2206. 7 .1 through 
2206.7.9.2.4. 

2206.7.1 Listed equipment. Electrical equipment, dispens
ers, hose, nozzles and submersible or subsurface pumps 
used in fuel-dispensing systems shall be listed. 

2206. 7 .2 Fixed pumps required. Class I and II liquids shall 
be transferred from tanks by means of fixed pumps designed 
and equipped to allow control of the flow and prevent leak
age or accidental discharge. 

2206. 7.3 Mounting of dispensers. Dispensing devices 
except those installed on top of a protected above-ground 
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tank that qualifies as vehicle-impact resistant, shall be pro
tected against physical damage by mounting on a concrete 
island 6 inches (152 mm) or more in height, or shall be pro
tected in accordance with Section 312. Dispensing devices 
shall be installed and securely fastened to their mounting 
surface in accordance with the dispenser manufacturer's 
instructions. Dispensing devices installed indoors shall be 
located in an approved position where they cannot be struck 
by an out-of-control vehicle descending a ramp or other 
slope. 

2206. 7 .4 Dispenser emergency valve. An approved auto
matic emergency shutoff valve designed to close in the 
event of a fire or impact shall be properly installed in the liq
uid supply line at the base of each dispenser supplied by a 
remote pump. The valve shall be installed so that the shear 
groove is flush with or within 1/ 2 inch (12.7 mm) of the top of 
the concrete dispenser island and there is clearance pro
vided for maintenance purposes around the valve body and 
operating parts. The valve shall be installed at the liquid sup
ply line inlet of each overhead-type dispenser. Where 
installed, a vapor return line located inside the dispenser 
housing shall have a shear section or approved flexible con
nector for the liquid supply line emergency shutoff valve to 
function. Emergency shutoff valves shall be installed and 
maintained in accordance with the manufacturer's instruc
tions, tested at th~ time of initial installation and at least 
yearly thereafter in accordance with Section 2205.2.2. 

2206.7.5 Dispenser hose. Dispenser hoses shall be a maxi
mum of 18 feet (5486 mm) in length unless otherwise 
approved. Dispenser hoses shall be listed and approved. 
When not in use, hoses shall be reeled, racked or otherwise 
protected from damage. 

2206. 7 .5.1 Breakaway devices. Dispenser hoses for 
Class I and II liquids shall be equipped with a listed 
emergency breakaway device designed to retain liquid 
on both sides of a breakaway point. Such devices shall be 
installed and maintained in accordance with the manu
facturer's instructions. Where hoses are attached to 
hose-retrieving mechanisms, the emergency breakaway 
device shall be located between the hose nozzle and the 
point of attachment of the hose-retrieval mechanism to 
the hose. 

2206. 7 .6 Fuel delivery nozzles. A listed automatic-clos
ing-type hose nozzle valve with or without a latch-open 
device shall be provided on island-type dispensers used for 
dispensing Class I, II or IIIA liquids. 

Overhead-type dispensing units shall be provided with a 
listed automatic-closing-type hose nozzle valve without a 
latch-open device. 
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Exception: A listed automatic-closing-type hose nozzle 
valve with latch-open device is allowed to be used on 
overhead-type dispensing units where the design of the 
system is such that the hose nozzle valve will close auto
matically in the event the valve is released from a fill 
opening or upon impact with a driveway. 

2206. 7 .6.1 Special requirements for nozzles. Where 
dispensing of Class I, II or IIIA liquids is performed, a 

listed automatic-closing-type hose nozzle valve shall be A 
used incorporating all of the following features: -

1. The hose nozzle valve shall be equipped with an 
integral latch-open device. 

2. When the flow of product is normally controlled 
by devices or equipment other than the hose nozzle 
valve, the hose nozzle valve shall not be capable of 
being opened unless the delivery hose is pressur
ized. If pressure to the hose is lost, the nozzle shall 
close automatically. 

Exception: Vapor recovery nozzles incorporat
ing insertion interlock devices designed to 
achieve shutoff on disconnect from the vehicle 
fill pipe. 

3. The hose nozzle shall be designed such that the 
nozzle is retained in the fill pipe during the filling 
operation. 

4. The system shall include listed equipment with a 
feature that causes or requires the closing of the 
hose nozzle valve before the product flow can be 
resumed or before the hose nozzle valve can be 
replaced in its normal position in the dispenser. 

2206. 7. 7 Remote pumping systems. Remote pumping sys
tems for liquid fuels shall comply with Sections 2206.7.7.1 
and 2206.7.7.2. 

2206.7.7.1 Leak detection. Where remote pumps are 
used to supply fuel dispensers, each pump shall have 
installed on the discharge side a listed leak detection 
device that will detect a leak in the piping and dispensers 
and provide an indication. A leak detection device is not I 
required if the piping from the pump discharge to under 
the dispenser is above ground and visible. 

2206. 7. 7 .2 Location. Remote pumps installed above 
grade, outside of buildings, shall be located not less than 
10 feet (3048 mm) from lines of adjoining property that 
can be built upon and not less than 5 feet ( 1524 mm) from 
any building opening. Where an outside pump location is 
impractical, pumps are permitted to be installed inside 
buildings as provided for dispensers in Section 2201.4 
and Chapter 34. Pumps shall be substantially anchored 
and protected against physical damage. 

2206. 7 .8 Gravity and pressure dispensing. Flammable 
liquids shall not be dispensed by gravity from tanks, drums, 
barrels or similar containers. Flammable or combustible liq.:. 
uids shall not be dispensed by a device operating through 
pressure within a storage tank, drum or container. 

2206.7.9 Vapor-recovery and vapor-processing systems. 
Vapor-recovery and vapor-processing systems shall be in 
accordance with Sections 2206. 7 .9 .1 through 2206.7 .9 .2.4. 

2206.7.9.1 Vapor-balance systems. Vapor-balance sys
tems shall comply with Sections 2206.7.9.1.1 through 
2206.7.9.1.5. 

2206. 7.9.1.1 Dispensing devices. Dispensing 
devices incorporating provisions for vapor recovery 
shall be listed and labeled. When existing listed or 
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labeled dispensing devices are modified for vapor 
recovery, such modifications shall be listed by report 
by a nationally recognized testing laboratory. The list
ing by report shall contain a description of the compo
nent parts used in the modification and recommended 
method of installation on specific dispensers. Such 
report shall be made available on request of the fire 
code official. 

Means shall be provided to shut down fuel dispens
ing in the event the vapor return line becomes 
blocked. 

2206.7.9.1.2 Vapor-return line closeoff. An accept
able method shall be provided to close off the vapor 
return line from dispensers when the product is not 
being dispensed. 

2206.7.9.1.3 Piping. Piping in vapor-balance systems 
shall be in accordance with Sections 3403.6, 3404.2.9 
and 3404.2.11. Nonmetallic piping shall be installed 
in accordance with the manufacturer's installation 
instructions. 

Existing and new vent piping shall be in accor
dance with Sections 3403.6 and 3404.2. Vapor return 
piping shall be installed in a manner that drains back 
to the tank, without sags or traps in which liquid can 

. become trapped. If necessary, because of grade, con
densate tanks are allowed in vapor return piping. Con
densate tanks shall be designed and installed so that 
they can be drained without opening. 

2206.7.9.1.4 Flexible joints and shear joints. Flexi
ble joints shall be installed in accordance with Section 
3403.6.9. 

An approved shear joint shall be rigidly mounted 
and connected by a union in the vapor return piping at 
the base of each dispensing device. The shear joint 
shall be mounted flush with the top of the surface on 
which the dispenser is mounted. 

2206. 7.9.1.5 Testing. Vapor return lines and vent pip
ing shall be tested in accordance with Section 
3403.6.3. 

2206.7.9.2 Vapor-processing systems. Vapor-process
ing systems shall comply with Sections 2206.7.9.2.1 
through 2206.7.9.2.4. 

2206.7.9.2.1 Equipment. Equipment in vapor-pro
cessing systems, including hose nozzle valves, vapor 
pumps, flame arresters, fire checks or systems for pre
vention of flame propagation, controls and vapor-pro
cessing equipment, shall be individually listed for the 
intended use in a specified manner. 

Vapor-processing systems that introduce air into 
the underground piping or storage tanks shall be pro
vided with equipment for prevention of flame propa
gation that has been tested and listed as suitable for 
the intended use. 

2206.7.9.2.2 Location. Vapor-processing equipment 
shall be located at or above grade. Sources of ignition 
shall be located not less than 50 feet (15 240 mm) 
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from fuel-transfer areas and not less than 18 inches 
( 457 mm) above tank fill openings and tops of dis
penser islands. Vapor-processing units shall be 
located not less than 10 feet (3048 mm) from the near
est building or lot line of a property which can be built 
upon. 

Exception: Where the required distances to build
ings, lot lines or fuel-transfer areas cannot be 
obtained, means shall be provided to protect 
equipment against fire exposure. Acceptable 
means shall include but not be limited to: 

1. Approved protective enclosures, which 
extend at least 18 inches ( 457 mm) above the 
equipment, constructed of fire-resistant or 
noncombustible materials; or 

2. Fire protection using an approved water
spray system. 

Vapor-processing equipment shall be located a 
minimum of 20 feet (6096 mm) from dispensing 
devices. Processing equipment shall be protected 
against physical damage by guardrails, curbs, protec
tive enclosures or fencing. Where approved protec
tive enclosures are used, approved means shall be 
provided to ventilate the volume within the enclosure 
to prevent pocketing of flammable vapors. 

Where a downslope exists toward the location of 
the vapor-processing unit from a fuel-transfer area, 
the fire code official is authorized to require addi
tional separation by distance and height. 

2206.7.9.2.3 Installation. Vapor-processing units 
shall be securely mounted on concrete, masonry or 
structural steel supports on concrete or other 
noncombustible foundations. Vapor-recovery and 
vapor-processing equipment is allowed to be installed 
on roofs when approved. 

2206.7.9.2.4 Piping. Piping in a mechanical-assist 
system shall be in accordance with Sections 3403.6. 

SECT~ON 2207 
LIQUEFIED PETROLEUM GAS MOTOR 

FUEL-DISPENSING FACILITIES 

2207.1 General. Motor fuel-dispensing facilities for liquefied 
petroleum gas (LP-gas) fuel shall be in accordance with this 
section and Chapter 38. 

2207 .2 Approvals. Storage vessels and equipment used for the 
storage or dispensing of LP-gas shall be approved or listed in 
accordance with Sections 2207.2.1 and 2207.2.2. 

2207.2.1 Approved equipment. Containers, pressure relief 
devices (including pressure relief valves), pressure regula
tors and piping for LP-gas shall be approved. 

2207 .2.2 Listed equipment. Hoses, hose connections, 
vehicle fuel connections, dispensers, LP-gas pumps and 
electrical equipment used for LP-gas shall be listed. 

2207.3 Attendants. Motor fuel-dispensing operations for 
LP-gas shall be conducted by qualified attendants or in accor-
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dance with Section 2207 .6 by persons trained in the proper 
handling of LP-gas. 

2207 .4 Location of dispensing operations and equipment. 
In addition to the requirements of Section 2206.7, the point of 
transfer for LP-gas dispensing operations shall be 25 feet (7620 
mm) or more from buildings having combustible exterior wall 
surfaces, buildings having noncombustible exterior wall sur
faces that are not part of a I-hour fire-resistance-rated assem
bly, or buildings having combustible overhangs, lot lines of 
property which could be built on, public streets, or sidewalks 
and railroads; and at least 10 feet (3048 mm) from driveways 
and buildings having noncombustible exterior wall surfaces 
that are part of a fire-resistance-rated assembly having a rating 
of 1 hour or more. 

Exception: The point of transfer for LP-gas dispensing 
operations need not be separated from canopies that are con
structed in accordance with the International Building Code 
and which provide weather protection for the dispensing 
equipment. 

LP-gas containers shall be located in accordance with Chap
ter 38. LP-gas storage and dispensing equipment shall be 
located outdoors and in accordance with Section 2206. 7. 

2207 .S Installation of LP-gas dispensing devices and equip
ment. The installation and operation of LP-gas dispensing sys
tems shall be in accordance with Sections 2207.5.1 through 
2207.5.3 and Chapter 38. LP-gas dispensers and dispensing 
stations shall be installed in accordance with the manufac
turer's specifications and their listing. 

2207.S.1 Valves. A manual shutoff valve and an excess 
flow-control check valve shall be located in the liquid line 
between the pump and the dispenser inlet where the dis
pensing device is installed at a remote location and is not 
part of a complete storage and dispensing unit mounted on a 
common base. 

An excess flow-control check valve or an emergency 
shutoff valve shall be installed in or on the dispenser at the 
point at which the dispenser hose is connected to the liquid 
piping. A differential backpressure valve shall be consid
ered equivalent protection. 

A listed shutoff valve shall be located at the discharge end 
of the transfer hose. 

2207 .S.2 Hoses. Hoses and piping for the dispensing of 
LP-gas shall be provided with hydrostatic relief valves. The 
hose length shall not exceed 18 feet (5486 mm). An 
approved method shall be provided to protect the hose 
against mechanical damage. 

2207 .S.3 Vehicle impact protection. Vehicle impact pro
tection for LP-gas storage containers, pumps and dispensers 
shall be provided in accordance with Section 2206.4. 

2207.6 Private fueling of motor vehicles. Self-service LP-gas 
dispensing systems, including key, code and card lock dispens
ing systems, shall not be open to the public and shall be limited 
to the filling of permanently mounted fuel containers on 
LP-gas powered vehicles. 

204 

In addition to the requirements of Sections 2205 and 2206.7, • 
self-service LP-gas dispensing systems shall be in accordance 
with the following: 

1. The system shall be provided with an emergency shutoff 
switch located within 100 feet (30 480 mm) of, but not 
less than 20 feet (6096 mm) from, dispensers. 

2. The owner of the LP-gas motor fuel-dispensing facility 
shall provide for the safe operation of the system and the 
training of users. 

2207.7 Overfilling. LP-gas containers shall not be filled in 
excess of the fixed outage installed by the manufacturer or the 
weight stamped on the tank. 

SECTION 2208 
COMPRESSED NATURAL GAS MOTOR 

FUEL-DISPENSING FACILITIES 

2208.1 General. Motor fuel-dispensing facilities for com
pressed natural gas (CNG) fuel shall be in accordance with this 
sectionand Chapter 30. 

2208.2 Approvals. Storage vessels and equipment used for the 
storage, compression or dispensing of CNG shall be approved 
or listed in accordance with Sections 2208.2.1 and 2208.2.2. 

2208.2.1 Approved equipment. Containers, compressors, 
pressure relief devices (including pressure relief valves), 
and pressure regulators and piping used for CNG shall be 
approved. 

2208.2.2 Listed equipment. Hoses, hose connections, dis
pensers, gas detection systems and electrical equipment 
used for CNG shall be listed. Vehicle-fueling connections 
shall be listed and labeled. 

• 
2208.3 Location of dispensing operations and equipment. 
Compression, storage and dispensing equipment shall be 
located above ground, outside. 

Exceptions: 

1. Compression, storage or dispensing equipment shall 
be allowed in buildings of noncombustible construc
tion, as set forth in the International Building Code, 
which are unenclosed for three quarters or more of the 
perimeter. 

2. Compression, storage and dispensing equipment 
shall be allowed indoors or in vaults in accordance I 
with Chapter 30. 

2208.3.1 Location on property. In addition to the require
ments of Section 2203.1, compression, storage and dispens
ing equipment not located in vaults complying with Chapter I 
30 shall be installed as follows: 

1. Not beneath power lines. 

2. Ten feet (3048 mm) or more from the nearest building 
or lot line that could be built on, public street, side
walk or source of ignition. 

Exception: Dispensing equipment need not be 
separated from canopies that are constructed in 
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accordance with the International Building Code 
and that provide weather protection for . the dis
pensing equipment. 

3. Twenty-five feet (7620 mm) or more from the nearest 
rail of any railroad track and 50 feet (15 240 mm) or 
more from the nearest rail of any railroad main track 
or any railroad or transit line where power for train 
propulsion is provided by an outside electrical source, 
such as third rail or overhead catenary. 

4. Fifty feet (15 240 mm) or more from the vertical plane 
below the nearest overhead wire of a trolley bus line. 

2208.4 Private fueling of motor vehicles. Self-service 
CNG-dispensing systems, including key, code and card lock 
dispensing systems, shall be limited to the filling of perma
nently mounted fuel containers on CNG-powered vehicles. 

In addition to the requirements in Section 2205, the owner of 
a self-service CNG motor fuel-dispensing facility shall ensure 
the safe operation of the system and the training of users. 

2208.5 Pressure regulators. Pressure regulators shall be 
designed and installed or protected so that their operation will 
not be affected by the elements (freezing rain, sleet, snow or 
ice), mud or debris. The protection is allowed to be an integral 
part of the regulator. 

2208.6 Valves. Gas piping to equipment shall be provided with 
a remote, readily accessible manual shutoff valve. 

2208.7 Emergency shutdown control. An emergency shut
down control shall be located within 75 feet (22 860 mm) of, 
but not less than 25 feet (7620 mm) from, dispensers and shall 
also be provided in the compressor area. Upon activation, the 
emergency shutdown system shall automatically shut off the 
power supply to the compressor and close valves between the 
main gas supply and the compressor and between the storage 
containers and dispensers. 

2208.8 Discharge of CNG from motor vehicle fuel storage 
containers. The discharge of CNG from motor vehicle fuel 
cylinders for the purposes of maintenance, cylinder certifica
tion, calibration of dispensers or other activities shall be in 
accordance with Sections 2208.8.1 through 2208.8.1.2.6. 

2208.8.1 Methods of discharge. The discharge of CNG 
from motor vehicle fuel cylinders shall be accomplished 
through a closed transfer system in accordance with Section 
2208.8.1.1 or an approved method of atmospheric venting 
in accordance with Section 2208.8.1.2. 

2208.8.1.1 Closed transfer system. A documented pro
cedure that explains the logical sequence for discharging 
the cylinder shall be provided to the fire code official for 
review and approval. The procedure shall include what 
actions the operator will take in the event of a low-pres
sure or high-pressure natural gas release during the dis
charging activity. A drawing illustrating the arrangement 
of piping, regulators and equipment settings shall be pro
vided to the fire code official for review and approval. 
The drawing shall illustrate the piping and regulator 
arrangement and shall be shown in spatial relation to the 
location of the compressor, storage vessels and emer
gency shutdown devices. 
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2208.8.L2 Atmosphedc venting. Atmospheric venting 
of CNG shall comply with Sections 2208.8.1.2.1 
through 2208.8.1.2.6. 

2208.8.1.2.1 Plans and specifications. A drawing 
illustrating the location of the vessel support, piping, 
the method of grounding and bonding, and other 
requirements specified herein shall be provided to the 
fire code official for review and approval. 

2208.8.1.2.2 Cylinder stability. A method of rigidly 
supporting the vessel during the venting of CNG shall 
be provided. The selected method shall provide not 
less than two points of support and shall prevent the 
horizontal and lateral movement of the vessel. The 
system shall be designed to prevent the movement of 
the vessel based on the highest gas-release velocity 
through valve orifices at the vessel's rated pressure 
and volume. The structure or appurtenance shall be 
constructed of noncombustible materials. 

2208.8.1.2.3 Separation. The structure or appurte
nance used for stabilizing the cylinder shall be sepa
rated from the site equipment, features and exposures 
and shall be located in accordance with Table 
2208.8.1.2.3. 

TABLE 2208.8.1.2.3 
SEPARATION DISTANCE FOR ATMOSPHERIC VENTING OF CNG 

MINIMUM SEPARATION 
EQUIPMENT OR FEATURE (feet) 

Buildings 25 

Building openings 25 

Lot lines 15 

Public ways 15 

Vehicles 25 

CNG compressor and storage vessels· 25 

CNG dispensers 25 

For SI: 1 foot = 304.8 mm. 

2208.8.1.2.4 Grounding and bonding. The structure 
or appurtenance used for supporting the cylinder shall 
be grounded in accordance with the ICC Electrical 
Code. The cylinder valve shall be bonded prior to the 
commencement of venting operations. 

2208.8.1.2.5 Vent tube. A vent tube that will divert 
the gas flow to atmosphere shall be installed on the 
cylinder prior to commencement of the venting and 
purging operation. The vent tube shall be constructed 
of pipe or tubing materials approved for use with 
CNG in accordance with Chapter 30. 

The vent tube shall be capable of dispersing the gas 
a minimum of 10 feet (3048 mm) above grade level. 
The vent tube shall not be provided with a rain cap or 
other feature which would limit or obstruct the gas 
flow. 

At the connection fitting of the vent tube and the 
CNG cylinder, a listed bidirectional detonation flame 
arrester shall be provided. 
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2208.8.1.2.6 Signage. Approved "No Smoking" 
signs complying with Section 310 shall be posted 
within 10 feet (3048 mm) of the cylinder support 
structure or appurtenance. Approved CYLINDER 
SHALL BE BONDED signs shall be posted on the 
cylinder support structure or appurtenance. 

SECTION 2209 
HYDROGEN MOTOR FUEL-DISPENSING 

AND GENERATION FACILITIES 

2209.1 General. Hydrogen motor fuel-dispensing and genera
tion facilities shall be in accordance with this section and Chap-

1 ter 35. Where a fuel-dispensing facility also includes a repair 
garage, the repair operation shall comply with Section 2211. 

I 

I 

I 

2209.2 Equipment. Equipment used for the generation, com
pression, storage or dispensing of hydrogen shall be designed 
for the specific application in accordance with Sections 
2209.2.1 through 2209.2.3. 

2209.2.1 Approved equipment. Cylinders, containers and 
tanks; pressure relief devices, including pressure valves; 
hydrogen vaporizers; pressure regulators; and piping used 
for gaseous hydrogen systems shall be designed and con
structed in accordance with Section 3003, 3203 or NFPA 
55. 

2209.2.2 Listed equipment. Hoses, hose connections, 
compressors, hydrogen generators, dispensers, detection 
systems and electrical equipment used for hydrogen shall be 
listed for use with hydrogen. Hydrogen motor fueling con
nections shall be listed and labeled for use with hydrogen. 

2209.2.3 Electrical equipment. Electrical installations 
shall be in accordance with the ICC Electrical Code. 

2209.3 Location on property. In addition to the requirements 
of Section 2203 .1, generation, compression, storage and dis
pensing equipment shall be located in accordance with Sec
tions 2209.3.1 through Section 2209.3.3. 

2209.3.l Separation from outdoor exposure hazards. 
Generation, compression and dispensing equipment shall 
be separated from other fuels or equivalent risks to life, 
safety and buildings or public areas in accordance with 
Table 2209.3.1. 
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Exception: Closed systems with a hydrogen capacity of 
3,000 cubic feet (85 m3) or less at NTP. 

2209.3.1.1 Barrier wall construction-gaseous hydro
gen. The outdoor separation shall be allowed to be 
reduced to 5 feet (1524 mm) where a 2-hour fire barrier 
interrupts the line of sight between equipment, other than 
dispensers, and the exposure within the radial distance as 
indicated by the tabular value. The height of the barrier 
shall be a minimum of 6 feet ( 1829 mm), but not less than 
1.5 times the height of the equipment, measured verti
cally. The length of the wall shall be not less than 1.5 
times the maximum diameter or length of the tank. 

2209.3.1.2 Location of equipment. Equipment shall be 
located from the enclosing walls at a distance not less 
than one tank diameter. When horizontal tanks are used, 

the distance from any one enclosing wall shall be not less • 
than one-half the length of the tank or a minimum of 5 
feet (1524 mm). 

2209.3.2 Location of dispensing operations and equip
ment. Generation, compression, storage and dispensing 
equipment shall be located in accordance with Sections I 
2209.3.2.1through2209.3.2.6.3. 

TABLE 2209.3.1 
MINIMUM SEPARATION FOR GASEOUS 

HYDROGEN DISPENSERS, COMPRESSORS, 
GENERATORS AND STORAGE VESSELS 

DISTANCE8 

OUTDOOR EQUIPMENT OR FEATURE (feet) 

Building-Noncombustible walls lOb,c 

Building-Combustible walls 25b,c 

Public sidewalks and parked vehicles 15b,c 

Lot line lOb 

Air intake openings 25d 

Wall openings located less than 25 feet above grade 20d 

Wall openings located 25 feet or more above grade 25d 

Outdoor public assembly 25b 

Ignition sourcee 10 

Above-ground flammable or combustible liquid 
storage - diked in accordance with Section 20 
3404.2.9.6, distance to dike wall 

Above-ground flammable or combustible liquid 
storage-not diked in accordance with Section 50 
3404.2.9.6, distance to tank 

Underground flammable or combustible liquid 
20 

storage-distance to vent or fill opening 

Flammable gas storage (other than hydrogen)-
with emergency shutoff interconnected with the 25 
hydrogen system 

Above-ground flammable gas storage (other than 
hydrogen)-without emergency shutoff 50 
interconnected with the hydrogen system 

Combustible waste material (see Section 304.1.1) sob 

Vertical plane of the nearest overhead electric wire 
50 of an electric trolley, train or bus line 

Vertical plane of the nearest wire of overhead 
5 electrical power distribution lines 

For SI: 1foot=304.8 mm. 1 cubic foot= 0.02832m3. 

a. The applicability of tabular distance is in terms of a radius that defines a 
hemisphere from the source when not interrupted by an intervening fire bar
rier without through penetrations. 

b. See Section 2209.3.1.1. 

I 
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c. The dispenser and point of transfer for dispensing need not be separated 
from canopies constructed in accordance with Section 406.5 of the Interna
tional Building Code and constructed in a manner that prevents the accumu
lation of hydrogen gas. 

d. Measured along the natural and unobstructed line of travel (e.g., around pro
tective walls, around comers of buildings). 

e. Ignition sources include appliance burner igniters, hot work and hot surfaces 
capable of igniting flammable vapors. • I 
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2209.3.2.1 Outdoors. Generation, compression, storage 
or dispensing equipment shall be allowed outdoors in 
accordance with Section 2209.3.1. 

2209.3.2.2 Weather protection. Generation, compres
sion, storage or dispensing equipment shall be allowed 
under weather protection in accordance with the require
ments of Section 2704.13 and constructed in a manner 
that prevents the accumulation of hydrogen gas. 

2209.3.2.3 Indoors. Generation, compression, storage 
and dispensing equipment shall be located in indoor 
rooms or areas constructed in accordance with the 
requirements of the International Building Code, the 
International Fuel Gas Code and the International 
Mechanical Code and one of the following: 

1. Inside a building in a hydrogen cutoff room 
designed and constructed in accordance with Sec
tion 420 of the International Building Code. 

2. Inside a building not in a hydrogen cutoff room 
where the gaseous hydrogen system is listed and 
labeled for indoor installation and installed in 
accordance with the manufacturer's installation 
instructions. 

3. Inside a building in a dedicated hydrogen fuel dis
pensing area having an aggregate hydrogen deliv
ery capacity no greater than 12 standard cubic feet 
per minute (SCFM) and designed and constructed 
in accordance with Section 703.l of the Interna
tional Fuel Gas Code. 

2209.3.2.3.1 Maintenance. Gaseous hydrogen sys
tems and detection devices shall be maintained in 
accordance with the manufacturer's instructions. 

2209.3.2.3.2 Smoking. Smoking shall be prohibited 
in hydrogen cutoff rooms. "No Smoking" signs shall 
be provided at all entrances to hydrogen cutoff rooms. 

2209.3.2.3.3 Ignition source control. Open flames, 
flame-producing devices and other sources of igni
tion shall be controlled in accordance with Chapter 
35. 

2209.3.2.3.4 Housekeeping. Hydrogen cutoff rooms 
shall be kept free from combustible debris and stor
age. 

2209.3.2.4 Gaseous hydrogen storage. Storage of gas
eous hydrogen shall be in accordance with Chapters 30 
and 35. 

2209.3.2.5 Liquefied hydrogen storage. Storage ofliq
uefied hydrogen shall be in accordance with Chapter 32. 

2209.3.2.5.1 Location on property. In addition to the 
requirements of Section 2203 .1, above-ground lique
fied hydrogen storage containers, compression and 
vaporization equipment serving motor fuel-dispens
ing operations shall be located 25 feet (7620 mm) 
from buildings having combustible exterior wall sur
faces; buildings having noncombustible exterior wall 
surfaces that are not part of a I-hour fire-resis
tance-rated assembly; wall openings; lot lines of 
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property that could be built on; public streets and 
parked vehicles. 

2209.3.2.5.1.1 Barrier wall construction-lique
fied hydrogen. The outdoor separation distance 
shall be permitted to be reduced to 5 feet (1524 
mm) where a 2-hour fire barrier interrupts the line 
of sight between equipment, other than dispensers, 
and the exposure within the radial distance as indi
cated by the tabular value. The height of the barrier 
shall be a minimum of 6 feet ( 1829 mm) but no less 
than 1.5 times the height of equipment, other than 
the cryogenic storage vessel, measured vertically. 
The length of the wall shall be no less than 1.5 
times the maximum diameter or length of the tank. 
The 2-hour fire banfor shall not have more than 
two sides at approximately 90-degree (1.57 rad) 
directions, or three sides with connecting angles of 
approximately 135 degrees (2.36 rad). When fire 
barrier walls on three sides are used, piping and 
control systems serving stationary tanks shall be 
located at the open side of the enclosure created by 
the barrier walls. 

2209.3.2.5.1.2 Location of equipment. Equip
ment shall be located from the enclosing walls at a 
distance not less than one tank diameter. When 
horizontal tanks are used the distance from any one 
enclosing wall shall be not less than one-half the 
length of the tank or a minimum of 5 feet (1524 
mm). 

2209.3.2.6 Canopy tops. Gaseous hydrogen compres
sion and storage equipment located on top of motor 
fuel-dispensing facility canopies shall be in accordance 
with Sections 2209.3.2.6.1 through 2209.3.2.6.3, Chap
ters 30 and 35 and the International Fuel Gas Code. 

2209.3.2.6.1 Constmction. Canopies shall be con
structed in accordance with the motor fuel-dispensing 
facility canopy requirements of Section 406 of the 
International Building Code. 

2209.3.2.6.2 Fire-extinguishing systems. Fuel-dis
pensing areas under canopies shall be equipped 
throughout with an approved automatic sprinkler sys
tem in accordance with Section 903 .3 .1.1. The design 
of the sprinkler system shall not be less than that 
required for Extra Hazard Group 2 occupancies. 
Operation of the sprinkler system shall activate the 
emergency functions of Sections 2209.3.2.6.2.1 and 
2209.3.2.6.2.2. 

2209.3.2.6.2.1 Emergency discharge. Operation 
of the automatic sprinkler system shall activate an 
automatic emergency discharge system, which 
will discharge the hydrogen gas from the equip
ment on the canopy top through the vent pipe sys
tem. 

2209.3.2.6.2.2 Emergency shutdown control. 
Operation of the automatic sprinkler system shall 
activate the emergency shutdown control required 
by Section 2209.5.3. 
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2209.3.2.6.3 Signage. Approved signage having 
2-inch (51 mm) block letters shall be affixed at 
approved locations on the exterior of the canopy 
structure stating: CANOPY TOP HYDROGEN 
STORAGE. 

2209.3.3 Canopies. Dispensing equipment need not be sep-
1 arated from canopies of Type I or II construction that are 

constructed in a manner that prevents the accumulation of 
I hydrogen gas and in accordance with Section 406.5 of the 

• International Building Code. 

2209.4 Dispensing into motor vehicles at self-service hydro
gen motor fuel-dispensing facilities. Self-service hydrogen 
motor fuel-dispensing systems, including key, code and card 
lock dispensing systems, shall be limited to the filling of per
manently mounted fuel containers on hydrogen-powered vehi
cles. 

In addition to the requirements in Section 2211, the owner of 
a self-service hydrogen motor fuel-dispensing facility shall 
provide for the safe operation of the system through the institu
tion of a fire safety plan submitted in accordance with Section 
404, the training of employees and operators who use and 
maintain the system in accordance with Section 406, and provi
sions for hazard communication in accordance with Section 
407. 

2209.5 Safety precautions. Safety precautions at hydrogen 
motor fuel-dispensing and generation facilities shall be in 
accordance with Sections 2209 .5 .1 through 2209 .5 .4.3. 6. 

2209.5.2.1 Identification. Manual emergency shutoff 
valves shall be identified and the location shall be clearly 
visible, accessible and indicated by means of a sign. 

2209.5.3 Emergency shutdown controls. In addition to the 
manual emergency shutoff valve required by Section 
2209.5.2, a remotely located, manually activated emer
gency shutdown control shall be provided. An emergency 
shutdown control shall be located within 75 feet (22 860 
mm) of, but not less than 25 feet (7620 mm) from, dispens
ers and hydrogen generators. 

2209.5.3.1 System requirements. Activation of the 
emergency shutdown control shall automatically shut off 
the power supply to all hydrogen storage, compression 
and dispensing equipment; shut off natural gas or other 
fuel supply to the hydrogen generator; and close valves 
between the main supply and the compressor and 
between the storage containers and dispensing equip
ment. 

2209.5.4 Venting of hydrogen systems. Hydrogen systems 
shall be equipped with pressure relief devices that will I 
relieve excessive internal pressure in accordance with Sec-
tions 2209.5.4.1through2209.5.4.3.6. I 

2209.5.4.1 Location of discharge. Hydrogen vented 
from vent pipe systems serving pressure relief devices or 
purging systems shall not be discharged inside buildings 
or under canopies used for weather protection. 

2209.5.1 Protection from vehicles. Guard posts or other 
approved means shall be provided to protect hydrogen stor
age systems and use areas subject to vehicular damage in 
accordance with Section 312. 

2209.5.4.2 Pressure relief devices. Portions of the sys-
tem subject to overpressure shall be protected by pres- • 
sure relief devices designed and installed in accordance 

I 
with the requirements of CGA S-1.1, S-1.2, S-1.3 or the 

2209.5.2 Emergency shutoff valves. A manual emergency 
shutoff valve shall be provided to shut down the flow of gas 
from the hydrogen supply to the piping system. 

ASME Boiler and Pressure Vessel Code, as applicable. 
Containers used for the storage of liquefied hydrogen 
shall be provided with pressure relief devices in accor-
dance with Section 3203.2. 

Vent 
Pipe i 
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Line 
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H =Minimum height in feet of vent pipe above the ground or above any structure or equipment within distance (D) where personnel might be present. 
D = Distance in feet to adjacent structure or equipment where personnel might be present. 

FIGURE 2209.5.4.3.4 
HYDROGEN VENT PIPE HEIGHT (H) VERSUS DISTANCE (D) REQUIREMENTS 
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2209.5.4.2.1 Minimum rate of discharge. The mini
mum flow capacity of pressure relief devices on 
hydrogen storage containers shall be at least the 
capacity required by Section 2209.5.4.2 or the capac
ity required to accommodate a hydrogen compressor 
that fails to shut down or unload, whichever is greater. 

2209.5.4.3 Vent pipe. Stationary containers and tanks 
shall be provided with a vent pipe system that will divert 
gas discharged from pressure relief devices to the atmo
sphere. Vent pipe systems serving pressure relief devices 
and purging systems used for operational control shall be 
designed and constructed in accordance with Sections 
2209.5.4.3.1 through 2209.5.4.3.6. 

2209.5.4.3.1 Materials of construction. The vent 
pipe system shall be constructed of materials 
approved for hydrogen service in accordance with 
ASME B3 l .3 for the rated pressure, volume and tem
perature of gas to be transported. The vent piping 
shall be designed for the maximum backpressure 
within the pipe, but not less than 335 pounds per 
square inch gauge (psig) (2310 kPa). 

2209.5.4.3.2 Structural support. The vent pipe sys
tem shall be supported to prevent structural collapse 
and shall be provided with a rain cap or other feature 
that would not limit or obstruct the gas flow from 
venting vertically upward. 

2209.5.4.3.3 Obstructions. A means shall be provided 
to prevent water, ice and other debris from accumulating 
inside the vent pipe or obstructing the vent pipe. 

2209.5.4.3.4 Height of vent and separation. The 
height (H) and separation distance (D) of the vent pipe 
shall meet the criteria set forth in Table 2209.5.4.3.4 
for the combinations of maximum hydrogen flow 
rates and vent stack opening diameters listed. Alter-
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native venting systems shall be allowed when in 
accordance with Section 2209.5.4.3.6. 

2209.5.4.3.5 Maximum flow rate. The vent pipe sys
tem shall be sized based on the maximum flow rate for 
the system served and be specified on the construction 
documents. The maximum flow rate shall be deter
mined in accordance with the requirements of CGA 
S-1.3 using the aggregate gas flow rate from all con
nected vent, purge and relief devices that operate simul
taneously during a venting operation, purging operation 
or emergency relief event. 

2209.5.4.3.6 Alternative venting systems. Where 
alternative venting systems are used in lieu of the 
requirements of Section 2209.5.4.3.5, an analysis of 
radiant heat exposures and hydrogen concentrations 
shall be provided. The analysis of exposure to radiant 
heat shall assume a wind speed of 30 feet/second 
(9 .14 m/sec) and provide a design that limits radiant 
heat exposure to the maximum values shown in Table 
2209.5.4.3.6(1). The analysis of exposure to hydro
gen concentration shall provide a design that limits 
the maximum hydrogen concentration to the values 
shown in Table 2209.5.4.3.6(2). 

SECTION 2210 
MARINE MOTOR FUEL-DISPENSING FACILITIES 

2210.1 General. The construction of marine motor fuel-dis
pensing facilities shall be in accordance with the International 
Building Code and NFPA 30A. The storage of Class I, II or IIIA 
liquids at marine motor fuel-dispensing facilities shall be in 
accordance with this chapter and Chapter 34. 

2210.2 Storage and handling. The storage and handling of 
Class I, II or IHA liquids at marine motor fuel-dispensing facil
ities shall be in accordance with Sections 2210.2.1 through 
2210.2.3. 

TABLE 2209.5.4.3.4 
VENT PIPE HEIGHT AND SEPARATION DISTANCE 

VERSUS HYDROGEN FLOW RATE AND VENT PIPE DIAMETER a,b,c,d,e,f 

HYDROGEN ::;500 CFM > 500 to ::; 1,000 CFM > 1,000 to ::; 2,000 > 2,000 to ::; 5,000 > 5,000 to ::; 10,000 > 10,000 to ::; 20,000 
FLOW RATE at NTP9 at NTP9 CFM at NTP9 CFM at NTPh CFM at NTPh CFM at NTPh 

Height (ft) 8 8 12 17 25 36 

Distance (ft) 13 17 26 40 53 81 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm, 1 Btu/f~ = 3.153W/m2, 1 foot/second= 304.8 mm/sec. 
a. Minimum distance to property line is 1.25D. 
b. Designs seeking to achieve greater heights with commensurate reductions in separation distances shall be designed in accordance with accepted engineering prac

tice. 
c. With this table personnel on the ground or on the building and/or equipment are exposed to a maximum of 1,500 Btu/hr. ft2 ,and are assumed to be provided with a 

means to escape to a shielded area within 3 minutes, including the case of a 30 ft./sec. wind. 
d. Designs seeking to achieve greater radiant exposures to noncombustible equipment shall be designed in accordance with accepted engineering practice. 
e. The analysis reflected in this table does not permit hydrogen air mixtures that would exceed one-half of the lower flammable limit (LFL) for hydrogen (2 percent by 

volume) at the building or equipment, including the case of a 30 ft./sec. wind. 

I 

--

f. See Figure 2209.5.4.3.4. I 
g. For vent pipe diameters up to and including 2 inches. 
h. For vent pipe diameters up to and including 3 inches. 
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TABLE 2209.5.4.3.6(1) 
MAXIMUM RADIANT HEAT EXPOSURE 

EXPOSED OBJECT MAXIMUM RADIANT HEAT TIME DURATION (minutes) 

Personnel 1,500 Btu/hrft2 (4732 W/m2) 3 

Noncombustible equipment 8,000 Btulhr-ft2 (25 237 W/m2) Any 

Lot line 500 Btu/hr·ft2 (1577 W/m2) Any 

TABLE 2209.5.4.3.6(2) 
MAXIMUM HYDROGEN CONCENTRATION EXPOSURE 

EXPOSED OBJECT MAXIMUM HYDROGEN CONCENTRATION 

Personnel, buildings or equipment 50% LFL within a distance of D and Hof Table 2209.5.4.3.4 

Lot line 50% LFL within 1.25 times the distance of D and Hof Table 2209.5.4.3.4 

2210.2.1 Class I, II or IHA liquid storage. Class I, II or 
IIIA liquids stored inside of buildings used for marine motor 
fuel-dispensing facilities shall be stored in approved con
tainers or portable tanks. Storage of Class I liquids shall not 
exceed 10 gallons (38 L). 

Exception: Storage in liquid storage rooms in accor
dance with Section 3404.3.7. 

2210.2.2 Class II or IHA liquid storage and dispensing. 
Class II or IIIA liquids stored or dispensed inside of build
ings used for marine motor fuel-dispensing facilities shall 
be stored in and dispensed from approved containers or por
table tanks. Storage of Class II and IIIA liquids shall not 
exceed 120 gallons (454 L). 

2210.2.3 Heating equipment. Heating equipment installed 
in Class I, II or IIIA liquid storage or dispensing areas shall 
comply with Section 2201.6. 

2210.3 Dispensing. The dispensing of liquid fuels at marine 
motor fuel-dispensing facilities shall comply with Sections 
2210.3.1 through 2210.3.5. 

2210.3.1 General. Wharves, piers or floats at marine motor 
fuel-dispensing facilities shall be used exclusively for the 
dispensing or transfer of petroleum products to or from 
marine craft, except that transfer of essential ship stores is 
allowed. 

2210.3.2 Supervision. Marine motor fuel-dispensing facil
ities shall have an attendant or supervisor who is fully aware 
of the operation, mechanics and hazards inherent to fueling 
of boats on duty whenever the facility is open for business. 
The attendant's primary function shall be to supervise, 
observe and control the dispensing of Class I, II or IIIA liq
uids or flammable gases. 

2210.3.3 Hoses and nozzles. Dispensing of Class I, II or 
IIIA liquids into the fuel tanks of marine craft shall be by 
means of an approved-type hose equipped with a listed 
automatic-closing nozzle without a latch-open device. 

Hoses used for dispensing or transferring Class I, II or 
IIIA liquids, when not in use, shall be reeled, racked or oth
erwise protected from mechanical damage. 

2210.3.4 Portable containers. Class I, II or IIIA liquids 
shall not be dispensed into a portable container unless such 
container is approved. 
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2210.3.5 Liquefied petroleum gas. Liquefied petroleum 
gas cylinders shall not be filled at marine motor fuel-dis
pensing facilities unless approved. Approved storage facili
ties for LP-gas cylinders shall be provided. See also Section 
2207. 

2210.4 Fueling of marine vehicles at other than approved 
marine motor fuel-dispensing facilities. Fueling of floating 
marine craft with Class I fuels at other than a marine motor 
fuel-dispensing facility is prohibited. Fueling of floating 
marine craft with Class II or III fuels at other than a marine 
motor fuel-dispensing facility shall be in accordance with all of 
the following: 

1. The premises and operations shall be approved by the 
fire code official. 

2. Tank vehicles and fueling operations shall comply with 
Section 3406.6. 

3. The dispensing nozzle shall be of the listed auto
matic-closing type without a latch-open device. 

4. Nighttime deliveries shall only be made in lighted areas. 

5. The tank vehicle flasher lights shall be in operation while 
dispensing. 

6. Fuel expansion space shall be left in each fuel tank to pre-
vent overflow in the event of temperature increase. 

2210.5 Fire prevention regulations. General fire safety regu
lations for marine motor fuel-dispensing facilities shall comply 
with Sections 2210.5.1 through 2210.5.7. 

2210.5.1 Housekeeping. Marine motor fuel-dispensing 
facilities shall be maintained in a neat and orderly manner. 
Accumulations of rubbish or waste oils in excessive 
amounts shall be prohibited. 

2210.5.2 Spills. Spills of Class I, II or IIIA liquids at or on 
the water shall be reported immediately to the fire depart
ment and jurisdictional authorities. 

2210.5.3 Rubbish containers. Metal containers with 
tight-fitting or self-closing metal lids shall be provided for 
the temporary storage of combustible trash or rubbish. 

2210.5.4 Marine vessels and craft. Vessels or craft shall 
not be made fast to fuel docks serving other vessels or craft 
occupying a berth atamarine motor fuel-dispensing facility. 
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2210.5.5 Sources of ignition. Construction, maintenance, 
repair and reconditioning work involving the use of open 
flames, arcs or spark-producing devices shall not be per
formed at marine motor fuel-dispensing facilities or within 
50 feet (15 240 mm) of the dispensing facilities, including 
piers, wharves or floats, except for emergency repair work 
approved in writing by the fire code official. Fueling shall 
not be conducted at the pier, wharf or float during the course 
of such emergency repairs. 

2210.5.5.1 Smoking. Smoking or open flames shall be 
prohibited within 50 feet (15 240 mm) of fueling opera
tions. "No Smoking" signs complying with Section 310 
shall be posted conspicuously about the premises. Such 
signs shall have letters not less than 4 inches (102 mm) in 
height on a background of contrasting color. 

2210.5.6 Preparation of tanks for fueling. Boat owners 
and operators shall not offer their craft for fueling unless the 
tanks being filled are properly vented to dissipate fumes to 
the outside atmosphere. 

2210.5.7 Warning signs. Warning signs shall be promi
nently displayed at the face of each wharf, pier or float at 
such elevation as to be clearly visible from the decks of 
marine craft being fueled. Such signs shall have letters not 
less than 3 inches (76 mm) in height on a background of 
contrasting color bearing the following or approved equiva
lent wording: 

WARNING 
NO SMOKING-STOP ENGINE WHILE FUELING, 

SHUT OFF ELECTRICITY. 

DO NOT START ENGINE UNTIL AFTER BELOW 
DECK SPACES ARE VENTILATED. 

2210.6 Fire protection. Fire protection features for marine 
motor fuel-dispensing facilities shall comply with Sections 
2210.6.1through2210.6.4. 

2210.6.1 Standpipe hose stations. Fire hose, where pro
vided, shall be enclosed within a cabinet, and hose stations 
shall be labeled: FIRE HOSE-EMERGENCY USE 
ONLY. 

2210.6.2 Obstruction of fire protection equipment. 
Materials shall not be placed on a pier in such a manner as to 
obstruct access to fire-fighting equipment or piping system 
control valves. 

2210.6.3 Access. Where the pier is accessible to vehicular 
traffic, an unobstructed roadway to the shore end of the 
wharf shall be maintained for access by fire apparatus. 

2210.6.4 Portable fire extinguishers. Portable fire 
extinguishers in accordance with Section 906, each having a 
minimum rating of 20-B:C, shall be provided as follows: 

1. One on each float. 

2. One on the pier or wharf within 25 feet (7620 mm) of 
the head of the gangway to the float, unless the office 

· is within 25 feet (7620 mm) of the gangway or is on 
the float and an extinguisher is provided thereon. 
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SECTION 2211 
REPAIR GARAGES 

2211.1 General. Repair garages shall comply with this section 
and the International Building Code. Repair garages for vehi
cles that use more than one type of fuel shall comply with the 
applicable provisions of this section for each type of fuel used. 

Where a repair garage also includes a motor fuel-dispensing 
facility, the fuel-dispensing operation shall comply with the 
requirements of this chapter for motor fuel-dispensing facili
ties. 

2211.2 Storage and use of flammable and combustible liq
uids. The storage and use of flammable and combustible liq
uids in repair garages shall comply with Chapter 34 and 
Sections 2211.2.1 through 2211.2.4. 

2211.2.1 Cleaning of parts. Cleaning of parts shall be con
ducted in listed and approved parts-cleaning machines in 
accordance with Chapter 34. 

2211.2.2 Waste oil, motor oil and other Class IIIB liq
uids. Waste oil, motor oil and other Class IIIB liquids shall 
be stored in approved tanks or containers, which are allowed 
to be stored and dispensed from inside repair garages. 

2211.2.2.1 Tank location. Tanks storing Class IIIB liq
uids in repair garages are allowed to be located at, below 
or above grade, provided that adequate drainage or con
tainment is provided. 

2211.2.2.2 Liquid classification. Crankcase drainings 
shall be classified as Class IIIB liquids unless otherwise 
determined by testing. 

2211.2.3 Drainage and disposal ofliquids and oil-soaked 
waste. Garage floor drains, where provided, shall drain to 
approved oil separators or traps discharging to a sewer in 
accordance with the International Plumbing Code. Con
tents of oil separators, traps and floor drainage systems shall 
be collected at sufficiently frequent intervals and removed 
from the premises to prevent oil from being carried into the 
sewers. 

2211.2.3.1 Disposal ofliquids. Crankcase drainings and 
liquids shall not be dumped into sewers, streams or on 
the ground, but shall be stored in approved tanks or con
tainers in accordance with Chapter 34 until removed 
from the premises. 

2211.2.3.2 Disposal of oily waste. Self-closing metal 
cans shall be used for oily waste. 

2211.2.4 Spray finishing. Spray finishing with flammable 
or combustible liquids shall comply with Chapter 15. 

2211.3 Sources of ignition. Sources of ignition shall not be 
located within 18 inches ( 457 mm) of the floor and shall com
ply with Chapters 3 and 26. 

2211.3.1 Equipment. Appliances and equipment installed 
in a repair garage shall comply with the provisions of the 
International Building Code, the International Mechanical 
Code and the ICC Electrical Code. 

2211.3.2 Smoking. Smoking shall not be allowed in repair 
garages except in approved locations. 
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2211.4 Below-grade areas. Pits and below-grade work areas 
in repair garages shall comply with Sections 2211.4.1 through 
2211.4.3. 

2211.4.1 Construction. Pits and below-grade work areas 
shall be constructed in accordance with the International 
Building Code. 

2211.4.2 Means of egress. Pits and below-grade work areas 
shall be provided with means of egress in accordance with 
Chapter 10. 

2211.4.3 Ventilation. Where Class I liquids or LP-gas are 
stored or used within a building having a basement or pit 
wherein flammable vapors could accumulate, the basement 
or pit shall be provided with mechanical ventilation in 
accordance with the International Mechanical Code, at a 
minimum rate of 1.5 cubic feet per minute per square foot 
(cfm/ft2) [0.008 m3/(s · m2)] to prevent the accumulation of 
flammable vapors. 

2211.S Preparation of vehicles for repair. For vehicles pow
ered by gaseous fuels, the fuel shutoff valves shall be closed 
prior to repairing any portion of the vehicle fuel system. 

Vehicles powered by gaseous fuels in which the fuel system 
has been damaged shall be inspected and evaluated for fuel sys
tem integrity prior to being brought into the repair garage. The 
inspection shall include testing of the entire fuel delivery sys
tem for leakage. 

2211.6 Fire extinguishers. Fire extinguishers shall be pro
vided in accordance with Section 906. 

2211.7 Repair garages for vehicles fueled by 
lighter-than-air fuels. Repair garages for the conversion and 
repair of vehicles which use CNG, liquefied natural gas (LNG), 
hydrogen or other lighter-than-air motor fuels shall be in accor
dance with Sections 2211.7 through 2211.7.2.3 in addition to 
the other requirements of Section 2211. 

Exception: Repair garages where work is not performed on 
the fuel system and is limited to exchange of parts and main
tenance requiring no open flame or welding. 

2211.7.1 Ventilation. Repair garages used for the repair of 
natural gas- or hydrogen-fueled vehicles shall be provided 
with an approved mechanical ventilation system. The 
mechanical ventilation system shall be in accordance with 
the International Mechanical Code and Sections 2211.7 .1.1 
and 2211.7.1.2. 
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Exception: Repair garages with natural ventilation 
when approved. 

2211.7.1.1 Design. Indoor locations shall be ventilated 
utilizing air supply inlets and exhaust outlets arranged to 
provide uniform air movement to the extent practical. 
Inlets shall be uniformly arranged on exterior walls near 
floor level. Outlets shall be located at the high point of 
the room in exterior walls or the roof. 

Ventilation shall be by a continuous mechanical venti
lation system or by a mechanical ventilation system acti
vated by a continuously monitoring natural gas detection 
system or, for hydrogen, a continuously monitoring 
flammable gas detection system, each activating at a gas 

concentration of not more than 25 percent of the lower -
flammable limit (LPL). In all cases, the system shall shut 
down the fueling system in the event of failure of the ven-
tilation system. 

The ventilation rate shall be at least 1 cubic foot per 
minute per 12 cubic feet (0.00139 m3 x m3) of room vol
ume. 

2211.7.1.2 Operation. The mechanical ventilation sys
tem shall operate continuously. 

Exceptions: 

1. Mechanical ventilation systems that are inter
locked with a gas detection system designed in 
accordance with Sections 2211. 7 .2 through 
2211.7.2.3. 

2. Mechanical ventilation systems in repair 
garages that are used only for repair of vehicles 
fueled by liquid fuels or odorized gases, such as 
CNG, where the ventilation system is electri
cally interlocked with the lighting circuit. 

2211.7.2 Gas detection system. Repair garages used for 
repair of vehicles fueled by nonodorized gases, such as 
hydrogen and nonodorized LNG, shall be provided with an 
approved flammable gas detection system. 

2211.7.2.1 System design. The flammable gas detection 
system shall be calibrated to the types of fuels or gases 
used by vehicles to be repaired. The gas detection system 
shall be designed to activate when the level of flammable 
gas exceeds 25 percent of the lower flammable limit 
(LPL). Gas detection shall also be provided in lubrica
tion or chassis repair pits of repair garages used for 
repairing nonodorized LNG-fueled vehicles. 

2211.7.2.2 Operation. Activation of the gas detection 
system shall result in all the following: 

1. Initiation of distinct audible and visual alarm sig
nals in the repair garage. 

2. Deactivation of all heating systems located in the 
repair garage. 

3. Activation of the mechanical ventilation system, 
when the system is interlocked with gas detection. 

2211.7.2.3 Failure of the gas detection system. Failure 
of the gas detection system shall result in the deactivation 
of the heating system, activation of the mechanical venti
lation system and where the system is interlocked with 
gas detection and causes a trouble signal to sound in an 
approved location. 

2211.8 Defueling of hydrogen from motor vehicle fuel stor
age containers. The discharge or defueling of hydrogen from 
motor vehicle fuel storage tanks for the purpose of mainte
nance, cylinder certification, calibration of dispensers or other 
activities shall be in accordance with Sections 2211.8.1 
through 2211.8.1.2.4. 

2211.8.1 Methods of discharge. The discharge of hydro
gen from motor vehicle fuel storage tanks shall be accom
plished through a closed transfer system in accordance with 
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Section 2211.8.1.1 or an approved method of atmospheric 
venting in accordance with Section 2211.8.1.2. 

2211.8.1.1 Closed transfer system. A documented pro
cedure that explains the logic sequence for discharging 
the storage tank shall be provided to the code official for 
review and approval. The procedure shall include what 
actions the operator is required to take in the event of a 
low-pressure or high-pressure hydrogen release during 
discharging activity. Schematic design documents shall 
be provided illustrating the arrangement of piping, regu
lators and equipment settings. The construction docu
ments shall illustrate the piping and regulator 
arrangement and shall be shown in spatial relation to the 
location of the compressor, storage vessels and emer
gency shutdown devices. 

2211.8.1.2 Atmospheric venting of hydrogen from 
motor vehicle fuel storage containers. When atmo
spheric venting is used for the discharge of hydrogen 
from motor vehicle fuel storage tanks , such venting shall 
be in accordance with Sections 2211.8.1.2.1 through 
2211.8.1.2.4. 

2211.8.1.2.1 Defueling equipment required at 
vehicle maintenance and repair facilities. All facili
ties for repairing hydrogen systems on hydrogen
fueled vehicles shall have equipment to defuel vehicle 
storage tanks. Equipment used for defueling shall be 
listed and labeled for the intended use. 

2211.8.1.2.1.1 Manufacturer's equipment 
required. Equipment supplied by the vehicle man
ufacturer shall be used to connect the vehicle stor
age tanks to be defueled to the vent pipe system. 

2211.8.1.2.1.2 Vent pipe maximum diameter. 
Defueling vent pipes shall have a maximum inside 
diameter of 1 inch (25 mm) and be installed in 
accordance with Section 2209.5.4. 

2211.8.1.2.1.3 Maximum flow rate. The maxi
mum rate of hydrogen flow through the vent pipe 
system shall not exceed 1,000 cfm at NTP (0.47 
m3/s) and shall be controlled by means of the man
ufacturer's equipment, at low pressure and without 
adjustment. 

2211.8.1.2.1.4 Isolated use. The vent pipe used 
for defueling shall not be connected to another 
venting system used for any other purpose. 

2211.8.1.2.2 Construction documents. Construc
tion documents shall be provided illustrating the 
defueling system to be utilized. Plan details shall be of 
sufficient detail and clarity to allow for evaltiation of 
the piping and control systems to be utilized and 
include the method of support for cylinders, contain
ers or tanks to be used as part of a closed transfer sys
tem, the method of grounding and bonding, and other 
requirements specified herein. 

2211.8.1.2.3 Stability of cylinders, containers and 
tanks. A method of rigidly supporting cylinders, con
tainers or tanks used during the closed transfer system 
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discharge or defueling of hydrogen shall be provided. 
The method shall provide not less than two points of 
support and shall be designed to resist lateral move
ment of the receiving cylinder, container or tank. The 
system shall be designed to resist movement of the 
receiver based on the highest gas-release velocity 
through valve orifices at the receiver's rated service 
pressure and volume. Supporting structure or appur
tenance used to support receivers shall be constructed 
of noncombustible materials in accordance with the 
International Building Code. 

2211.8.1.2.4 Grounding and bonding. Cylinders, 
containers or tanks and piping systems used for 
defueling shall be bonded and grounded. Structures 
or appurtenances used for supporting the cylinders, 
containers or tanks shall be grounded in accordance 
with the ICC Electrical Code. The valve of the vehicle 
storage tank shall be bonded with the defueling sys
tem prior to the commencement of discharge or 
defueling operations. 

2211.8.2 Repair of hydrogen piping. Piping systems con
taining hydrogen shall not be opened to the atmosphere for 
repair without first purging the piping with an inert gas to 
achieve 1 percent hydrogen or less by volume. Defueling 
operations and exiting purge flow shall be vented in accor
dance with Section 2211.8.1.2. 

221L8.3 Purging. Each individual manufactured compo
nent of a hydrogen generating, compression, storage or dis
pensing system shall have a label affixed as well as a 
description in the installation and owner's manuals describ
ing the procedure for purging air from the system during 
startup, regular maintenance and for purging hydrogen from 
the system prior to disassembly (to admit air). 

For the interconnecting piping between the individual 
manufactured components, the pressure rating must be at 
least 20 times the absolute pressure present in the piping 
when any hydrogen meets any air. 

2211.8.3.1 System purge required. After installation, 
repair or maintenance, the hydrogen piping system shall 
be purged of air in accordance with the manufacturer's 
procedure for purging air from the system. 
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CHAPTER 23 

HIGH-PILED COMBUSTIBLE STORAGE 

SECTION 2301 
GENERAL 

2301.1 Scope. High-piled combustible storage shall be in 
accordance with this chapter. In addition to the requirements of 
this chapter, the following material-specific requirements shall 
apply: 

1. Aerosols shall be in accordance with Chapter 28. 

2. Flammable and combustible liquids shall be in accor
dance with Chapter 34. 

3. Hazardous materials shall be in accordance with Chapter 
27. 

4. Storage of combustible paper records shall be in accor-
1 dance with NFPA 13 and NFPA 230. 

5. Storage of combustible fibers shall be in accordance with 
Chapter 29. 

6. Storage of miscellaneous combustible material shall be 
in accordance with Chapter 3. 

• 
2301.2 Permits. A permit shall be required as set forth in Sec
tion 105.6 . 

2301.3 Construction documents. At the time of building per
mit application for new structures designed to accommodate 
high-piled storage or for requesting a change of occu
pancy/use, and at the time of application for a storage permit, 
plans and specifications shall be submitted for review and 
approval. In addition to the information required by the Inter
national Building Code, the storage permit submittal shall 
include the information specified in this section. Following 
approval of the plans, a copy of the approved plans shall be 
maintained on the premises in an approved location. The plans 
shall include the following: 

1. Floor plan of the building showing locations and 
dimensions of high-piled storage areas. 

2. Usable storage height for each storage area. 

3. Number of tiers within each rack, if applicable. 

4. Commodity clearance between top of storage and the 
sprinkler deflector for each storage arrangement. 

5. Aisle dimensions between each storage array. 

6. Maximum pile volume for each storage array. 

7. Location and classification of commodities in accor
dance with Section 2303. 

8. Location of commodities which are banded or encapsu
lated. 

9. Location of required fire department access doors. 

10. Type of fire suppression and fire detection systems. 

11. Location of valves controlling the water supply of ceil
ing and in-rack sprinklers. 
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12. Type, location and specifications of smoke removal 
and curtain board systems. 

13. Dimension and location of transverse and longitudinal 
flue spaces. 

14. Additional information regarding required design fea
tures, commodities, storage arrangement and fire pro
tection features within the high-piled storage area shall 
be provided at the time of permit, when required by the 
fire code official. 

2301.4 Evacuation plan. When required by the fire code offi
cial, an evacuation plan for public accessible areas and a sepa
rate set of plans indicating location and width of aisles, location 
of exits, exit access doors, exit signs, height of storage, and 
locations of hazardous materials shall be submitted at the time 
of permit application for review and approval. Following 
approval of the plans, a copy of the approved plans shall be 
maintained on the premises in an approved location. 

SECTION 2302 
DEFINITIONS 

2302.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

ARRAY. The configuration of storage. Characteristics consid
ered in defining an array include the type of packaging, flue 
spaces, height of storage and compactness of storage. 

ARRAY, CLOSED. A storage configuration having a 6-inch 
(152 mm) or smaller width vertical flue space that restricts air 
movement through the stored commodity. 

BIN BOX. A five-sided container with the open side facing an 
aisle. Bin boxes are self-supporting or supported by a structure 
designed so that little or no horizontal or vertical space exists 
around the boxes. 

COMMODITY. A combination of products, packing materi
als and containers. 

DRAFT CURTAIN. A structure arranged to limit the spread 
of smoke and heat along the underside of the ceiling or roof. 

EARLY SUPPRESSION FAST-RESPONSE (ESFR) 
SPRINKLER. A sprinkler listed for early suppression 
fast-response performance. 

EXPANDED PLASTIC. A foam or cellular plastic material 
having a reduced density based on the presence of numerous 
small cavities or cells dispersed throughout the material. 

EXTRA-HIGH-RACK COMBUSTIBLE STORAGE. 
Storage on racks of Class I, II, III or IV commodities which 
exceed 40 feet (12 192 mm) in height and storage on racks of 
high-hazard commodities which exceed 30 feet (9144 mm) in 
height. 

215 



HIGH-PILED COMBUSTIBLE STORAGE 

HIGH-PILED COMBUSTIBLE STORAGE. Storage of 
combustible materials in closely packed piles or combustible 
materials on pallets, in racks or on shelves where the top of 
storage is greater than 12 feet (3658 mm) in height. When 
required by the fire code official, high-piled combustible stor
age also includes certain high-hazard commodities, such as 
rubber tires, Group A plastics, flammable liquids, idle pallets 
and similar commodities, where the top of storage is greater 
than 6 feet (1829 mm) in height. 

HIGH-PILED STORAGE AREA. An area within a building 
which is designated, intended, proposed or actually used for 
high-piled combustible storage. 

LONGITUDINAL FLUE SPACE. The flue space between 
rows of storage perpendicular to the direction of loading. 

MANUAL STOCKING METHODS. Stocking methods uti
lizing ladders or other nonmechanical equipment to move 
stock. 

MECHANICAL STOCKING METHODS. Stocking meth
ods utilizing motorized vehicles or hydraulic jacks to move 
stock. 

SHELF STORAGE. Storage on shelves less than 30 inches 
(762 mm) deep with the distance between shelves not exceed
ing 3 feet (914 mm) vertically. For other shelving arrange
ments, see the requirements for rack storage. 

SOLID SHELVING. Shelving that is solid, slatted or of other 
construction located in racks and which obstructs sprinkler dis
charge down into the racks. 

TRANSVERSE FLUE SPACE. The space between rows of 
storage parallel to the direction of loading. 

SECTION 2303 
COMMODITY CLASSIFICATION 

2303.1 Classification of commodities. Commodities shall be 
classified as Class I, II, III, IV or high hazard in accordance 
with this section. Materials listed within each commodity clas
sification are assumed to be unmodified for improved combus
tibility characteristics. Use of flame-retarding modifiers or the 
physical form of the material could change the classification. 
See Section 2303. 7 for classification of Group A, B and C plas
tics. 

2303.2 Class I commodities. Class I commodities are essen
tially noncombustible products on wooden or nonexpanded 
polyethylene solid deck pallets, in ordinary corrugated cartons 
with or without single-thickness dividers, or in ordinary paper 
wrappings with or without pallets. Class I commodities are 
allowed to contain a limited amount of Group A plastics in 
accordance with Section 2303.7.4. Examples of Class I com
modities include, but are not limited to, the following: 

Alcoholic beverages not exceeding 20-percent alcohol 

Appliances noncombustible, electrical 

Cement in bags 

Ceramics 

Dairy products in nonwax-coated containers (excluding 
bottles) 
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Dry insecticides 

Foods in noncombustible containers 

Fresh fruits and vegetables in nonplastic trays or containers 

Frozen foods 

Glass 

Glycol in metal cans 

Gypsum board 

Inert materials, bagged 

Insulation, noncombustible 

Noncombustible liquids in plastic containers having less 
than a 5-gallon (19 L) capacity 

Noncombustible metal products 

2303.3 Class II commodities. Class II commodities are Class I 
products in slatted wooden crates, solid wooden boxes, multi
ple-thickness paperboard cartons or equivalent combustible 
packaging material with or without pallets. Class II commodi
ties are allowed to contain a limited amount of Group A plastics 
in accordance with Section 2303.7.4. Examples of Class II 
commodities include, but are not limited to, the following: 

Alcoholic beverages not exceeding 20-percent alcohol, in 
combustible containers 

Foods in combustible containers 

Incandescent or fluorescent light bulbs in cartons 

Thinly coated fine wire on reels or in cartons 

2303.4 Class III commodities. Class III commodities are 
commodities of wood, paper, natural fiber cloth, or Group C 
plastics or products thereof, with or without pallets. Products 
are allowed to contain limited amounts of Group A or B plas
tics, such as metal bicycles with plastic handles, pedals, seats 
and tires. Group A plastics shall be limited in accordance with 
Section 2303.7.4. Examples of Class III commodities include, 
but are not limited to, the following: 

Aerosol, Level 1 (see Chapter 28) 

Combustible fiberboard 

Cork, baled 

Feed, bagged 

Fertilizers, bagged 

Food in plastic containers 

Furniture: wood, natural fiber, upholstered, nonplastic, 
wood or metal with plastic-padded and covered arm rests 

Glycol in combustible containers not exceeding 25 percent 

Lubricating or hydraulic fluid in metal cans 

Lumber 

Mattresses, excluding foam rubber and foam plastics 

Noncombustible liquids in plastic containers having a A 
capacity of more than 5 gallons (19 L) 9 
Paints, oil base, in metal cans 

Paper, waste, baled 
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• Paper and pulp, horizontal storage, or vertical storage that is 
banded or protected with approved wrap 

Paper in cardboard boxes 

Pillows, excluding foam rubber and foam plastics 

Plastic-coated paper food containers 

Plywood 

Rags, baled 

Rugs, without foam backing 

Sugar, bagged 

Wood, baled 

Wood doors, frames and cabinets 

Yams of natural fiber and viscose 

2303.5 Class IV commodities. Class IV commodities are 
Class I, II or III products containing Group A plastics in ordi
nary corrugated cartons and Class I, II and III products, with 
Group A plastic packaging, with or without pallets. Group B 
plastics and free-flowing Group A plastics are also included in 
this class. The total amount of nonfree-flowing Group A plas
tics shall be in accordance with Section 2303.7.4. Examples of 
Class IV commodities include, but are not limited to, the fol
lowing: 

Aerosol, Level 2 (see Chapter 28) 

Alcoholic beverages, exceeding 20-percent but less than 
80-percent alcohol, in cans or bottles in cartons. 

Clothing, synthetic or nonviscose 

Combustible metal products (solid) 

Furniture, plastic upholstered 

Furniture, wood or metal with plastic covering and padding 

Glycol in combustible containers (greater than 25 percent 
and less than 50 percent) 

Linoleum products 

Paints, oil base in combustible containers 

Pharmaceutical, alcoholic elixirs, tonics, etc. 

Rugs, foam back 

Shingles, asphalt 

Thread or yarn, synthetic or nonviscose 

2303.6 High-hazard commodities. High-hazard commodi
ties are high-hazard products presenting special fire hazards 
beyond those of Class I, II, III or IV. Group A plastics not other
wise classified are included in this class. Examples of 
high-hazard commodities include, but are not limited to, the 
following: 

Aerosol, Level 3 (see Chapter 28) 

Alcoholic beverages, exceeding 80-percent alcohol, in bot
tles or cartons 

Commodities of any class in plastic containers in carousel 
storage 

Flammable solids (except solid combustible metals) 

Glycol in combustible containers (50 percent or greater) 
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Lacquers, which dry by solvent evaporation, in metal cans 
or cartons 

Lubricating or hydraulic fluid in plastic containers 

Mattresses, foam rubber or foam plastics 

Pallets and flats which are idle combustible 

Paper, asphalt, rolled, horizontal storage 

Paper, asphalt, rolled, vertical storage 

Paper and pulp, rolled, in vertical storage which is unhanded 
or not protected with an approved wrap 

Pillows, foam rubber and foam plastics 

Pyroxylin 

Rubber tires 

Vegetable oil and butter in plastic containers 

2303. 7 Classification of plastics. Plastics shall be designated 
as Group A, B or C in accordance with this section. 

2303.7.1 Group A plastics. Group A plastics are plastic 
materials having a heat of combustion that is much higher 
than that of ordinary combustibles, and a burning rate higher 
than that of Group B plastics. Examples of Group A plastics 
include, but are not limited to, the following: 

ABS (acrylonitrile-butadiene-styrene copolymer) 

Acetal (polyformaldehyde) 

Acrylic (polymethyl methacrylate) 

Butyl rubber 

EPDM (ethylene propylene rubber) 

FRP (fiberglass-reinforced polyester) 

Natural rubber (expanded) 

Nitrile rubber (acrylonitrile butadiene rubber) 

PET or PETE (polyethylene terephthalate) 

Polybutadiene 

Polycarbonate 

Polyester elastomer 

Polyethylene 

Polypropylene 

Polystyrene (expanded and unexpanded) 

Polyurethane (expanded and unexpanded) 

PVC (polyvinyl chloride greater than 15 percent 
plasticized, e.g., coated fabric unsupported film) 

SAN (styrene acrylonitrile) 

SBR (styrene butadiene rubber) 

2303. 7 .2 Group B plastics. Group B plastics are plastic 
materials having a heat of combustion and a burning rate 
higher than that of ordinary combustibles, but not as high as 
those of Group A plastics. Examples of Group B plastics 
include, but are not limited to, the following: 

Cellulosics (cellulose acetate, cellulose acetate butyrate, 
ethyl cellulose) 

Chloroprene rubber 
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Fluoroplastics (ECTFE, ethylene-chlorotrifluoroethylene 
copolymer; ETFE, ethylene-tetrafluoroethylene copoly
mer; FEP, fluorinated ethylene-propylene copolymer) 

Natural rubber (nonexpanded) 

Nylon (Nylon 6, Nylon 6/6) 

PVC (polyvinyl chloride greater than 5-percent, but not 
exceeding 15-percent plasticized) 

Silicone rubber 

2303.7.3 Group C plastics. Group C plastics are plastic 
materials having a heat of combustion and a burning rate 
similar to those of ordinary combustibles. Examples of 
Group C plastics include, but are not limited to, the follow
ing: 

Fluoroplastics (PCTFE, polychlorotrifluoroethylene; 
PTFE, polytetrafluoroethylene) 

Melamine (melamine formaldehyde) 

Phenol 

PVC (polyvinyl chloride, rigid or plasticized less than 5 
percent, e.g., pipe, pipe fittings) 

PVDC (polyvinylidene chloride) 

PVDF (polyvinylidene fluoride) 

PVF (polyvinyl fluoride) 

Urea (urea formaldehyde) 

2303. 7 .4 Limited quantities of Group A plastics in mixed 
commodities. Figure 2303. 7.4 shall be used to determine 
the quantity of Group A plastics allowed to be stored in a 
package or carton or on a pallet without increasing the com
modity classification. 

SECTION 2304 
DESIGNATION OF HIGH-PILED STORAGE AREAS 

2304.1 General. High-piled storage areas, and portions of 
high-piled storage areas intended for storage of a different 
commodity class than adjacent areas, shall be designed and 
specifically designated to contain Class I, Class II, Class III, 
Class IV or-high-hazard commodities. The designation of a 
high-piled combustible storage area, or portion thereof 
intended for storage of a different commodity class, shall be 
based on the highest hazard commodity class stored except as 
provided in Section 2304.2. 

2304.2 Designation based on engineering analysis. The des
ignation of a high-piled combustible storage area, or portion 
thereof, is allowed to be based on a lower hazard class than that 
of the highest class of commodity stored when a limited quan
tity of the higher hazard commodity has been demonstrated by 
engineering analysis to be adequately protected by the auto
matic sprinkler system provided. The engineering analysis 
shall consider the ability of the sprinkler system to deliver the 
higher density required by the higher hazard commodity. The 
higher density shall be based on the actual storage height of the 
pile or rack and the minimum allowable design area for sprin
kler operation as set forth in the density/area figures provided 
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in NFPA 13. The contiguous area occupied by the higher haz- •e 
ard commodity shall not exceed 120 square feet (111 m2) and 
additional areas of higher hazard commodity shall be separated 
from other such areas by 25 feet (7620 mm) or more. The sprin-
kler system shall be capable of delivering the higher density 
over a minimum area of 900 square feet (84 m2) for wet pipe 
systems and 1,200 square feet (11 m2) for dry pipe systems. 
The shape of the design area shall be in accordance with Sec-
tion 903. 

SECTION 2305 
HOUSEKEEPING AND MAINTENANCE 

2305.1 Rack structures. The structural integrity of racks shall 
be maintained. 

2305.2 Ignition sources. Clearance from ignition sources shall 
be provided in accordance with Section 305. 

2305.3 Smoking. Smoking shall be prohibited. Approved "No 
Smoking" signs shall be conspicuously posted in accordance 
with Section 310. 

2305.4 Aisle maintenance. When restocking is not being con-
ducted, aisles shall be kept clear of storage, waste material and 
debris. Fire department access doors, aisles and exit doors shall 
not be obstructed. During restocking operations using manual 
stocking methods, a minimum unobstructed aisle width of 24 
inches (610 mm) shall be maintained in 48-inch (1219 mm) or 
smaller aisles, and a minimum unobstructed aisle width of 
one-half of the required aisle width shall be maintained in A 
aisles greater than 48 inches (1219 mm). During mechanical • 
stocking operations, a minimum unobstructed aisle width of 44 
inches (1118 mm) shall be maintained in accordance with Sec-
tion 2306.9. 

2305.5 Pile dimension and height limitations. Pile dimen
sions and height limitations shall comply with Section 2307 .3. 

2305.6 Arrays. Arrays shall comply with Section 2307.4. 

2305. 7 Flue spaces. Flue spaces shall comply with Section 
2308.3. 

SECTION 2306 
GENERAL FIRE PROTECTION AND 

LIFE SAFETY FEATURES 

2306.1 General. Fire protection and life safety features for 
high-piled storage areas shall be in accordance with Sections 
2306.2 through 2306.10. 

2306.2 Extent and type of protection. Where required by 
Table 2306.2, fire detection systems, smoke and heat removal, 
draft curtains and automatic sprinkler design densities shall 
extend the lesser of 15 feet (4572 mm) beyond the high-piled 
storage area or to a permanent partition. Where portions of 
high-piled storage areas have different fire protection require
ments because of commodity, method of storage or storage 
height, the fire protection features required by Table 2306.2 A 
within this area shall be based on the most restrictive design • 
requirements. 
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a. This figure is intended to determine the commodity classification of a mixed commodity in a package, carton or on a pallet where plastics are involved. 
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b. The following is an example of how to apply the figure: A package containing a Class ill commodity has 12-percent Group A expanded plastic by volume. The 
weight of the unexpanded Group A plastic is 10 percent. This commodity is classified as a Class IV commodity. If the weight of the unexpanded plastic is increased 
to 14 percent, the classification changes to a high-hazard commodity. 

P t b 1 
Volume of plastic in pallet load 

c. ercen y vo ume = -------=---~----
Total volume of pallet load, including pallet 

d P t b · ht Weight of plastic in pallet load . ercen y we1g = -----~-------
Total weight of pallet load, including pallet 
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TABLE 2306.2 
GENERAL FIRE PROTECTION AND LIFE SAFETY REQUIREMENTS 

SOLID-PILED STORAGE, SHELF 
ALL STORAGE AREAS STORAGE AND PALLETIZED STORAGE 

(See Sections 2306, 2307 and 2308)b (see Section 2307.3) 

SIZE OF HIGH-PILED Automatic fire Fire Maximum 
STORAGE AREA3 extinguishing detection Building Smoke and Draft permissible 

(square feet) system system access heat removal curtains Maximum pile storage Maximum 
COMMODITY (see Sections 2306.2 (see Section (see Section (see Section (see Section (see Section dimensionc heightd pile volume 

CLASS and 2306.4) 2306.4) 2306.5) 2306.6) 2306.7) 2306.7) (feet) (feet) (cubic feet) 

0-500 
Not Not Not Not Not Not Not Not 

Required a Required Requirede Required Required Required Required Required 

501-2,500 
Not Yesi Not Not Not 

100 40 100,000 Required a Requirede Required Required 

2,501-12,000 
Yes 

Not Not Not Not 
100 40 400,000 Public accessible Required Requirede Required Required 

2,501-12,000 
Not Not Not Not 

Nonpublic accessible Yes 
Required Requirede Required Required 

100 40 400,000 

I-IV 
(Option 1) 

2,501-12,000 
Not 

Nonpublic accessible Required a 
Yes Yes Ye~ Yesj 100 30f 200,000 

(Option 2) 

12,001-20,000 Yes 
Not 

Yes Yesj Not 
100 40 400,000 Required Required 

20,001-500,000 Yes Not 
Yes Yesj Not 

100 40 400,000 
Required Required 

Greater than 
Yes Not 

Yes Yesj Not 
100 40 400,000 500,000g Required Required 

0-500 
Not Not Not Not Not 

50 
Not Not 

Required a Required Requirede Required Required Required Required 

501-2,500 
Yes 

Not Not Not Not 
50 30 75,000 

Public accessible Required Requirede Required Required 

501-2,500 
Not Not Not Not 

Nonpublic accessible Yes 
Required Requirede Required Required 

50 30 75,000 

High (Option 1) 

hazard 501-2,500 
Nonpublic accessible 

Not 
Yes Yes Yesj Yesj 50 20 50,000 

(Option 2) 
Required a 

2,501-300,000 Yes 
Not 

Yes Ye~ 
Not 

50 30 75,000 Required Required 

300,001-500,000g, h Yes 
Not 

Yes Yesj Not 
50 30 75,000 Required Required 

For SI: 1 foot= 304.8 mm, 1 cubic foot= 0.02832m3 , 1 square foot= 0.0929 m2. 

a. When automatic sprinklers are required for reasons other than those in Chapter 23, the portion of the sprinkler system protecting the high-piled storage area shall be 
designed and installed in accordance with Sections 2307 and 2308. 

b. For aisles, see Section 2306.9. 
c. Piles shall be separated by aisles complying with Section 2306.9. 
d. For storage in excess of the height indicated, special fire protection shall be provided in accordance with Note g when required by the fire code official. See also 

Chapters 28 and 34 for special limitations for aerosols and flammable and comh.Jstible liquids, respectively. 
e. Section 503 shall apply for fire apparatus access. 
f. For storage exceeding 30 feet in height, Option 1 shall be used. 
g. Special fire protection provisions including, but not limited to, fire protection of exposed steel columns; increased sprinkler density; additional in-rack sprinklers, 

without associated reductions in ceiling sprinkler density; or additional fire department hose connections shall be provided when required by the fire code official. 
h. High-piled storage areas shall not exceed 500,000 square feet. A 2-hour fire wall constructed in accordance with the International Building Code shall be used to 

divide high-piled storage exceeding 500,000 square feet in area. 
i. Not required when an automatic fire-extinguishing system is designed and installed to protect the high-piled storage area in accordance with Sections 2307 and 

2308. 
j. Not required when storage areas are protected by early suppression fust response (ESFR) sprinkler systems installed in accordance with NFPA 13. 
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2306.3 Separation of high-piled storage areas. High-piled 
storage areas shall be separated from other portions of the 
building where required by Sections 2306.3.1 through 
2306.3.2.2. 

2306.3.1 Separation from other uses. Mixed occupancies 
shall be separated in accordance with the International 
Building Code. 

2306.3.2 Multiple high-piled storage areas. Multiple 
high-piled storage areas shall be in accordance with Section 
2306.3.2.1 or 2306.3.2.2. 

2306.3.2.1 Aggregate area. The aggregate of all 
high-piled storage areas within a building shall be used 
for the application of Table 2306.2 unless such areas are 
separated from each other by 1-hour fire barrier walls 
constructed in accordance with the International Build
ing Code. Openings in such walls shall be protected by 
opening protective assemblies having a 1-hour fire pro
tection rating. 

2306.3.2.2 Multiclass high-piled storage areas. 
High-piled storage areas classified as Class I through IV 
not separated from high-piled storage areas classified as 
high hazard shall utilize the aggregate of all high-piled 
storage areas as high hazard for the purposes of the appli
cation of Table 2306.2. To be considered as separated, 
1-hour fire barrier walls shall be constructed in accor
dance with the International Building Code. Openings in 
such walls shall be protected by opening protective 
assemblies having a 1-hour fire protection rating. 

Exception: As provided for in Section 2304.2. 

2306.4 Automatic sprinklers. Automatic sprinkler systems 
shall be provided in accordance with Sections 2307, 2308 and 
2309. 

2306.5 Fire detection. Where fire detection is required by 
Table 2306.2, an approved automatic fire detection system 
shall be installed throughout the high-piled storage area. The 
system shall be monitored and be in accordance with Section 
9ITT. . 

2306.6 Building access. Where building access is required by 
Table 2306.2, fire apparatus access roads in accordance with 
Section 503 shall be provided within 150 feet (45 720 mm) of 
all portions of the exterior walls of buildings used for 
high-piled storage. 

Exception: Where fire apparatus access roads cannot be 
installed because of topography, railways, waterways, 
non-negotiable grades or other similar conditions, the fire 
code official is authorized to require additional fire protec
tion. 

2306.6.1 Access doors. Where building access is required 
by Table 2306.2, fire department access doors shall be pro
vided in accordance with this section. Access doors shall be 
accessible without the use of a ladder. 

2306.6.1.1 Number of doors required. A minimum of 
one access door shall be provided in each 100 lineal feet 
(30 480 mm), or fraction thereof, of the exterior walls 
which face required fire apparatus access roads. 
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2306.6.1.2 Door size and type. Access doors shall not 
be less than 3 feet (914 mm) in width and 6 feet 8 inches 
(2032 mm) in height. Roll-up doors shall not be used 
unless approved. 

2306.6.1.3 Locking devices. Only approved locking 
devices shall be used. 

2306. 7 Smoke and heat removal. Where smoke and heat 
removal are required by Table 2306.2, smoke and heat vents 
shall be provided in accordance with Section 910. Where draft 
curtains are required by Table 2306.2, they shall be provided in 
accordance with Section 910.3.4. 

2306.8 Fire department hose connections. Where exit pas
sageways are required by the International Building Code for 
egress, a Class I standpipe system shall be provided in accor
dance with Section 905. 

2306.9 Aisles. Aisles providing access to exits and fire depart
ment access doors shall be provided in high-piled storage areas 
exceeding 500 square feet ( 46 m2

), in accordance with Sections 
2306.9.1 through 2306.9.3. Aisles separating storage piles or 
racks shall comply with NFPA 13. Aisles shall also comply 
with Chapter 10. 

Exception: Where aisles are precluded by rack storage sys
tems, alternate methods of access and protection are 
allowed when approved. 

2306.9.1 Width. Aisle width shall be in accordance with 
Sections 2306.9.1.1and2306.9.1.2. 

Exceptions: 

1. Aisles crossing rack structures or storage piles, 
which are used only for employee access, shall be a 
minimum of 24 inches (610 mm) wide. 

2. Aisles separating shelves classified as shelf stor- I 
age shall be a minimum of 30 inches (762 mm) 
wide. 

2306.9.1.1 Sprinklered buildings. Aisles in sprinklered 
buildings shall be a minimum of 44 inches (1118 mm) 
wide. Aisles shall be a minimum of 96 inches (2438 mm) 
wide in high-piled storage areas exceeding 2,500 square 
feet (232 m2) in area, that are accessible to the public and 
designated to contain high-hazard commodities. 

Exception: Aisles in high-piled storage areas exceed
ing 2,500 square feet (232 m2) in area, that are acces
sible to the public and designated to contain 
high-hazard commodities, are protected by a sprin
kler system designed for multiple-row racks of 
high-hazard commodities shall be a minimum of 44 
inches (1118 mm) wide. 

Aisles shall be a minimum of 96 inches (2438 mm) 
wide in areas accessible to the public where mechanical 
stocking methods are used. 

2306.9.1.2 Nonsprinklered buildings. Aisles in 
nonsprinklered buildings shall be a minimum of 96 
inches (2438 mm) wide. 

2306.9.2 Clear height. The required aisle width shall 
extend from floor to ceiling. Rack structural supports and 
catwalks are allowed to cross aisles at a minimum height of 
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6 feet 8 inches (2032 mm) above the finished floor level, 
provided that such supports do not interfere with fire depart
ment hose stream trajectory. 

2306.9.3 Dead ends. Dead-end aisles shall be in accordance 
with Chapter 10. 

2306.10 Portable fire extinguishers. Portable fire 
extinguishers shall be provided in accordance with Section 
906. 

SECTION 2307 
SOUD-PILED AND SHELF STORAGE 

2307 .1 General. Shelf storage and storage in solid piles, solid 
piles on pallets and bin box storage in bin boxes not exceeding 
5 feet (1524 mm) in any dimension, shall be in accordance with 
Sections 2306 and this section. 

2307 .2 Fire protection. Where automatic sprinklers are 
required by Table 2306.2, an approved automatic sprinkler sys
tem shall be installed throughout the building or to 1-hour fire 
barrier walls constructed in accordance with the International 
Building Code. Openings in such walls shall be protected by 
opening protective assemblies having 1-hour fire protection 
ratings. The design and installation of the automatic sprinkler 
system and other applicable fire protection shall be in accor-

1 dance with the International Building Code and NFPA 13. 

2307.2.1 Shelf storage. Shelf storage greater than 12 feet 
(3658 mm) but less than 15 feet (4572 mm) in height shall be 
in accordance with the fire protection requirements set forth 

I in NFPA 13. Shelf storage 15 feet (4572 mm) or more in 
height shall be protected in an approved manner with spe
cial fire protection, such as in-rack sprinklers. 

2307 .3 Pile dimension and height limitations. Pile dimen
sions, the maximum permissible storage height and pile vol
ume shall be in accordance with Table 2306.2. 

2307 .4 Array. Where an automatic sprinkler system design 
utilizes protection based on a closed array, array clearances 
shall be provided and maintained as specified by the standard 
used. 

SECTION 2308 
RACK STORAGE 

2308.1 General. Rack storage shall be in accordance with Sec
tion 2306 and this section. Bin boxes exceeding 5 feet (1524 
mm) in any dimension shall be regulated as rack storage. 

2308.2 Fire protection. Where automatic sprinklers are 
required by Table 2306.2, an approved automatic sprinkler sys
tem shall be installed throughout the building or to I-hour fire 
barrier walls constructed in accordance with the International 
Building Code. Openings in such walls shall be protected by 
opening protective assemblies having 1-hour fire protection 
ratings. The design and installation of the automatic sprinkler 
system and other applicable fire protection shall be in accor
dance with Section 903.3.1.1 and the International Building 

I Code. 
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2308.2.1 Plastic pallets and shelves. Storage on plastic . 
pallets or plastic shelves shall be protected by approved spe-
cially engineered fire protection systems. 

Exception: Plastic pallets listed and labeled in accor-1 
dance with UL 2335 shall be treated as wood pallets for 
determining required sprinkler protection. 

2308.2.2 Racks with solid shelving. Racks with solid 
shelving having an area greater than 32 square feet (3 m2), 

measured between approved flue spaces at all four edges of 
the shelf, shall be in accordance with this section. 

Exceptions: 

1. Racks with mesh, grated, slatted or similar shelves 
having uniform openings not more than 6 inches 
( 152 mm) apart, comprised of at least 50 percent of 
the overall shelf area, and with approved flue 
spaces are allowed to be treated as racks without 
solid shelves. 

2. Racks used for the storage of combustible paper 
records, with solid shelving, shall be in accordance 
with NFPA 13. 

2308.2.2.1 Fire protection. Fire protection for racks 
with solid shelving shall be in accordance with NFPA 13. 

2308.3 Flue spaces. Flue spaces shall be provided in accor
dance with Table 2308.3. Required flue spaces shall be main
tained. 

I 

2308.4 Column protection. Steel building columns shall be 
protected in accordance with NFPA 230. ·-2308.5 Extra-high-rack storage systems. Approval of the 
fire code official shall be obtained prior to installing 
extra-high-rack combustible storage. 

2308.5.1 Fire protection. Buildings with extra-high-rack 
combustible storage shall be protected with a specially engi
neered automatic sprinkler system. Extra-high-rack com
bustible storage shall be provided with additional special 
fire protection, such as separation from other buildings and 
additional built-in fire protection features and fire depart
ment access, when required by the fire code official. 

SECTION 2309 
AUTOMATED STORAGE 

2309.1 General. Automated storage shall be in accordance 
with this section. 

2309.2 Automatic sprinklers. Where automatic sprinklers are 
required by Table 2306.2, the building shall be equipped 
throughout with an approved automatic sprinkler system in 
accordance with Section 903.3.1.1. 

2309.3 Carousel storage. High-piled storage areas having 
greater than 500 square feet ( 46 m2) of carousel storage shall be 
provided with automatic shutdown in accordance with one of 
the following: 

1. An automatic smoke detection system installed in accor
dance with Section 907, with coverage extending 15 feet 
(4575 mm) in all directions beyond unenclosed carousel 
storage systems and which sounds a local alarm at the 
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operator's station and stops the carousel storage system 
upon the activation of a single detector. 

2. An automatic smoke detection system installed in accor
dance with Section 907 and within enclosed carousel 
storage systems, which sounds a local alarm at the opera
tor's station and stops the carousel storage system upon 
the activation of a single detector. 

3. A single dead-man-type control switch that allows the 
operation of the carousel storage system only when the 
operator is present. The switch shall be in the same room 
as the carousel storage system and located to provide for 
observation of the carousel system. 

SECTION 2310 
SPECIALTY STORAGE 

2310.1 General. Records storage facilities used for the rack or 
shelf storage of combustible paper records greater than 12 feet 
(3658 mm) in height shall be in accordance with Sections 2306 

I and 2308 and NFPA 13 and NFPA 230. Palletized storage of 
records shall be in accordance with Section 2307. 

TABLE 2308.3 
REQUIRED FLUE SPACES FOR RACK STORAGE 

SPRINKLER AT THE CEILING WITH OR WITHOUT 

• MINIMUM IN-RACK SPRINKLERS 
AUTOMATIC SPRINKLER 

PROTECTION :5 25 feet 
RACK 

CONFIGURATION Storage height Option 1 Option 2 > 25 feet 

Sizeb 3 inches Not Applicable 3 inches 
Transverse 

Single-row rack flue space Vertically 
Not Required Not Applicable Yes aligned 

Longitudinal flue space Not Required Not Applicable Not Required 

Sizeb 6 inchesa 3 inches 3 inches 
Transverse 

Double-row flue space Vertically 
Not Required Not Required Yes 

rack aligned 

Longitudinal flue space Not Required 6 inches 6 inches 

Sizeb 6 inches Not Applicable 6 inches 
Transverse 

Multi-row rack flue space Vertically 
Not Required Not Applicable Yes aligned 

Longitudinal flue space Not Required Not Applicable Not Required 

For SI: 1 inch= 25.4 mm, 1 foot= 304.8 mm. 

IN-RACK 
SPRINKLERS AT 

EVERY TIER 

Any height 

Not Required 

Not Applicable 

Not Required 

Not Required 

Not Applicable 

Not Required 

Not Required 

Not Applicable 

Not Required 

a. Three-inch transverse flue spaces shall be provided at least every 10 feet where ESFR sprinkler protection is provided. 
b. Random variations are allowed, provided that the configuration does not obstruct water penetration . 

• 
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NONSPRINKLERED 

Any height 

Not Required 

Not Required 

Not Required 

Not Required 

Not Required 

Not Required 

Not Required 

Not Required 

Not Required 
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CHAPTER 24 

TENTS, CANOPIES AND OTHER MEMBRANE STRUCTURES 

SECTION 2401 
GENERAL 

2401.1 Scope. Tents, canopies and membrane structures shall 
comply with this chapter. The provisions of Section 2403 are 
applicable only to temporary membrane structures. The provi
sions of Section 2404 are applicable to temporary and perma
nent membrane structures. 

SECTION 2402 
DEFINITIONS 

2402.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

AIR-SUPPORTED STRUCTURE. A structure wherein the 
shape of the structure is attained by air pressure, and occupants 
of the structure are within the elevated pressure area. 

CANOPY. A structure, enclosure or shelter constructed of fab
ric or pliable materials supported by any manner, except by air 
or the contents it protects, and is open without sidewalls or 
drops on 75 percent or more of the perimeter. 

MEMBRANE STRUCTURE. An air-inflated, air-supported, 
cable or frame-covered structure as defined by the Interna
tional Building Code and not otherwise defined as a tent or can
opy. See Chapter 31 of the International Building Code. 

TENT. A structure, enclosure or shelter constructed of fabric 
or pliable material supported by any manner except by air or 
the contents that it protects. 

SECTION 2403 
TEMPORARY TENTS, CANOPIES AND MEMBRANE 

STRUCTURES 

2403.1 General. All temporary tents, canopies and membrane 
structures shall comply with this section. 

2403.2 Approval required. Tents and membrane structures 
having an area in excess of 200 square feet ( 19 m2) and cano
pies in excess of 400 square feet (37 m2

) shall not be erected, 
operated or maintained for any purpose without first obtaining 
a permit and approval from the fire code official. 

Exceptions: 

1. Tents used exclusively for recreational camping pur
poses. 

2. Fabric canopies open on all sides which comply with 
all of the following: 

2.1. Individual canopies having a maximum size 
of 700 square feet (65 m2

). 

2.2. The aggregate area of multiple canopies 
placed side by side without a fire break clear-
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ance of 12 feet (3658 mm), not exceeding 700 
square feet (65 m2

) total. 

2.3. A minimum clearance of 12feet(3658 mm) to 
all structures and other tents. 

2403.3 Place of assembly. For the purposes of this chapter, a 
place of assembly shall include a circus, carnival, tent show, 
theater, skating rink, dance hall or other place of assembly in or 
under which persons gather for any purpose. 

2403.4 Permits. Permits shall be required as set forth in Sec
tions 105.6 and 105.7. 

2403.5 Use period. Temporary tents, air-supported, 
air-inflated or tensioned membrane structures and canopies 
shall not be erected for a period of more than 180 days within a I 
12-month period on a single premises. 

2403.6 Construction documents. A detailed site and floor 
plan for tents, canopies or membrane structures with an occu
pant load of 50 or more shall be provided with each application 
for approval. The tent, canopy or membrane structure floor 
plan shall indicate details of the means of egress facilities, seat
ing capacity, arrangement of the seating and location and type 
of heating and electrical equipment. 

2403.7 Inspections. The entire tent, air-supported, air-inflated 
or tensioned membrane structure system shall be inspected at 
regular intervals, but not less than two times per permit use 
period, by the permittee, owner or agent to determine that the 
installation is maintained in accordance with this chapter. 

Exception: Permit use periods of less than 30 days. 

2403. 7.1 Inspection report. When required by the fire code 
official, an inspection report shall be provided and shall 
consist of maintenance, anchors and fabric inspections. 

2403.8 Access, location and parking. Access location and 
parking for temporary tents, canopies and membrane struc
tures shall be in accordance with this section. 

2403.8.1 Access. Fire apparatus access roads shall be pro
vided in accordance with Section 503. 

2403.8.2 Location. Tents, canopies or membrane structures 
shall not be located within 20 feet ( 6096 mm) of lot lines, 
buildings, other tents, canopies or membrane structures, 
parked vehicles or internal combustion engines. For the pur
pose of determining required distances, support ropes and 
guy wires shall be considered as part of the temporary mem
brane structure, tent or canopy. 

Exceptions: 

1. Separation distance between membrane struc
tures, tents and canopies not used for cooking, is 
not required when the aggregate floor area does 
not exceed 15,000 square feet (1394 m2). 
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2. Membrane structures, tents or canopies need not 
be separated from buildings when all of the follow
ing conditions are met: 

2.1. The aggregate floor area of the membrane 
structure, tent or canopy shall not exceed 
10,000 square feet (929 m2). 

2.2. The aggregate floor area of the building 
and membrane structure, tent or canopy 
shall not exceed the allowable floor area 
including increases as indicated in the 
International Building Code. 

2.3. Required means of egress provisions are 
provided for both the building and the 
membrane structure, tent or canopy, 
including travel distances. 

2.4. Fire apparatus access roads are provided in 
accordance with Section 503. 

2403.8.3 Location of structures in excess of 15,000 
square feet in area. Membrane structures having an area of 
15,000 square feet (1394 m2

) or more shall be located not 
less than 50 feet (15 240 mm) from any other tent or struc
ture as measured from the sidewall of the tent or membrane 
structure unless joined together by a corridor. 

2403.8.4 Connecting corridors. Tents or membrane struc
tures are allowed to be joined together by means of corri
dors. Exit doors shall be provided at each end of such 
corridor. On each side of such corridor and approximately 
opposite each other, there shall be provided openings not 
less than 12 feet (3658 mm) wide. 

2403.8.5 Fire break. An unobstructed fire break passage
way or fire road not less than 12 feet (3658 mm) wide and 
free from guy ropes or other obstructions shall be main
tained on all sides of all tents, canopies and membrane struc
tures unless otherwise approved by the fire code official. 

2403.9 Anchorage required. Tents, canopies or membrane 
structures and their appurtenances shall be adequately roped, 
braced and anchored to withstand the elements of weather and 
prevent against collapsing. Documentation of structural stabil
ity shall be furnished to the fire code official on request. 

2403.10 Temporary air-supported and air-inflated mem
brane structures. Temporary air-supported and air-inflated 
membrane structures shall be in accordance with Sections 
2403.10.1through2403.10.4. 

2403.10.1 Door operation. During high winds exceeding 
50 miles per hour (22 mis) or in snow conditions, the use of 
doors in air-supported structures shall be controlled to avoid 
excessive air loss. Doors shall not be left open. 

2403.10.2 Fabric envelope design and construction. 
Air-supported and air-inflated structures shall have the 
design and construction of the fabric envelope and the 
method of anchoring in accordance with Architectural Fab
ric Structures Institute ASI 77. 

2403.10.3 Blowers. An air-supported structure used as a 
place of assembly shall be furnished with not less than two 
blowers, each of which has adequate capacity to maintain 
full inflation pressure with normal leakage. The design of 
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the blower shall be so as to provide integral limiting pres- A 
sure at the design pressure specified by the manufacturer. -

2403.10.4 Auxiliary power. Places of public assembly for 
more than 200 persons shall be furnished with either a fully 
automatic auxiliary engine-generator set capable of power-
ing one blower continuously for 4 hours, or a supplementary 
blower powered by an internal combustion engine which 
shall be automatic in operation. 

2403.11 Seating arrangements. Seating in tents, canopies or 
membrane structures shall be in accordance with Chapter 10. 

2403.12 Means of egress. Means of egress for temporary tents, 
canopies and membrane structures shall be in accordance with 
Sections 2403.12.1through2403.12.8. 

2403.12.1 Distribution. Exits shall be spaced at approxi
mately equal intervals around the perimeter of the tent, can
opy or membrane structure, and shall be located such that all 
points are 100 feet (30 480 mm) or less from an exit. 

2403.12.2 Number. Tents, canopies or membrane struc
tures or a usable portion thereof shall have at least one exit 
and not less than the number of exits required by Table 
2403.12.2. The total width of means of egress in inches I 
(mm) shall not be less than the total occupant load served by 
a means of egress multiplied by 0.2 inches (5 mm) per per
son. 

TABLE 2403.12.2 
MINIMUM NUMBER OF MEANS OF EGRESS AND MEANS OF 

EGRESS WIDTHS FROM TEMPORARY MEMBRANE 
STRUCTURES, TENTS AND CANOPIES 

MINIMUM WIDTH MINIMUM WIDTH 
OF EACH MEANS OF EACH MEANS 

MINIMUM 
OF EGRESS OF EGRESS 

(inches) (inches) 
NUMBER OF 

OCCUPANT MEANS OF Membrane 
LOAD EGRESS Tent or Canopy Structure 

10 to 199 2 72 36 

200 to 499 3 72 72 

500 to 999 4 96 72 

1,000 to 1,999 5 120 96 

2,000 to 2,999 6 120 96 

Over 3,0ooa 7 120 96 

For SI: 1inch=25.4 mm. 
a. When the occupant load exceeds 3,000, the total width of means of egress (in 

inches) shall not be less than the total occupant load multiplied by 0.2 inches 
per person. 

2403.12.3 Exit openings from tents. Exit openings from 
tents shall remain open unless covered by a flame-resistant 
curtain. The curtain shall comply with the following 
requirements: 

1. Curtains shall be free sliding on a metal support. The 
support shall be a minimum of 80 inches (2032 mm) 
above the floor level at the exit. The curtains shall be 
so arranged that, when open, no part of the curtain 
obstructs the exit. 

2. Curtains shall be of a color, or colors, that contrasts 
with the color of the tent. 
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2403.12.4 Doors. Exit doors shall swing in the direction of 
exit travel. To avoid hazardous air and pressure loss in 
air-supported membrane structures, such doors shall be 
automatic closing against operating pressures. Opening 
force at the door edge shall not exceed 15 pounds (66 N). 

2403.12.5 Aisle. The width of aisles without fixed seating 
shall be in accordance with the following: 

1. In areas serving employees only, the minimum aisle 
width shall be 24 inches (610 mm) but not less than 
the width required by the number of employees 
served. 

2. In public areas, smooth-surfaced, unobstructed aisles 
having a minimum width of not less than 44 inches 
(1118 mm) shall be provided from seating areas, and 
aisles shall be progressively increased in width to pro
vide, at all points, not less than 1 foot (305 mm) of 
aisle width for each 50 persons served by such aisle at 
that point. 

2403.12.5.1 Arrangement and maintenance. The 
arrangement of aisles shall be subject to approval by the 
fire code official and shall be maintained clear at all times 
during occupancy. 

2403.12.6 Exit signs. Exits shall be clearly marked. Exit 
signs shall be installed at required exit doorways and where 
otherwise necessary to indicate clearly the direction of 
egress when the exit serves an occupant load of 50 or more. 

2403.12.6.1 Exit sign illumination. Exit signs shall be 
of an approved self-luminous type or shall be internally 
or externally illuminated by luminaires supplied in the 
following manner: 

1. Two separate circuits, one of which shall be sepa
rate from all other circuits, for occupant loads of 
300 or less; or 

2. Two separate sources of power, one of which shall 
be an approved emergency system, shall be pro
vided when the occupant load exceeds 300. Emer
gency systems shall be supplied from storage 
batteries or from the on-site generator set, and the 
system shall be installed in accordance with the 
ICC Electrical Code. 

2403.12.7 Means of egress illumination. Means of egress 
shall be illuminated with light having an intensity of not less 
than 1 foot-candle (11 lux) at floor level while the structure 
is occupied. Fixtures required for means of egress illumina
tion shall be supplied from a separate circuit or source of 
power. 

2403.12.8 Maintenance of means of egress. The required 
width of exits, aisles and passageways shall be maintained at 
all times to a public way. Guy wires, guy ropes and other 
support members shall not cross a means of egress at a 
height of less than 8 feet (2438 mm). The surface of means 
of egress shall be maintained in an approved manner. 
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SECTION 2404 
TEMPORARY AND PERMANENT TENTS, 

CANOPIES AND MEMBRANE STRUCTURES 

2404.1 General. All tents, canopies and membrane structures, 
both temporary and permanent, shall be in accordance with this 
section. Permanent tents, canopies and membrane structures 
shall also comply with the International Building Code. 

2404.2 Flame propagation performance treatment. Before I 
a permit is granted, the owner or agent shall file with the fire 
code official a certificate executed by an approved testing labo
ratory certifying that the tents; canopies and membrane struc
tures and their appurtenances; sidewalls, drops and tarpaulins; 
floor coverings, bunting and combustible decorative materials 
and effects, including sawdust when used on floors or passage
ways, shall be composed of material meeting the flame propa
gation performance criteria of NFPA 701 or shall be treated 
with a flame retardant in an approved manner and meet the 
flame propagation performance criteria ofNFPA 701, and that 
such flame propagation performance criteria are effective for 
the period specified by the permit. 

2404.3 Label. Membrane structures, tents or canopies shall 
have a permanently affixed label bearing the identification of 
size and fabric or material type. 

2404.4 Certification. An affidavit or affirmation shall be sub
mitted to the fire code official and a copy retained on the pre
mises on which the tent or air-supported structure is located. 
The affidavit shall attest to the following information relative to 
the flame propagation performance criteria of the fabric: I 

1. Names and address of the owners of the tent, canopy or 
air-supported structure. 

2. Date the fabric was last treated with flame-retardant I 
solution. 

3. Trade name or kind of chemical used in treatment. 

4. Name of person or firm treating the material. 

5. Name of testing agency and test standard by which the 
fabric was tested. 

2404.5 Combustible materials. Hay, straw, shavings or simi
lar combustible materials shall not be located within any tent, 
canopy or membrane structure containing an assembly occu
pancy, except the materials necessary for the daily feeding and 
care of animals. Sawdust and shavings utilized for a public per
formance or exhibit shall not be prohibited provided the saw
dust and shavings are kept damp. Combustible materials shall 
not be permitted under stands or seats at any time. The areas 
within and adjacent to the tent or air-supported structure shall 
be maintained clear of all combustible materials or vegetation 
that could create a fire hazard within 20 feet (6096 mm) of the 
structure. Combustible trash shall be removed at least once a 
day from the structure during the period the structure is occu
pied by the public. 

2404.6 Smoking. Smoking shall not be permitted in tents, can
opies or membrane structures. Approved "No Smoking" signs 
shall be conspicuously posted in accordance with Section 310. 

2404. 7 Open or exposed flame. Open flame or other devices 
emitting flame, fire or heat or any flammable or combustible 
liquids, gas, charcoal or other cooking device or any other 
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unapproved devices shall not be permitted inside or located 
within 20 feet (6096 mm) of the tent, canopy or membrane 
structures while open to the public unless approved by the fire 
code official. 

2404.8 Fireworks. Fireworks shall not be used within 100 feet 
(30 480 mm) of tents, canopies or membrane structures. 

2404.9 Spot lighting. Spot or effect lighting shall only be by 
electricity, and all combustible construction located within 6 
feet ( 1829 mm) of such equipment shall be protected with 
approved noncombustible insulation not less than 9 .25 inches 
(235 mm) thick. 

2404.10 Safety film. Motion pictures shall not be displayed in 
tents, canopies or membrane structures unless the motion pic
ture film is safety film. 

2404.11 Clearance. There shall be a minimum clearance of at 
least 3 feet (914 mm) between the fabric envelope and all con
tents located inside the tent or membrane structure. 

2404.12 Portable fire extinguishers. Portable fire 
extinguishers shall be provided as required by Section 906. 

2404.13 Fire protection equipment. Fire hose lines, water 
supplies and other auxiliary fire equipment shall be maintained 
at the site in such numbers and sizes as required by the fire code 
official. 

2404.14 Occupant load factors. The occupant load allowed in 
an assembly structure, or portion thereof, shall be determined 
in accordance with Chapter 10. 

2404.15 Heating and cooking equipment. Heating and cook
ing equipment shall be in accordance with Sections 2404.15.1 
through 2404.15.7. 

2404.15.1 Installation. Heating or cooking equipment, 
tanks, piping, hoses, fittings, valves, tubing and other 
related components shall be installed as specified in the 
International Mechanical Code and the International Fuel 
Gas Code, and shall be approved by the fire code official. 

2404.15.2 Venting. Gas, liquid and solid fuel-burning 
equipment designed to be vented shall be vented to the out
side air as specified in the International Fuel Gas Code and 
the International Mechanical Code. Such vents shall be 
equipped with approved spark arresters when required. 
Where vents or flues are used, all portions of the tent, can
opy or membrane structure shall be not less than 12 inches 
(305 mm) from the flue or vent. 

2404.15.3 Location. Cooking and heating equipment shall 
not be located within 10 feet (3048 mm) of exits or combus
tible materials. 

2404.15.4 Operations. Operations such as warming of 
foods, cooking demonstrations and similar operations that 
use solid flammables, butane or other similar devices which 
do not pose an ignition hazard, shall be approved. 

2404.15.5 Cooking tents. Tents where cooking is per
formed shall be separated from other tents, canopies or 
membrane structures by a minimum of 20 feet ( 6096 mm). 

2404.15.6 Outdoor cooking. Outdoor cooking that pro
duces sparks or grease-laden vapors shall not be performed 

228 

within 20 feet (6096 mm) of a tent, canopy or membrane 
structure. 

2404.15.7 Electrical heating and cooking equipment. 
Electrical cooking and heating equipment shall comply 
with the ICC Electrical Code. 

2404.16 LP-gas. The storage, handling and use of LP-gas and 
LP-gas equipment shall be in accordance with Sections 
2406.16.1 through 2404.16.3. 

2404.16.1 General. LP-gas equipment such as tanks, pip
ing, hoses, fittings, valves, tubing and other related compo
nents shall be approved and in accordance with Chapter 38 
and with the International Fuel Gas Code. 

2404.16.2 Location of containers. LP-gas containers shall 
be located outside. Safety release valves shall be pointed 
away from the tent, canopy or membrane structure. 

2404.16.2.1 Containers 500 gallons or less. Portable 
LP-gas containers with a capacity of 500 gallons (1893 
L) or less shall have a minimum separation between the 
container and structure not less than 10 feet (3048 mm). 

2404.16.2.2 Containers more than 500 gallons. Porta
ble LP-gas containers with a capacity of more than 500 
gallons (1893 L) shall have a minimum separation 
between the container and structures not less than 25 feet 
(7620 mm). 

2404.16.3 Protection and security. Portable LP-gas con-
tainers, piping, valves and fittings which are located outside • 
and are being used to fuel equipment inside a tent, canopy or 
membrane structure shall be adequately protected to pre-
vent tampering, damage by vehicles or other hazards and 
shall be located in an approved location. Portable LP-gas 
containers shall be securely fastened in place to prevent 
unauthorized movement. 

2404.17 Flammable and combustible liquids. The storage of 
flammable and combustible liquids and the use of flamma
ble-liquid-fueled equipment shall be in accordance with Sec
tions 2404.17.1through2404.17.3. 

2404.17.1 Use. Flammable-liquid-fueled equipment shall 
not be used in tents, canopies or membrane structures. 

2404.17.2 Flammable and combustible niquid storage. 
Flammable and combustible liquids shall be stored outside 
in an approved manner not less than 50 feet (15 240 mm) 
from tents, canopies or membrane structures. Storage shall 
be in accordance with Chapter 34. 

2404.17.3 Refueling. Refueling shall be performed in an 
approved location not less than 20 feet (6096 mm) from 
tents, canopies or membrane structures. 

2404.18 Display of motor vehicles. Liquid- and gas-fueled 
vehicles and equipment used for display within tents, canopies 
or membrane structures shall be in accordance with Sections 
2404.18.1through2404.18.5.3. 

2404.18.1 Batteries. Batteries shall be disconnected in an 
appropriate manner. • 

2404.18.2 Fuel systems. Vehicles or equipment shall not be 
fueled or defueled within the tent, canopy or membrane 
structure. 
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2404.18.2.1 Quantity limit. Fuel in the fuel tank shall 
not exceed one-quarter of the tank capacity or 5 gallons 
(19 L), whichever is less. 

2404.18.2.2 Inspection. Fuel systems shall be inspected 
for leaks. 

2404.18.2.3 Closure. Fuel tank openings shall be locked 
and sealed to prevent the escape of vapors. 

2404.18.3 Location. The location of vehicles or equipment 
shall not obstruct means of egress. 

2404.18.4 Places of assembly. When a compressed natural 
gas (CNG) or liquefied petroleum gas (LP-gas) powered 
vehicle is parked inside a place of assembly, all the follow
ing conditions shall be met: 

1. The quarter-tum shutoff valve or other shutoff valve 
on the outlet of the CNG or LP-gas container shall be 
closed and the engine shall be operated until it stops. 
Valves shall remain closed while the vehicle is 
indoors. 

2. The hot lead of the battery shall be disconnected. 

3. Dual-fuel vehicles equipped to operate on gasoline 
and CNG or LP-gas shall comply with this section and 
Sections 2404.18.1 through 2404.18.5.3 for gaso
line-powered vehicles. 

2404.18.5 Competitions and demonstrations. Liquid
and gas-fueled vehicles and equipment used for competition 
or demonstration within a tent, canopy or membrane struc
ture shall comply with Sections 2404.18.5.1 through 
2404.18.5.3. 

2404.18.5.1 Fuel storage. Fuel for vehicles or equip
ment shall be stored in approved containers in an 
approved location outside of the structure in accordance 
with Section 2404.17 .2. 

2404.18.5.2 Fueling. Refueling shall be performed out
side of the structure in accordance with Section 
2404.17.3. 

2404.18.5.3 Spills. Fuel spills shall be cleaned up imme
diately. 

2404.19 Separation of generators. Generators and other 
internal combustion power sources shall be separated from 
tents, canopies or membrane structures by a minimum of 20 
feet (6096 mm) and shall be isolated from contact with the pub
lic by fencing, enclosure or other approved means. 

2404.20 Standby personnel. When, in the opinion of the fire 
code official, it is essential for public safety in a tent, canopy or 
membrane structure used as a place of assembly or any other 
use where people congregate, because of the number of per
sons, or the nature of the performance, exhibition, display, con
test or activity, the owner, agent or lessee shall employ one or 
more qualified persons, as required and approved, to remain on 
duty during the times such places are open to the public, or 
when such activity is being conducted . 

Before each performance or the start of such activity, 
standby personnel shall keep diligent watch for fires during the 
time such place is open to the public or such activity is being 
conducted and take prompt measures for extinguishment of 
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fires that occur and assist in the evacuation of the public from 
the structure. 

There shall be trained crowd managers or crowd manager 
supervisors at a ratio of one crowd manager/supervisor for 
every 250 occupants, as approved. 

2404.21 Vegetation removal. Combustible vegetation shall be 
removed from the area occupied by a tent, canopy or membrane 
structure, and from areas within 30 feet (9144 mm) of such 
structures. 

2404.22 Waste material. The floor surface inside tents, cano
pies or membrane structures and the grounds outside and 
within a 30-foot (9144 mm) perimeter shall be kept clear of 
combustible waste. Such waste shall be stored in approved con
tainers until removed from the premises. 
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CHAPTER 25 

TIRE REBUILDING AND TIRE STORAGE 

SECTION 2501 
GENERAL 

2501.1 Scope. Tire rebuilding plants, tire storage and tire 
byproduct facilities shall comply with this chapter, other appli-

1 cable requirements of this code and NFPA 13 and NFPA 230. 
Tire storage in buildings shall also comply with Chapter 23. 

2501.2 Permit required. Permits shall be required as set forth 
in Section 105.6. 

SECTION 2502 
DEFINITIONS 

2502.1 Terms defined in Chapter 2. Words and terms used in 
this chapter and defined in Chapter 2 shall have the meanings 
ascribed to them as defined therein. 

SECTION 2503 
TIRE REBUILDING 

2503.1 Construction. Tire rebuilding plants shall comply with 
the requirements of the International Building Code, as to con
struction, separation from other buildings or other portions of 
the same building, and protection. 

2503.2 Location. Buffing operations shall be located in a room 
separated from the remainder of the building housing the tire 
rebuilding or tire recapping operations by a 1-hour fire barrier. 

Exception: Buffing operations are not required to be sepa
rated where all of the following conditions are met: 

1. Buffing operations are equipped with an approved 
continuous automatic water-spray system directed at 
the point of cutting action; 

2. Buffing machines are connected to particle-collecting 
systems providing a minimum air movement of 1,500 
cubic feet per minute (cfm) (0.71 m3/s) in volume and 
4,500 feet per minute (fpm) (23 mis) in-line velocity; 
and 

3. The collecting system shall discharge the rubber par
ticles to an approved outdoor noncombustible or 
fire-resistant container, which is emptied at frequent 
intervals to prevent overflow. 

2503.3 Cleaning. The buffing area shall be cleaned at frequent 
intervals to prevent the accumulation of rubber particles. 

2503.4 Spray rooms and booths. Each spray room or spray 
booth where flammable or combustible solvents are applied, 
shall comply with Chapter 15. 

SECTION 2504 
PRECAUTIONS AGAINST FIRE 

2504.1 Open burning. Open burning is prohibited in tire stor
age yards. 
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2504.2 Sources of heat. Cutting, welding or heating devices 
shall not be operated in tire storage yards. 

2504.3 Smoking prohibited. Smoking is prohibited in tire 
storage yards, except in designated areas. 

2504.4 Power lines. Tire storage piles shall not be located 
beneath electrical power lines having a voltage in excess of750 
volts or that supply power to fire emergency systems. 

2504.5 Fire safety plan. The owner or individual in charge of 
the tire storage yard shall be required to prepare and submit to 
the fire code official a fire safety plan for review and approval. 
The fire safety plan shall include provisions for fire department 
vehicle access. At least one copy of the fire safety plan shall be 
prominently posted and maintained at the storage yard. 

2504.6 Telephone number. The telephone number of the fire 
department and location of the nearest telephone shall be 
posted conspicuously in attended locations. 

SECTION 2505 
OUTDOOR STORAGE 

2505.1 Individual piles. Tire storage shall be restricted to indi
vidual piles not exceeding 5,000 square feet ( 464.5 m2) of con
tinuous area. Piles shall not exceed 50,000 cubic feet ( 1416 m3) 

in volume or 10 feet (3048 mm) in height. 

2505.2 Separation of piles. Individual tire storage piles shall 
be separated from other piles of salvage by a clear space of at 
least 40 feet (12 192 mm). 

2505.3 Distance between piles of other stored products. Tire 
storage piles shall be separated by a clear space of at least 40 
feet (12 192 mm) from piles of other stored product. 

2505.4 Distance from lot lines and buildings. Tire storage 
piles shall be located at least 50 feet ( 15 240 mm) from lot lines 
and buildings. 

2505.5 Fire breaks. Storage yards shall be maintained free 
from combustible ground vegetation for a distance of 40 feet 
(12 192 mm) from the stored material to grass and weeds; and 
for a distance of 100 feet (30 480 mm) from the stored product 
to brush and forested areas. 

2505.6 Volume more than 150,000 cubic feet. Where the bulk 
volume of stored product is more than 150,000 cubic feet ( 4248 
m3

), storage arrangement shall be in accordance with the fol
lowing: 

1. Individual storage piles shall comply with size and sepa
ration requirements in Sections 2505.1 through 2505.5. 

2. Adjacent storage piles shall be considered a group, and 
the aggregate volume of storage piles in a group shall not 
exceed 150,000 cubic feet (4248 m3). 

Separation between groups shall be at least 7 5 feet (22 860 
m) wide. 
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2505. 7 Location of storage. Outdoor waste tire storage shall 
not be located under bridges, elevated trestles, elevated road
ways or elevated railroads. 

SECTION 2506 
FIRE DEPARTMENT ACCESS 

2506.1 Required access. New and existing tire storage yards 
shall be provided with fire apparatus access roads in accor
dance with Section 503 and this section. 

2506.2 Location. Fire apparatus access roads shall be located 
within all pile clearances identified in Sections 2505.4 and 
within all fire breaks required in Section 2505.5. Access road
ways shall be within 150 feet ( 45 720 mm) of any point in the 
storage yard where storage piles are located, at least 20 feet 
(6096 mm) from any storage pile. 

SECTION 2507 
FENCING 

2507.1 Where required. Where the bulk volume of stored 
material is more than 20,000 cubic feet (566 m3), a firmly 
anchored fence or other approved method of security that con
trols unauthorized access to the storage yard shall surround the 
storage yard. 

2507 .2 Construction. The fence shall be constructed of 
approved materials and shall be at least 6 feet ( 1829 mm) high 
and provided with gates at least 20 feet (6096 mm) wide. 

2507 .3 Locking. All gates to the storage yard shall be locked 
when the storage yard is not staff ed. 

2507 .4 Unobstructed. Gateways shall be kept clear of obstruc
tions and be fully openable at all times. 

SECTION 2508 
FIRE PROTECTION 

2508.1 Water supply. A public or private fire protection water 
supply shall be provided in accordance with Section 508. The 
water supply shall be arranged such that any part of the storage 
yard can be reached by using not more than 500 feet (152 m) of 
hose. 

2508.2 Fire extinguishers. Buildings or structures shall be 
provided with portable fire extinguishers in accordance with 
Section 906. Fuel-fired vehicles operating in the storage yard 
shall be equipped with a minimum 2-A:20-B:C rated portable 
fire extinguisher. 

SECTION 2509 
INDOOR STORAGE ARRANGEMENT 

2509.1 Pile dimensions. Where tires are stored on-tread, the 
dimension of the pile in the direction of the wheel hole shall not 
be more than 50 feet (15 240 mm). Tires stored adjacent to or 
along one wall shall not extend more than 25 feet (7620 mm) 
from that wall. Other piles shall not be more than 50 feet ( 15 
240 mm) in width. 
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CHAPTER 26 

WELDING AND OTHER HOT WORK 

SECTION 2601 
GENERAL 

2601.1 Scope. Welding, cutting, open torches and other hot 
work operations and equipment shall comply with this chapter. 

2601.2 Permits. Permits shall be required as set forth in Sec
tion 105.6. 

2601.3 Restricted areas. Hot work shall only be conducted in 
areas designed or authorized for that purpose by the personnel 
responsible for a Hot Work Program. Hot work shall not be 
conducted in the following areas unless approval has been 
obtained from the fire code official: 

1. Areas where the sprinkler system is impaired. 

2. Areas where there exists the potential of an explosive 
atmosphere, such as locations where flammable gases, 
liquids or vapors are present. 

3. Areas with readily ignitable materials, such as storage of 
large quantities of bulk sulfur, baled paper, cotton, lint, 
dust or loose combustible materials. 

4. On board ships at dock or ships under construction or 
repair. 

5. At other locations as specified by the fire code official. 

2601.4 Cylinders and containers. Compressed gas cylinders 
and fuel containers shall comply with this chapter and Chapter 
30. 

2601.5 Design and installation of oxygen-fuel gas systems. 
An oxygen-fuel gas system with two or more manifolded cylin
ders of oxygen shall be in accordance with NFPA 51. 

SECTION 2602 
DEFINITIONS 

2602.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

HOT WORK. Operations including cutting, welding, Thermit 
welding, brazing, soldering, grinding, thermal spraying, thaw
ing pipe, installation of torch-applied roof systems or any other 
similar activity. 

HOT WORK AREA. The area exposed to sparks, hot slag, 
radiant heat, or convective heat as a result of the hot work. 

HOT WORK EQUIPMENT. Electric or gas welding or cut
ting equipment use for hot work. 

HOT WORK PERMITS. Permits issued by the responsible 
person at the facility under the hot work permit p~ogram per
mitting welding or other hot work to be done m locations 
referred to in Section 2603.3 and pre-permitted by the fire code 
official. 
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HOT WORK PROGRAM. A permitted program, carried out 
by approved facilities-designated personnel, allowing them to 
oversee and issue permits for hot work conducted by their per
sonnel or at their facility. The intent is to have trained, on-site, 
responsible personnel ensure that required hot work safety 
measures are taken to prevent fires and fire spread. 

RESPONSIBLE PERSON. A person trained in the safety and 
fire safety considerations concerned with hot work. Responsi
ble for reviewing the sites prior to issuing permits as part of the 
hot work permit program and following up as the job pro
gresses. 

TORCH-APPLIED ROOF SYSTEM. Bituminous roofing 
systems using membranes that are adhered by heating with a 
torch and melting asphalt back coating instead of mopping hot 
asphalt for adhesion. 

SECTION 2603 
GENERAL REQUIREMENTS 

2603.1 General. Hot work conditions and operations shall 
comply with this chapter. 

2603.2 Temporary and fixed hot work areas. Temporary and 
fixed hot work areas shall comply with this section. 

2603.3 Hot worlk program permit. Hot work permits, issued 
by an approved responsible person under a hot work program, 
shall be available for review by the fire code official at the time 
the work is conducted and for 48 hours after work is complete. 

2603.4 Qualifications of operators. A permit for hot work 
operations shall not be issued unless the individuals in charge 
of performing such operations are capable of performing such 
operations safely. Demonstration of a working knowledge of 
the provisions of this chapter shall constitute acceptable evi
dence of compliance with this requirement. 

2603.5 Records. The individual responsible for the hot work 
area shall maintain "prework check" reports in accordance 
with Section 2604.3.1. These reports shall be maintained on 
the premises for a minimum of 48 hours after work is com
plete. 

2603.6 Signage. Visible hazard identification signs shall be 
provided where required by Chapter 27. Where the hot work 
area is accessible to persons other than the operator of the hot 
work equipment, conspicuous signs shall be posted to warn 
others before they enter the hot work area. Such signs shall dis
play the following warning: 

CAUTION 
HOT WORK IN PROGRESS 

STAY CLEAR. 

233 



WELDING AND OTHER HOT WORK 

SECTION 2604 
FIRE SAFETY REQUIREMENTS 

2604.1 Protection of combustibles. Protection of combusti
bles shall be in accordance with Sections 2604.1.1 through 
2604.1.9. 

2604.1.1 Combustibles. Hot work areas shall not contain 
combustibles or shall be provided with appropriate shield
ing to prevent sparks, slag or heat from igniting exposed 
combustibles. 

2604.1.2 Openings. Openings or cracks in walls, floors, 
ducts or shafts within the hot work area shall be tightly cov
ered to prevent the passage of sparks to adjacent combusti
ble areas, or shielded by metal fire-resistant guards, or 
curtains shall be provided to prevent passage of sparks or 
slag. 

2604.1.3 Housekeeping. Floors shall be kept clean within 
the hot work area. 

2604.1.4 Conveyor systems. Conveyor systems that are 
capable of carrying sparks to distant combustibles shall be 
shielded or shut down. 

2604.1.5 Partitions. Partitions segregating hot work areas 
from other areas of the building shall be noncombustible. In 
fixed hot work areas, the partitions shall be securely con
nected to the floor such that no gap exists between the floor 
and the partition. Partitions shall prevent the passage of 
sparks, slag, and heat from the hot work area. 

2604.1.6 Floors. Fixed hot work areas shall have floors with 
noncombustible surfaces. 

2604.1. 7 Precautions in hot work. Hot work shall not be 
performed on containers or equipment that contains or has 
contained flammable liquids, gases or solids until the con
tainers and equipment have been thoroughly cleaned, 
inerted or purged; except that "hot tapping" shall be allowed 
on tanks and pipe lines when such work is to be conducted 
by approved personnel. 

2604.1.8 Sprinkler protection. Automatic sprinkler pro
tection shall not be shut off while hot work is performed. 
Where hot work is performed close to automatic sprinklers, 
noncombustible barriers or damp cloth guards shall shield 
the individual sprinkler heads and shall be removed when 
the work is completed. If the work extends over several 
days, the shields shall be removed at the end of each work
day. The fire code official shall approve hot work where 
sprinkler protection is impaired. 

2604.1.9 Fire detection systems. Approved special precau
tions shall be taken to avoid accidental operation of auto
matic fire detection systems. 

2604.2 Fire watch. Fire watches shall be established and con
ducted in accordance with Sections 2604.2.1 through 2604.2.6. 

2604.2.1 When required. A fire watch shall be provided 
during hot work activities and shall continue for a minimum 
of 30 minutes after the conclusion of the work. The fire code 
official, or the responsible manager under a hot work pro
gram, is authorized to extend the fire watch based on the 
hazards or work being performed. 
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Exception: Where the hot work area has no fire hazards A 
or combustible exposures. -

2604.2.2 Location. The fire watch shall include the entire 
hot work area. Hot work conducted in areas with vertical or 
horizontal fire exposures that are not observable by a single 
individual shall have additional personnel assigned to fire 
watches to ensure that exposed areas are monitored. 

2604.2.3 Duties. Individuals designated to fire watch duty 
shall have fire-extinguishing equipment readily available 
and shall be trained in the use of such equipment. Individu-
als assigned to fire watch duty shall be responsible for extin
guishing spot fires and communicating an alarm. 

2604.2.4 Fire training. The individuals responsible for per
forming the hot work and individuals responsible for pro
viding the fire watch shall be trained in the use of portable 
fire extinguishers. 

2604.2.5 Fire hoses. Where hoselines are required, they 
shall be connected, charged and ready for operation. 

2604.2.6 Fire extinguisher. A minimum of one portable 
fire extinguisher complying with Section 906 and with a 
minimum 2-A:20-B:C rating shall be readily accessible 
within 30 feet (9144 mm) of the location where hot work is 
performed. 

2604.3 Area reviews. Before hot work is permitted and at least 
once per day while the permit is in effect, the area shall be e 
inspected by the individual responsible for authorizing hot 
work operations to ensure that it is a fire safe area. Information 
shown on the permit shall be verified prior to signing the permit 
in accordance with Section 105 .6. 

2604.3.1 Pre-hot-work check. A pre-hot-work check shall 
be conducted prior to work to ensure that all equipment is 
safe and hazards are recognized and protected. A report of 
the check shall be kept at the work site during the work and 
available upon request. The pre-hot-work check shall deter
mine all of the following: 

1. Hot work equipment to be used shall be in satisfactory 
operating condition and in good repair. 

2. Hot work site is clear of combustibles or combusti
bles are protected. 

3. Exposed construction is of noncombustible materials 
or, if combustible, then protected. 

4. Openings are protected. 

5. Floors are kept clean. 

6. No exposed combustibles are located on the opposite 
side of partitions, walls, ceilings or floors. 

7. Fire watches, where required, are assigned. 

8. Approved actions have been taken to prevent acci
dental activation of suppression and detection equip
ment in accordance with Sections 2604.1.8 and 
2604.1.9. 

9. Fire extinguishers and fire hoses (where provided) are 
operable and available. 
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SECTION 2605 
GAS WELDING AND CUTTING 

2605.1 General. Devices or attachments mixing air or oxygen 
with combustible gases prior to consumption, except at the 
burner or in a standard torch or blow pipe, shall not be allowed 
unless approved. 

2605.2 Cylinder and container storage, handling and use. 
Storage, handling and use of compressed gas cylinders, con
tainers and tanks shall be in accordance with this section and 
Chapter 30. 

2605.3 Precautions. Cylinders, valves, regulators, hose and 
other apparatus and fittings for oxygen shall be kept free from 
oil or grease. Oxygen cylinders, apparatus and fittings shall not 
be handled with oily hands, oily gloves, or greasy tools or 
equipment. 

2605.4 Acetylene gas. Acetylene gas shall not be piped except 
in approved cylinder manifolds and cylinder manifold connec
tions, or utilized at a pressure exceeding 15 pounds per square 
inch gauge (psig) (103 kPa) unless dissolved in a suitable sol
vent in cylinders manufactured in accordance with DOTn 49 
CFR. Acetylene gas shall not be brought in contact with unal
loyed copper, except in a blowpipe or torch. 

2605.5 Remote locations. Oxygen and fuel-gas cylinders and 
acetylene generators shall be located away from the hot work 
area to prevent such cylinders or generators from being heated 
by radiation from heated materials, sparks or slag, or misdirec
tion of the torch flame. 

2605.6 Cylinders shutoff. The torch valve shall be closed and 
the gas supply to the torch completely shut off when gas weld
ing or cutting operations are discontinued for a period of 1 hour 
or more. 

2605.7 Prohibited operation. Welding or cutting work shall 
not be held or supported on compressed gas cylinders or con
tainers. 

2605.8 Tests. Tests for leaks in piping systems and equipment 
shall be made with soapy water. The use of flames shall be pro
hibited for leak testing. 

SECTION 2606 
ELECTRIC ARC HOT WORK 

2606.1 General. The frame or case of electric hot work 
machines, except internal-combustion-engine-driven 
machines, shall be grounded. Ground connections shall be 
mechanically strong and electrically adequate for the required 
current. 

2606.2 Return circuits. Welding current return circuits from 
the work to the machine shall have proper electrical contact at 
joints. The electrical contact shall be periodically inspected. 

2606.3 Disconnecting. Electrodes shall be removed from the 
holders when electric arc welding or cutting is discontinued for 
any period of 1 hour or more. The holders shall be located to 
prevent accidental contact and the machines shall be discon
nected from the power source. 

2606.4 Emergency disconnect. A switch or circuit breaker 
shall be provided so that fixed electric welders and control 
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equipment can be disconnected from the supply circuit. The 
disconnect shall be installed in accordance with the ICC Elec
trical Code. 

2606.5 Damaged cable. Damaged cable shall be removed 
from service until properly repaired or replaced. 

SECT~ON 2607 
CALCIUM CARBIDE SYSTEMS 

2607.1 Calcium carbide storage. Storage and handling of cal
cium carbide shall comply with Chapter 27 of this code and 
Chapter 9 of NFPA 51. 

SECTION 2608 
ACETYLENE GENERATORS 

2608.1 Use of acetylene generators. The use of acetylene gen
erators shall comply with this section and Chapter 4 of NFPA 
51A. 

2608.2 Portable generators. The minimum volume of rooms 
containing portable generators shall be 35 times the total 
gas-generating capacity per charge of all generators in the 
room. The gas-generating capacity in cubic feet per charge 
shall be assumed to be 4.5 times the weight of carbide per 
charge in pounds. The minimum ceiling height of rooms con
taining generators shall be 10 feet (3048 mm). An acetylene 
generator shall not be moved by derrick, crane or hoist while 
charged. 

2608.3 Protection against freezing. Generators shall be 
located where water will not freeze. Common salt such as 
sodium chloride or other corrosive chemicals shall not be uti
lized for protection against freezing. 

SECTION 2609 
PIPING MANIFOLDS AND HOSE SYSTEMS FOR 

FUEL GASES AND OXYGEN 

2609.1 General. The use of piping manifolds and hose systems 
shall be in accordance with Section 2609 .2 through 2609. 7, 
Chapter 30 and Chapter 5 of NFPA 51. 

2609.2 Protection. Piping shall be protected against physical 
damage. 

2609.3 Signage. Signage shall be provided for piping and hose 
systems as follows: 

1. Above-ground piping systems shall be marked in accor
dance with ASME Al3.1. 

2. Station outlets shall be marked to indicate their intended 
usage. 

3. Signs shall be posted, indicating clearly the location and 
identity of section shutoff valves. 

2609.4 Manifolding of cylinders. Oxygen manifolds shall not 
be located in an acetylene generator room. Oxygen manifolds 
shall be located at least 20 feet (6096 mm) away from combus
tible material such as oil or grease, and gas cylinders containing 
flammable gases, unless the gas cylinders are separated by a 
fire partition. 
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2609.5 Identification of manifolds. Signs shall be posted for 
oxygen manifolds with service pressures not exceeding 200 
psig (1379 kPa). Such signs shall include the words: 

LOW-PRESSURE MANIFOLD 
DO NOT CONNECT HIGH-PRESSURE CYLINDERS 

MAXIMUM PRESSURE 250 PSIG 

2609.6 Clamps. Hose connections shall be clamped or other
wise securely fastened. 

2609.7 Inspection. Hoses shall be inspected frequently for 
leaks, bums, wear, loose connections or other defects render
ing the hose unfit for service. 
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CHAPTER 27 

HAZARDOUS MATERIALS-GENERAL PROVISIONS 

SECTION 2701 
GENERAL 

2701.1 Scope. Prevention, control and mitigation of dangerous 
conditions related to storage, dispensing, use and handling of 
hazardous materials shall be in accordance with this chapter. 

This chapter shall apply to all hazardous materials, including 
those materials regulated elsewhere in this code, except that 
when specific requirements are provided in other chapters, 
those specific requirements shall apply in accordance with the 
applicable chapter. Where a material has multiple hazards, all 
hazards shall be addressed. 

Exceptions: 

1. The quantities of alcoholic beverages, medicines, 
foodstuffs, cosmetics and consumer or industrial 
products containing not more than 50 percent by 
volume of water-miscible liquids and with the 
remainder of the solutions not being flammable, in 
retail or wholesale sales occupancies, are unlimited 
when packaged in individual containers not exceed
ing 1.3 gallons (5 L). 

2. Application and release of pesticide and agricultural 
products and materials intended for use in weed 
abatement, erosion control, soil amendment or simi
lar applications when applied in accordance with the 
manufacturers' instructions and label directions. 

3. The off-site transportation of hazardous materials 
when in accordance with Department of Transporta-
tion (DOTn) regulations. 

4. Building materials not otherwise regulated by this 
code. 

5. Refrigeration systems (see Section 606). 

6. Stationary storage battery systems regulated by Sec-
tion 608. 

7. The display, storage, sale or use of fireworks and 
explosives in accordance with Chapter 33. 

8. Corrosives utilized in personal and household prod-
ucts in the manufacturers' original consumer pack-
aging in Group M occupancies. 

9. The storage of distilled spirits and wines in wooden 
barrels and casks. 

10. The use of wall-mounted dispensers containing 
alcohol-based hand rubs classified as Class I or II 
liquids when in acc_ordance with Section 3405.5. 

2701.1.1 Waiver. The provisions of this chapter are waived 
when the fire code official determines that such enforce
ment is preempted by other codes, statutes or ordinances. 
The details of any action granting such a waiver shall be 
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recorded and entered in the files of the code enforcement 
agency. 

2701.2 Material classification. Hazardous materials are those 
chemicals or substances defined as such in this code. Defini
tions of hazardous materials shall apply to all hazardous mate
rials, including those materials regulated elsewhere in this 
code. 

2701.2.1 Mixtures. Mixtures shall be classified in accor
dance with hazards of the mixture as a whole. Mixtures of 
hazardous materials shall be classified in accordance with 
nationally recognized reference standards; by an approved 
qualified organization, individual, or Material Safety Data 
Sheet (MSDS); or by other approved methods. 

2701.2.2 Hazard categories. Hazardous materials shall be 
classified according to hazard categories. The categories 
include materials regulated by this chapter and materials 
regulated elsewhere in this code. 

2701.2.2.1 Physical hazards. The material categories 
listed in this section are classified as physical hazards. A 
material with a primary classification as a physical haz
ard can also pose a health hazard. 

1. Explosives and blasting agents. 

2. Flammable and combustible liquids. 

3. Flammable solids and gases. 

4. Organic peroxide materials. 

5. Oxidizer materials. 

6. Pyrophoric materials. 

7. Unstable (reactive) materials. 

8. Water-reactive solids and liquids. 

9. Cryogenic fluids. 

2701.2.2.2 Health hazards. The material categories 
listed in this section are classified as health hazards. A 
material with a primary classification as a health hazard 
can also pose a physical hazard. 

1. Highly toxic and toxic materials. 

2. Corrosive materials. 

2701.3 Performance-based design alternative. When 
approved by the fire code official, buildings and facilities 
where hazardous materials are stored, used or handled shall be 
permitted to comply with this section as an alternative to com
pliance with the other requirements set forth in this chapter and 
Chapters 28 through 44. 

2701.3.1 Objective. The objective of Section 2701.3 is to 
protect people and property from the consequences of unau
thorized discharge, fires or explosions involving hazardous 
materials. 
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2701.3.2 Functional statements. Performance-based 
design alternatives are based on the following functional 
statements: 

1. Provide safeguards to minimize the risk of unwanted 
releases, fires or explosions involving hazardous 
materials. 

2. Provide safeguards to minimize the consequences of 
an unsafe condition involving hazardous materials 
during normal operations and in the event of an 
abnormal condition. 

2701.3.3 Performance requirements. When safeguards, 
systems, documentation, written plans or procedures, 
audits, process hazards analysis, mitigation measures, engi
neering controls or construction features are required by 
Sections 2701.3.3.1 through 2701.3.3.18, the details of the 
design alternative shall be subject to approval by the code 
official. The details of actions granting the use of the design 
alternatives shall be recorded and entered in the files of the 
jurisdiction. 
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2701.3.3.1 Properties of hazardous materials. The 
physical and health-hazard properties of hazardous 
materials on site shall be known and shall be made 
readily available to employees, neighbors and the fire 
code official. 

2701.3.3.2 Reliability of equipment and operations. 
Equipment and operations involving hazardous materi
als shall be designed, installed and maintained to ensure 
that they reliably operate as intended. 

2701.3.3.3 Prevention of unintentional reaction or 
release. Safeguards shall be provided to minimize the 
risk of an unintentional reaction or release that could 
endanger people or property. 

2701.3.3.4 Spill mitigation. Spill containment systems 
or means to render a spill harmless to people or property 
shall be provided where a spill is determined to be a plau
sible event and where such an event would endanger peo
ple or property. 

2701.3.3.5 Ignition hazards. Safeguards shall be pro
vided to minimize the risk of exposing combustible haz
ardous materials to unintended sources of ignition. 

2701.3.3.6 Protection of hazardous materials. Safe
guards shall be provided to minimize the risk of exposing 
hazardous materials to a fire or physical damage 
whereby such exposure could endanger or lead to the 
endangerment of people or property. 

2701.3.3.7 Exposure hazards. Safeguards shall be pro
vided to minimize the risk of and limit damage from a 
fire or explosion involving explosive hazardous materi
als whereby such fire or explosion could endanger or 
lead to the endangerment of people or property. 

2701.3.3.8 Detection of gas or vapor release. Where a 
release of hazardous materials gas or vapor would cause 
immediate harm to persons or property, means of miti
gating the dangerous effects of a release shall be pro
vided. 

2701.3.3.9 Reliable power source. Where a power sup- • 
ply is relied upon to prevent or control an emergency 
condition that could endanger people or property, the 
power supply shall be from a reliable source. 

2701.3.3.10 Ventilation. Where ventilation is necessary 
to limit the risk of creating an emergency condition 
resulting from normal or abnormal operations, means of 
ventilation shall be provided. 

2701.3.3.11 Process hazard analyses. Process hazard 
analyses shall be conducted to ensure reasonably the pro
tection of people and property from dangerous condi
tions involving hazardous materials. 

2701.3.3.12 Pre-startup safety review. Written docu
mentation of pre-startup safety review procedures shall 
be developed and enforced to ensure that operations are 
initiated in a safe manner. The process of developing and 
updating such procedures shall involve the participation 
of affected employees. 

2701.3.3.13 Operating and emergency procedures. 
Written documentation of operating procedures and pro
cedures for emergency shut down shall be developed and 
enforced to ensure that operations are conducted in a safe 
manner. The process of developing and updating such 
procedures shall involve the participation of affected 
employees. 

2701.3.3.14 Management of change. A written plan for • 
management of change shall be developed and enforced. 
The process of developing and updating the plan shall 
involve the participation of affected employees. 

2701.3.3.15 Emergency plan. A written emergency 
plan shall be developed to ensure that proper actions are 
taken in the event of an emergency, and the plan shall be 
followed if an emergency condition occurs. The process 
of developing and updating the plan shall involve the par
ticipation of affected employees. 

2701.3.3.16 Accident procedures. Written procedures 
for investigation and documentation of accidents shall be 
developed, and accidents shall be investigated and docu
mented in accordance with these procedures. 

2701.3.3.17 Consequence analysis. Where an acciden
tal release of hazardous materials could endanger people 
or property, either on or off-site, an analysis of the 
expected consequences of a plausible release shall be 
performed and utilized in the analysis and selection of 
active and passive hazard mitigation controls. 

2701.3.3.18 Safety audits. Safety audits shall be con
ducted on a periodic basis to verify compliance with the 
requirements of this section. 

2701.4 Retail and wholesale storage and display. For retail 
and wholesale storage and display of nonflammable solid and 
nonflammable or noncombustible liquid hazardous materials A 
in Group M occupancies and storage in Group S occupancies, -
see Section 2703 .11. 
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2701.5 Permits. Permits shall be required as set forth in Sec
tions 105.6 and 105.7. 

When required by the fire code official, permittees shall 
apply for approval to permanently close a storage, use or han
dling facility. Such application shall be submitted at least 30 
days prior to the termination of the storage, use or handling of 
hazardous materials. The fire code official is authorized to 
require that the application be accompanied by an approved 
facility closure plan in accordance with Section 2701.6.3. 

2701.5.1 Hazardous Materials Management Plan. 
Where required by the fire code official, each application 
for a permit shall include a Hazardous Materials Manage
ment Plan (HMMP). The HMMP shall include a facility site 
plan designating the following: 

1. Storage and use areas. 

2. Maximum amount of each material stored or used in 
each area. 

3. Range of container sizes. 

4. Locations of emergency isolation and mitigation 
valves and devices. 

5. Product conveying piping containing liquids or gases, 
other than utility-owned fuel gas lines and low-pres
sure fuel gas lines. 

6. On and off positions of valves for valves that are of 
the self-indicating type. 

7. Storage plan showing the intended storage arrange
ment, including the location and dimensions of aisles. 

8. The location and type of emergency equipment.The 
plans shall be legible and drawn approximately to 
scale. Separate distribution systems are allowed to be 
shown on separate pages. 

2701.5.2 Hazardous Materials Inventory Statement 
(HMIS). Where required by the fire code official, an appli
cation for a permit shall include an HMIS, such as SARA 
(Superfund Amendments and Reauthorization Act of 1986) 
Title III, Tier II Report, or other approved statement. The 
HMIS shall include the following information: 

1. Manufacturer's name. 

2. Chemical name, trade names, hazardous ingredients. 

3. Hazard classification. 

4. MSDS or equivalent. 

5. United Nations (UN), North America (NA) or the 
Chemical Abstract Service (CAS) identification 
number. 

6. Maximum quantity stored or used on-site at one time. 

7. Storage conditions related to the storage type, temper
ature and pressure. 

2701.6 Facility closure. Facilities shall be placed out of ser
vice in accordance with Sections 2701.6.1 through 2701.6.3. 

2701.6.1 Temporarily out-of-service facilities. Facilities 
that are temporarily out of service shall continue to maintain 
a permit and be monitored and inspected. 
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2701.6.2 Permanently out-of-service facilities. Facilities 
for which a permit is not kept current or is not monitored and 
inspected on a regular basis shall be deemed to be perma
nently out of service and shall be closed in an approved 
manner. When required by the fire code official, permittees 
shall apply for approval to close permanently storage, use or 
handling facilities. The fire code official is authorized to 
require that such application be accompanied by an 
approved facility closure plan in accordance with Section 
2701.6.3. 

2701.6.3 Facility closure plan. When a facility closure plan 
is required in accordance with Section 2701.5 to terminate 
storage, dispensing, handling or use of hazardous materials, 
it shall be submitted to the fire code official at least 30 days 
prior to facility closure. The plan shall demonstrate that haz
ardous materials which are stored, dispensed, handled or 
used in the facility will be transported, disposed of or reused 
in a manner that eliminates the need for further maintenance 
and any threat to public health and safety. 

SECTION 2702 
DEFINITIONS 

2702.1 Definitions. The following words and terms shall, for 
the purposes of this chapter, Chapters 28 through 44 and as 
used elsewhere in this code, have the meanings shown herein. 

BOILING POINT. The temperature at which the vapor pres
sure of a liquid equals the atmospheric pressure of 14. 7 pounds 
per square inch (psia) (101 kPa) or 760 mm of mercury. Where 
an accurate boiling point is unavailable for the material in ques
tion, or for mixtures which do not have a constant boiling point, 
for the purposes of this classification, the 20-percent evapo
rated point of a distillation performed in accordance with 
ASTM D 86 shall be used as the boiling point of the liquid. 

CEILING LIMIT. The maximum concentration of an 
air-borne contaminant to which one may be exposed. The ceil
ing limits utilized are those published in DOL 29 CFR Part 
1910.1000. The ceiling Recommended Exposure Limit 
(REL-C) concentrations published by the U.S. National Insti
tute for Occupational Safety and Health (NIOSH), Threshold 
Limit Value - Ceiling (TLV-C) concentrations published by 
the American Conference of Governmental Industrial 
Hygenists (ACGIH), ceiling Workplace Environmental Expo
sure Level (WEEL-Ceiling) Guides published by the American 
Industrial Hygiene Association (AIHA), and other approved, 
consistent measures are allowed as surrogates for hazardous 
substances not listed in DOL 29 CFR Part 1910.1000. 

CHEMICAL. An element, chemical compound or mixture of 
elements or compounds or both. 

CHEMICAL NAME. The scientific designation of a chemi
cal in accordance with the nomenclature system developed by 
the International Union of Pure and Applied Chemistry, the 
Chemical Abstracts Service rules of nomenclature, or a name 
which will clearly identify a chemical for the purpose of con
ducting an evaluation. 

CLOSED CONTAINER. A container sealed by means of a lid 
or other device such that liquid, vapor or dusts will not escape 
from it under ordinary conditions of use or handling. 
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CONTAINER. A vessel of 60 gallons (227 L) or less in capac
ity used for transporting or storing hazardous materials. Pipes, 
piping systems, engines and engine fuel tanks are not consid
ered to be containers. 

CONTROL AREA. Spaces within a building where quanti
ties of hazardous materials not exceeding the maximum allow
able quantities per control area are stored, dispensed, used or 

I handled. See also the definition of "Outdoor control area." 

CYLINDER. A pressure vessel designed for pressures higher 
than 40 psia (275.6 kPa) and having a circular cross section. It 
does not include a portable tank, multi-unit tank car tank, cargo 
tank or tank car. 

I DAY BOX. A portable magazine designed to hold explosive 
materials constructed in accordance with the requirements for 
a Type 3 magazine as defined and classified in Chapter 33. 

DEFLAGRATION. An exothermic reaction, such as the 
extremely rapid oxidation of a flammable dust or vapor in air, 
in which the reaction progresses through the unburned material 
at a rate less than the velocity of sound. A deflagration can have 
an explosive effect. 

DESIGN PRESSURE. The maximum gauge pressure that a 
pressure vessel, device, component or system is designed to 
withstand safely under the temperature and conditions of use 
expected. 

DETACHED BUILDING. A separate single-story building, 
without a basement or crawl space, used for the storage or use 
of hazardous materials and located an approved distance from 
all structures. 

DISPENSING. The pouring or transferring of any material 
from a container, tank or similar vessel, whereby vapors, dusts, 
fumes, mists or gases are liberated to the atmosphere. 

EXCESS FLOW CONTROL. A fail-safe system or other 
approved means designed to shut off flow caused by a rupture 
in pressurized piping systems. 

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

EXPLOSION. An effect produced by the sudden violent 
expansion of gases, which may be accompanied by a shock 
wave or disruption, or both, of enclosing materials or struc
tures. An explosion could result from any of the following: 

1. Chemical changes such as rapid oxidation, deflagration 
or detonation, decomposition of molecules and runaway 
polymerization (usually detonations). 

2. Physical changes such as pressure tank ruptures. 

3. Atomic changes (nuclear fission or fusion). 

FLAMMABLE VAPORS OR FUMES. The concentration 
of flammable constituents in air that exceeds 25 percent of their 
lower flammable limit (LPL). 
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GAS CABINET. A fully enclosed, noncombustible enclosure A 
used to provide an isolated environment for compressed gas W 
cylinders in storage or use. Doors and access ports for exchang-
ing cylinders and accessing pressure-regulating controls are 
allowed to be included. 

GAS ROOM. A separately ventilated, fully enclosed room in 
which only compressed gases and associated equipment and 
supplies are stored or used. 

HANDLING. The deliberate transport by any means to a point 
of storage or use. 

HAZARDOUS MATERIALS. Those chemicals or sub
stances which are physical hazards or health hazards as defined 
and classified in this chapter, whether the materials are in 
usable or waste condition. 

HEALTH HAZARD. A classification of a chemical for which 
there is statistically significant evidence that acute or chronic 
health effects are capable of occurring in exposed persons. The 
term "health hazard" includes chemicals that are toxic, highly 
toxic and corrosive. 

IMMEDIATELY DANGEROUS TO LIFE AND HEALTH 
(IDLH). The concentration of air-borne contaminants that 
poses a threat of death, immediate or delayed permanent 
adverse health effects, or effects that could prevent escape from 
such an environment. This contaminant concentration level is 
established by the National Institute of Occupational Safety 
and Health (NIOSH) based on both toxicity and flammability. 
It generally is expressed in parts per million by volume (ppm A 
v/v) or milligrams per cubic meter (mg/m3). If adequate data do W 
not exist for precise establishment of IDLH concentrations, an 
independent certified industrial hygienist, industrial toxicolo-
gist, appropriate regulatory agency or other source approved 
by the fire code official shall make such determination. 

INCOMPATIBLE MATERIALS. Materials that, when 
mixed, have the potential to react in a manner which generates 
heat, fumes, gases or byproducts which are hazardous to life or 
property. 

LIQUID. A material having a melting point that is equal to or 
less than 68°F (20°C) and a boiling point which is greater than 
68°F (20°C) at 14.7 psia (101 kPa). When not otherwise identi
fied, the term "liquid" includes both flammable and combusti
ble liquids. 

LOWER EXPLOSIVE LIMIT (LEL). See "Lower flamma
ble limit." 

LOWER FLAMMABLE LIMIT (LFL). The minimum con
centration of vapor in air at which propagation of flame will 
occur in the presence of an ignition source. The LPL is some
times referred to as LEL or lower explosive limit. 

MATERIAL SAFETY DATA SHEET (MSDS). Information 
concerning a hazardous material which is prepared in accor
dance with the provisions ofDOL 29CFRPart1910.1200 orin 
accordance with the provisions of a federally approved state 
OSHA plan. 

MAXIMUM ALLOWABLE QUANTITY PER CON- -
TROL AREA. The maximum amount of a hazardous material W 
allowed to be stored or used within a control area inside a build-
ing or an outdoor control area. The maximum allowable quan-
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tity per control area is based on the material state (solid, liquid 
or gas) and the material storage or use conditions. 

NORMAL TEMPERATURE AND PRESSURE (NTP). A 
temperature of 70°F (21°C) and a pressure of 1 atmosphere 
[14.7 psia (101 kPa)]. 

OUTDOOR CONTROL AREA. An outdoor area that con
tains hazardous materials in amounts not exceeding the maxi
mum allowable quantities of Table 2703.1.1(3) or2703.1.1(4). 

PERMISSIBLE EXPOSURE LIMIT (PEL). The maximum 
permitted 8-hour time-weighted-average concentration of an 
air-borne contaminant. The exposure limits to be utilized are 
those published in DOL 29 CPR Part 1910.1000. The Recom
mended Exposure Limit (REL) concentrations published by 
the U.S. National Institute for Occupational Safety and Health 
(NIOSH), Threshold Limit Value-Time Weighted Average 
(TLV-TWA) concentrations published by the American Con
ference of Governmental Industrial Hygienists (ACGIH), 
Workplace Environmental Exposure Level (WEEL) Guides 
published by the American Industrial Hygiene Association 
(AIHA), and other approved, consistent measures are allowed 
as surrogates for hazardous substances not listed in DOL 29 
CPR Part 1910.1000. 

PESTICIDE. A substance or mixture of substances, including 
fungicides, intended for preventing, destroying, repelling or 
mitigating pests and substances or a mixture of substances 
intended for use as a plant regulator, defoliant or desiccant. 
Products defined as drugs in the Federal Food, Drug and Cos
metic Act are not pesticides. 

PHYSICAL HAZARD. A chemical for which there is evi
dence that it is a combustible liquid, compressed gas, cryo
genic, explosive, flammable gas, flammable liquid, flammable 
solid, organic peroxide, oxidizer, pyrophoric or unstable (reac
tive) or water-reactive material. 

PRESSURE VESSEL. A closed vessel designed to operate at 
pressures above 15 psig (103 kPa). 

SAFETY CAN. An approved container of not more than 
5-gallon (19 L) capacity having a spring-closing lid and spout 
cover so designed that it will relieve internal pressure when 
subjected to fire exposure. 

SECONDARY CONTAINMENT. That level of containment 
that is external to and separate from primary containment. 

SEGREGATED. Storage in the same room or inside area, but 
physically separated by distance from incompatible materials. 

SOLID. A material that has a melting point and decomposes or 
sublimes at a temperature greater than 68°F (20°C). 

STORAGE, HAZARDOUS MATERIALS. The keeping, 
retention or leaving of hazardous materials in closed contain
ers, tanks, cylinders, or similar vessels; or vessels supplying 
operations through closed connections to the vessel. 

I SYSTEM. An assembly of equipment consisting of a tank, 

• container or containers, appurtenances, pumps, compressors 
and connecting piping. 

TANK, ATMOSPHERIC. A storage tank designed to operate 
at pressures from atmospheric through 1.0 pound per square 
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inch gauge (760 mm Hg through 812 mm Hg) measured at the 
top of the tank. 

TANK, PORTABLE. A packaging of more than 60-gallon 
(227 L) capacity and designed primarily to be loaded into or on 
or temporarily attached to a transport vehicle or ship and 
equipped with skids, mountings or accessories to facilitate han
dling of the tank by mechanical means. It does not include any 
cylinder having less than a 1,000-pound (454 kg) water capac
ity, cargo tank, tank car tank or trailers carrying cylinders of 
more than 1,000-pound (454 kg) water capacity. 

TANK, STATIONARY. Packaging designed primarily for 
stationary installations not intended for loading, unloading or 
attachment to a transport vehicle as part of its normal operation 
in the process of use. It does not include cylinders having less 
than a 1,000-pound (454 kg) water capacity. 

TANK VEHICLE. A vehicle other than a railroad tank car or 
boat, with a cargo tank mounted thereon or built as an integral 
part thereof, used for the transportation of flammable or com
bustible liquids, LP-gas or hazardous chemicals. Tank vehicles 
include self-propelled vehicles and full trailers and 
semitrailers, with or without motive power, and carrying part or 
all of the load. 

UNAUTHORIZED DISCHARGE. A release or emission of 
materials in a manner which does not conform to the provisions 
of this code or applicable public health and safety regulations. 

USE (MATERIAL). Placing a material into action, including 
solids, liquids and gases. 

VAPOR PRESSURE. The pressure exerted by a volatile fluid 
as determined in accordance with ASTM D 323. 

SECTION 2703 
GENERAL REQUIREMENTS 

2703.1 Scope. The storage, use and handling of all hazardous 
materials shall be in accordance with this section. 

2703.1.1 Maximum allowable quantity per control area. 
The maximum allowable quantity per control area shall be 
as specified in Tables 2703.1.1(1) through 2703.1.1(4). 

For retail and wholesale storage and display in Group M 
occupancies and Group S storage, see Section 2703.11. 

2703.1.2 Conversion. Where quantities are indicated in 
pounds and when the weight per gallon of the liquid is not 
provided to the fire code official, a conversion factor of 10 
pounds per gallon (1.2 kg/L) shall be used. 

2703.1.3 Quantities not exceeding the maximum allow
able quantity per control area. The storage, use and han
dling of hazardous materials in quantities not exceeding the 
maximum allowable quantity per control area indicated in 
Tables 2703.1.1(1) through 2703.1.1(4) shall be in accor
dance with Sections 2701 and 2703. 

2703.1.4 Quantities exceeding the maximum allowable 
quantity per control area. The storage and use of hazard
ous materials in quantities exceeding the maximum allow
able quantity per control area indicated in Tables 
2703.1.1(1) through 2703.1.1(4) shall be in accordance 
with this chapter. 

241 



I\) 
0 
0 
O'> 

z 
-4 
m 
J:J 
z 
l> 
-4 
5 
z 
l> 
r-
"T1 
ii 
m 
0 
0 
c 
m® 

I 

MATERIAL 

Combustible 
liquidc, i 

Combustible fiber 

Cryogenic 
Flammable 

Consumer fireworks 
(Class C Common) 

Cryogenic 
Oxidizing 

Explosives 

Flammable gas 

Flammable liquidsc 

Combination 
Flammable liquid 
(IA, IB, IC) 

Flammable solid 

Organic peroxide 

• 

TABLE 2703.1.1 (1) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD8

' i. m, "· P 

GROUP WHEN STORAGEb USE-CLOSED SYSTEMSb USE-OPEN SYSTEMSb 
THE MAXIMUM 
ALLOWABLE Solid Liquid Gas Solid Liquid Gas Solid Liquid 
QUANTITY IS pounds gaJlons cubic feet pounds gallons cubic feet pounds gallons 

CLASS EXCEEDED (cubic feet) (pounds) at NTP (cubic feet) (pounds) at NTP (cubic feet) (pounds) 

II H-2 orH-3 
Not 

120d, e 
Not Not 

120d 
Not Not 

30d 
IIIA H-2 or H-3 

Applicable 
330d, e 

Applicable Applicable 
330d 

Applicable Applicable 
sod 

IIIB Not Applicable 13,200e, f 13,200f 3,300f 

Loose 
H-3 

(100) Not Not (100) Not Not (20) Not 
Baled0 (1,000) Applicable Applicable (1,000) Applicable Applicable (200) Applicable 

Not 
H-2 

Not 4Sd Not Not 4Sd Not Not 1Qd 
Applicable Applicable Applicable Applicable Applicable Applicable 

1.4G H-3 12Sd, e, l Not Not Not Not Not Not Not 
Applicable Applicable Applicable Applicable Applicable Applicable Applicable 

Not H-3 
Not 4Sd Not Not 4Sd Not Not 1Qd 

Applicable Applicable Applicable Applicable Applicable Applicable 

(l)e, g 0.2Sg (0.2S)g 
0.2Sg (0.2S)g 
0.2Sg (0.2S)g 

Division 1.1 H-1 1 e, g (l)e, g 0.2Sg (0.2S)g lg (l)g 
Division 1.2 H-1 1 e, g (S)e, g lg (l)g 

Not Not 
Division 1.3 H-1 or H-2 y.g (SO)e, g 

Not 
sog (SO)g 

Not Applicable Applicable 
Division 1.4 H-3 soe.g Not 

Applicable 
Not Not 

Applicable Not Not 
Division l.4G H-3 12Sd,e, l Applicable Applicable Applicable 

Applicable Applicable 
Division 1.S H-1 1 e, g (l)e, g 0.2Sg (0.2S)g 
Division 1.6 H-1 1 d, e, g Not Not Not 

0.2Sg (0.2S)g 

Applicable Applicable Applicable 
Not Not 

Applicable Applicable 

Gaseous Not 
Not 1,000d· e 

Not 
Not 1,000d, e 

Not Not 
Liquefied 

H-2 
Applicable 

Applicable Not Applicable 
Applicable Not Applicable Applicable 30d,e Applicable 30d,e Applicable 

IA H-2 
Not 

30d,e 
Not Not 

30d 
Not Not 

1Qd 

or 
Applicable Applicable Applicable Applicable Applicable 

IB and IC H-3 120d, e 120d 30d 

H-2 
Not Not Not Not Not Not 120d, e, h 120d· h 30d,h 

Applicable 
or 

Applicable Applicable Applicable Applicable Applicable 
H-3 

Not H-3 12Sd, e Not Not 12Sd Not Not 2Sd Not 
Applicable Applicable Applicable Applicable Applicable Applicable 

UD H-1 1 e, g (l)e, g 0.2Sg (0.2S)g 0.2Sg (0.2S)g 

I H-2 Sd, e (S)d, e ld (l)d ld (l)d 

II H-3 SOd,e csW·e Not sod (SW Not lOd (lO)d 
III H-3 12Sd,e (12S)d,e Applicable 12Sd (12S)d Applicable 2Sd (2S)d 

IV Not Applicable Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited 
v Not Applicable Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited 
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I • • • TABLE 2703.1.1 (1 Hcontinued) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD8

• ;, m, n, p 

GROUP STORAGEb USE-CLOSED SYSTEMSb USE-OPEN SYSTEMSb 
WHEN THE 
MAXIMUM 

ALLOWABLE Solid _Liquid Gas Solid Liquid Gas Solid Liquid 
QUANTITY IS pounds gallons cubic feet pounds gallons cubic feet pounds gallons 

MATERIAL CLASS EXCEEDED (cubic feet) (pounds) at NTP (cubic feet) (pounds) at NTP (cubic feet) (pounds) 

4 H-1 lg (l)e, g 0.2Sg (0.2S)g 0.2Sg (0.2S)g 

Oxidizer 
3k H-2 or H-3 1Qd,e (lQ)d, e Not 2ct (2)d Not 2ct (2)d 

2 H-3 2SOd,e (2SO)d, e Applicable 2SOd (2SO)d Applicable sod (SD)<l 
1 Not Applicable 4,0ooeJ (4,000)e,f 4,000f (4,000)f l,OOOf (l,OOO)f 

Gaseous Not 
Not l,SOOd,e 

Not 
Not l,SOOd, e 

Not Not 
Oxidizing gas 

Liquefied 
H-3 

Applicable 
Applicable Not Applicable 

Applicable Not Applicable Applicable lSd, e Applicable lSd, e Applicable 

Pyrophoric 
Not 

H-2 4e,g (4)e, g soe,g lg (l)g 10e, g 0 0 
Applicable 

4 H-1 1 e, g (l)e, g 10e,g 0.2Sg (0.2S)g 2e,g 0.2Sg (0.2S)g 

Unstable (reactive) 
3 H-1 or H-2 Sd, e (S)d, e SOd,e ld (l)d lOd, e ld (l)d 

2 H-3 SOd,e (SO)d, e 2SOd, e sod (SD)<l 2SOd,e 1Qd ow 
1 Not Applicable Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited 

3 H-2 Sd,e (S)d, e Sd (S)d ld (l)d 

Water reactive 2 H-3 SOd,e (SO)d, e Not sod (SD)<l 
Not 1Qd ow 

1 Not Applicable Not Limited Not Limited 
Applicable 

Not Limited Not Limited 
Applicable 

Not Limited Not Limited 

For SI: I cubic foot= 0.02832 m3, I pound= 0.454 kg, I gallon= 3.785 L. 
a. For use of control areas, see Section 2703.8.3. 
b. The aggregate quantity in use and storage shall not exceed the quantity listed for storage. 
c. The quantities of alcoholic beverages in retail and wholesale sales occupancies shall not be limited providing the liquids are packaged in individual containers not exceeding 1.3 gallons. In retail and wholesale sales 

occupancies, the quantities of medicines, foodstuffs, consumer or industrial products, and c9smetics containing not more than 50 percent by volume of water-miscible liquids with the remainder of the solutions not 
being flammable shall not be limited, provided that such materials are packaged in individual containers not exceeding 1.3 gallons. 

d. Maximum allowable quantities shall be increased I 00 percent in buildings equipped throughout with an approved automatic sprinkler system in accordance with Section 903.3.1.1. Where Note e also applies, the 
increase for both notes shall be applied accumulatively. 

I e. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, day boxes, gas cabinets, exhausted enclosures or safety cans. Where Noted also applies, the increase for 
both notes shall be applied accumulatively. 

f. Quantities shall not be limited_in a building equipped throughout with an approved automatic sprinkler system in accordance with Section 903.3.1.1. 
g. Allowed only in buildings equipped throughout with an approved automatic sprinkler system. 
h. Containing not more than the maximum allowable quantity per control area of Class IA, Class IB or Class IC flammable liquids. 
i. Inside a building, the maximum capacity of a combustible liquid storage system that is connected to a fuel-oil piping sys~em shall be 660 gallons provided such system complies with this code. 
j. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column. 
k. A maximum quantity of200 pounds of solid or 20 gallons ofliquid Class 3 oxidizers is allowed when such materials are necessary for maintenance purposes, operation or sanitation of equipment when the storage 

containers and the manner of storage are approved. 
1. Net weight of pyrotechnic composition of the fireworks. Where the net weight of the pyrotechnic composition of the fireworks is not known, 25 percent of the gross weight of the fireworks including packaging shall 

be used. 
m.For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703.1.2. 
n. For storage and display quantities in Group Mand storage quantities in Group S occupancies complying with Section 2703.11, see Table 2703.11.1. 

p. The following shall not be included in determining the maximum allowable quantities: 
1. Liquid or gaseous fuel in fuel tanks on vehicles. I 

o. Densely-packed baled cotton that complies with the packing requirements of ISQ 8115 shall not be included in this material class. 

N 2. Liquid or gaseous fuel in fuel tanks on motorized equipment operated in accordance with this code. 
~ 3. Gaseous fuels in piping systems and fixed appliances regulated by the International Fuel Gas Code. 

4. Liquid fuels in piping systems and fixed appliances, regulated by the International Mechanical Code. 
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TABLE 2703.1.1 (2) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIAL POSING A HEALTH HAZARDa,b,c,i 

STORAGEd USE-CLOSED SYSTEMSd USE-OPEN SYSTEMSd 

Liquid Liquid Liquid 
Solid gallons Gas Solid gallons Gas Solid gallons 

MATERIAL poundse,t (poundsr' cubic feet at NTPe poundse (pounds)e cubic feet at NTPe poundse (pounds)e 

Corrosive 5,000 500 810f, g 5,000 500 810f, g 1,000 100 

Highly toxic 10 (lO)i 20h 10 (lO)i 2Qh 3 (3)i 

Toxic 500 (500)i 810f 500 (500)i 810f 125 (125)i 

For SI: 1 cubic foot= 0.02832 m3, 1 pound= 0.454 kg, 1 gallon= 3.785 L. 
a. For use of control areas, see Section 2703.8.3. 
b. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs consumer or industrial products, and cosmetics, containing not more than 50 percent by volume of water-miscible liquids and with 

the remainder of the solutions not being flammable, shall not be limited, provided that such materials are packaged in individual containers not exceeding 1.3 gallons. 
c. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with Section 2703.11, see Table 2703.11.1. 
d. The aggregate quantity in use and storage shall not exceed the quantity listed for storage. 
e. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an approved automatic sprinkler system in accordance with Section 903 .3.1.1. Where Note f also applies, the 

increase for both notes shall be applied accumulatively. 
f. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, gas cabinets, or exhausted enclosures. Where Note e also applies, the increase for both notes shall be applied 

accumulatively. 
g. A single cylinder containing 150 pounds or less of anhydrous ammonia in a single control area in a nonsprinklered building shall be considered a maximum allowable quantity. Two cylinders, each containing 150 

pounds or less in a single control area shall be considered a maximum allowable quantity provided the building is equipped throughout with an automatic sprinkler system in accordance with Section 903 .3.1.1. 
h. Allowed only when stored in approved exhausted gas cabinets or exhausted enclosures. 
i. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column. 
j. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703.1.2. 
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• • • TABLE 2703.1.1(3) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD IN AN OUTDOOR CONTROL AREA a, b, c 

STORAGEb USE-CLOSED SYSTEMSb USE-OPEN SVSTEMSb 

Liquid Gas Liquid Gas Liquid 
Solid gallons cubic feet Solid gallons cubic feet Solid gallons 

MATERIAL CLASS pounds (pounds) at NTP pounds (pounds) at NTP pounds (pounds) 

Flammable gas 
Gaseous Not Not Applicable 3,000 Not Not Applicable 1,500 Not Not 

Liquefied Applicable 30 Not Applicable Applicable 15 Not Applicable Applicable Applicable 

Flammable solid 
Not 

500 
Not Not 

250 
Not Not 

50 
Not 

Applicable Applicable Applicable Applicable Applicable Applicable 

Organic Unclassified 
1 0) 

Not 
0.25 (0.25)d Not 

0.25 (0.25)d 
peroxide Detonable Applicable Applicable 

I 20 (20)<l 10 ow 2 (2)d 

II 200 (200)<l 100 OOO)<l 
Not 

20 (20)<l 
Organic 

III 500 (500)<l 
Not 

250 (250)<l 50 (50)<l 
peroxide 

IV 1,000 (l,OOO)<l 
Applicable 

500 (500)<l 
Applicable 

100 OOO)<l 
v Not Limited · Not Limited - -Not Limited · Not Limit€d - Not Limited Not Limited 

4 2 (2)d 1 (l)d 0.25 (0.25)d 

Oxidizer 
3 40 (40)<l Not 20 (20)<l Not 4 (4)d 

2 1,000 0,000)<l Applicable 500 (500)<l Applicable 100 OOO)<l 
1 Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited 

Oxidizing gas 
Gaseous Not Not Applicable 6,000 Not Not Applicable 3,000 Not Not 
Liquefied Applicable 60 Not Applicable Applicable 30 Not Applicable Applicable Applicable 

Pyrophoric Not 
8 (8)d 100 4 (4)d 10 0 0 

materials Applicable 

4 2 (2)d 20 1 O)d 2 0.25 (0.25)d 

Unstable 3 20 (20)<l 200 10 (lO)ct 10 1 1 
(reactive) 2 200 (200)<l 1,000 100 OOO)<l 250 10 10 

1 Not Limited Not Limited 1,500 Not Limited Not Limited Not Limited Not Limited Not Limited 

3 20 (20)<l 
Not 

10 ow Not 
1 O)d 

Water reactive 2 200 (200)<l 
Applicable 100 OOO)<l Applicable 10 ow 

1 Not Limited Not Limited Not Limited Not Limited Not Limited Not Limited 

For SI: 1 pound= 0.454 kg, 1 gallon= 3.785 L, 1 cubic foot= 0.02832 m3. 

a. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703. l.2. 
b. The aggregate quantities in storage and use shall not exceed the quantity listed for storage. 
c. The aggregate quantity of nonflammable solid and nonflammable or noncombustible liquid hazardous materials allowed in outdoor storage per single property under the same ownership or control used for retail or 

wholesale sales is allowed to exceed the maximum allowable quantity per control area when such storage is in accordance with Section 2703.11. 
d. Quantities in parentheses indicate quantity units in parentheses at the head of each column. 
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TABLE 2703.1.1(4) 
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A HEALTH HAZARD IN AN OUTDOOR CONTROL AREAa,b,c 

STORAGE USE-CLOSED SYSTEMS USE-OPEN SYSTEMS 

Liquid Liquid Liquid 
Solid gallons Gas Solid gallons Gas Solid gallons 

MATERIAL pounds (pounds) cubic feet at NTP pounds (pounds) cubic feet at NTP pounds (pounds) 

Corrosives 20,000 2,000 1,620g 10,000 1,000 810g 1,000 100 

Highly toxics 20 (2Q)f 40d 10 (lO)f 20d 3 (3)f 

Toxics 1,000 (1,000)e, f 1,620 500 5oe 810 25 (25)e, f 

For SI: 1 cubic foot= 0.02832 m3, 1 pound= 0.454 kg, 1 gallon= 3.785 L, 1 pound per square inch absolute= 6.895 kPa, °C = [(°F)-32/1.8]. 
a. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703 .1.2. 
b. The aggregate quantities in storage and use shall not exceed the quantity listed for storage. 
c. The aggregate quantity of nonflammable solid and nonflammable or noncombustible liquid hazardous materials allowed in outdoor storage per single property under the same ownership or control used for retail or 

wholesale sales is allowed to exceed the maximum allowable quantity per control area when such storage is in accordance with Section 2703.11. 
d. Allowed only when used in approved exhausted gas cabinets, exhausted enclosures or under fume hoods. 
e. The maximum allowable quantity per control area for toxic liquids with vapor pressures in excess of 1 psia at 77°F shall be the maximum allowable quantity per control area listed for highly toxic liquids. 
f. Quantities in parentheses indicate quantity units in parentheses at the head of each column. 
g. Two cylinders, each cylinder containing 150 pounds or less of anhydrous ammonia, shall be considered a maximum allowable quantity in an outdoor control area. 
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2703.2 Systems, equipment and processes. Systems, equip
ment and processes utilized for storage, dispensing, use or han
dling of hazardous materials shall be in accordance with 
Sections 2703.2.1 through 2703.2.8. 

2703.2.1 Design and construction of containers, cylin
ders and tanks. Containers, cylinders and tanks shall be 
designed and constructed in accordance with approved stan
dards. Containers, cylinders, tanks and other means used for 
containment of hazardous materials shall be of an approved 
type. 

2703.2.2 Piping, tubing, valves and fittings. Piping, tub
ing, valves and fittings conveying hazardous materials shall 
be designed and installed in accordance with approved stan
dards and shall be in accordance with Sections 2703.2.2.1 
and 2703.2.2.2. 

2703.2.2.1 Design and construction. Piping, tubing, 
valves, fittings and related components used for hazard
ous materials shall be in accordance with the following: 

1. Piping, tubing, valves, fittings and related compo
nents shall be designed and fabricated from mate
rials that are compatible with the material to be 
contained and shall be of adequate strength and 
durability to withstand the pressure, structural and 
seismic stress and exposure to which they are sub
ject. 

2. Piping and tubing shall be identified in accordance 
with ASME Al3.1 to indicate the material con
veyed. 

3. Readily accessible manual valves or automatic 
remotely activated fail-safe emergency shutoff 
valves shall be installed on supply piping and tub
ing at the following locations: 

3.1. The point of use. 

3.2. The tank, cylinder or bulk source. 

4. Manual emergency shutoff valves and controls for 
remotely activated emergency shutoff valves shall 
be identified and the location shall be clearly visi
ble, accessible and indicated by means of a sign. 

5. Backflow prevention or check valves shall be pro
vided when the backflow of hazardous materials 
could create a hazardous condition or cause the 
unauthorized discharge of hazardous materials. 

6. Where gases or liquids having a hazard ranking of: 

Health hazard Class 3 or 4 
Flammability Class 4 
Reactivity Class 3 or 4 

in accordance with NFPA 704 are carried in pres
surized piping above 15 pounds per square inch 
gauge (psig) (103 kPa), an approved means ofleak 
detection and emergency shutoff or excess flow 
control shall be provided. Where the piping origi
nates from within a hazardous material storage 
room or area, the excess flow control shall be 
located within the storage room or area. Where the 

2006 INTERNATIONAL FIRE CODE® 

HAZARDOUS MATERIALS-GENERAL PROVISIONS 

piping originates from a bulk source, the excess 
flow control shall be located as close to the bulk 
source as practical. 

Exceptions: 

1. Piping for inlet connections designed to pre
vent backflow. 

2. Piping for pressure relief devices. 

2703.2.2.2 Additional regulations for supply piping 
for health-hazard materials. Supply piping and tubing 
for gases and liquids having a health-hazard ranking of 3 
or 4 in accordance with NFPA 704 shall be in accordance 
with ASME B31.3 and the following: 

1. Piping and tubing utilized for the transmission of 
highly toxic, toxic or highly volatile corrosive liq
uids and gases shall have welded, threaded or 
flanged connections throughout except for con
nections located within a ventilated enclosure if 
the material is a gas, or an approved method of 
drainage or containment is provided for connec
tions if the material is a liquid. 

2. Piping and tubing shall not be located within corri
dors, within any portion of a means of egress 
required to be enclosed in fire-resistance-rated 
construction or in concealed spaces in areas not 
classified as Group H occupancies. 

Exception: Piping and tubing within the space 
defined by the walls of corridors and the floor or 
roof above or in concealed spaces above other 
occupancies when installed in accordance with 
Section 415.8.6.3 of the International Building 
Code for Group H-5 occupancies. 

2703.2.3 Equipment, machinery and alarms. Equipment, 
machinery and required detection and alarm systems asso
ciated with the use, storage or handling of hazardous materi
als shall be listed or approved. 

2703.2.4 Installation of tanks. Installation of tanks shall be 
in accordance with Sections 2703.2.4.1 through 
2703.2.4.2.1. 

2703.2.4.1 Underground tanks. Underground tanks 
used for the storage of liquid hazardous materials shall 
be provided with secondary containment. In lieu of pro
viding secondary containment for an underground tank, 
an above-ground tank in an underground vault comply
ing with Section 3404.2.8 shall be permitted. 

2703.2.4.2 Above-ground tanks. Above-ground sta
tionary tanks used for the storage of hazardous materials 
shall be located and protected in accordance with the 
requirements for outdoor storage of the particular mate
rial involved. 

Exception: Above-ground tanks that are installed in 
vaults complying with Section 3003.16 or 3404.2.8 I 
shall not be required to comply with location and pro
tection requirements for outdoor storage. 
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HAZARDOUS MATERIALS-GENERAL PROVISIONS 

2703.2.4.2.1 Marking. Above-ground stationary 
tanks shall be marked as required by Section 2703.5. 

2703.2.S Empty containers and tanks. Empty containers 
and tanks previously used for the storage of hazardous 
materials shall be free from residual material and vapor as 
defined by DOTn, the Resource Conservation and Recovery 
Act (RCRA) or other regulating authority or maintained as 
specified for the storage of hazardous material. 

2703.2.6 Maintenance. In addition to the requirements of 
Section 2703.2.3, equipment, machinery and required 
detection and alarm systems associated with hazardous 
materials shall be maintained in an operable condition. 
Defective containers, cylinders and tanks shall be removed 
from service, repaired or disposed of in an approved man
ner. Defective equipment or machinery shall be removed 
from service and repaired or replaced. Required detection 
and alarm systems shall be replaced or repaired where 
defective. 

2703.2.6.l Tanks out of service for 90 days. Stationary 
tanks not used for a period of 90 days shall be properly 
safeguarded or removed in an approved manner. Such 
tanks shall have the fill line, gauge opening and pump 
connection secured against tampering. Vent lines shall 
be properly maintained. 

2703.2.6.1.1 Return to service. Tanks that are to be 
placed back in service shall be tested in an approved 
manner. 

2703.2.6.2 Defective containers and tanks. Defective 
containers and tanks shall be removed from service, 
repaired in accordance with approved standards or dis
posed of in an approved manner. 

2703.2.7 Liquid-level limit control. Atmospheric tanks 
having a capacity greater than 500 gallons (1893 L) and 
which contain hazardous material liquids shall be equipped 
with a liquid-level limit control or other approved means to 
prevent overfilling of the tank. 

2703.2.8 Seismic protection. Machinery and equipment 
utilizing hazardous materials shall be braced and anchored 
in accordance with the seismic design requirements of the 
International Building Code for the seismic design category 
in which the machinery or equipment is classified. 

2703.2.9 Testing. The equipment, devices and systems 
listed in Section 2703.2.9.1 shall be tested at one of the 
intervals listed in Section 2703.2.9.2. Written records of the 
tests conducted or maintenance performed shall be main
tained in accordance with the provisions of Section 107 .2.1. 

248 

Exceptions: 

1. Testing shall not be required where approved writ
ten documentation is provided stating that testing 
will damage the equipment, device or system and 
the equipment, device or system is maintained as 
specified by the manufacturer. 

2. Testing shall not be required for equipment, 
devices and systems that fail in a fail-safe manner. 

3. Testing shall not be required for equipment, 
devices and systems that self-diagnose and report A 
trouble. Records of the self-diagnosis and trouble W 
reporting shall be made available to the authority 
having jurisdiction. 

4. Testing shall not be required if system activation 
occurs during the required test cycle for the com
ponents activated during the test cycle. 

5. Approved maintenance in accordance with Sec
tion 2703.2.6 that is performed not less than annu
ally or in accordance with an approved schedule 
shall be allowed to meet the testing requirements 
set forth in Sections 2703.2.9.1 and 2703.2.9.2. 

2703.2.9.1 Equipment, devices and systems requiring 
testing. The following equipment, systems and devices 
shall be tested in accordance with Sections 2703.2.9 and 
2703.2.9.2. 

1. Gas detection systems, alarms and automatic 
emergency shutoff valves required by Section 
3704.2.2.10 for highly toxic and toxic gases. 

2. Limit control systems for liquid level, temperature 
and pressure required by Sections 2703 .2. 7, 
2704.8 and 2705.1.4. 

3. Emergency alarm systems and supervision 
required by Sections 2704.9 and 2705.4.4. 

4. Monitoring and supervisory systems required by A 
Sections 2704.10 and 2705.1.6. W 

5. Manually activated shutdown controls required by 
Section 4103. l.1.1 for compressed gas systems 
conveying pyrophoric gases. 

2703.2.9.2 Testing frequency. The equipment, systems 
and devices listed in Section 2703.2.9.1 shall be tested at 
one of the frequencies listed below: 

1. Not less than annually; 

2. In accordance with the approved manufacturers' 
requirements; 

3. In accordance with approved recognized industry 
standards; or 

4. In accordance with an approved schedule. 

2703.3 Release of hazardous materials. Hazardous materials 
in any quantity shall not be released into a sewer, storm drain, 
ditch, drainage canal, creek, stream, river, lake or tidal water
way or on the ground, sidewalk, street, highway or into the 
atmosphere. 

Exceptions: 

1. The release or emission of hazardous materials is 
allowed when in compliance with federal, state, or 
local governmental agencies, regulations or permits. 

2. The release of pesticides is allowed when used in 
accordance with registered label directions. 
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3. The release of fertilizer and soil amendments is 
allowed when used in accordance with manufac
turer's specifications. 

2703.3.1 Unauthorized discharges. When hazardous 
materials are released in quantities reportable under state, 
federal or local regulations, the fire code official shall be 
notified and the following procedures required in accor
dance with Sections 2703.3.1.1 through 2703.3.1.4. 

2703.3.1.1 Records. Accurate records shall be kept of 
the unauthorized discharge of hazardous materials by the 
permittee. 

2703.3.1.2 Preparation. Provisions shall be made for 
controlling and mitigating unauthorized discharges. 

2703.3.1.3 Control. When an unauthorized discharge 
caused by primary container failure is discovered, the 
involved primary container shall be repaired or removed 
from service. 

2703.3.1.4 Responsibility for cleanup. The person, 
firm or corporation responsible for an unauthorized dis
charge shall institute and complete all actions necessary 
to remedy the effects of such unauthorized discharge, 
whether sudden or gradual, at no cost to the jurisdiction. 
When deemed necessary by the fire code official, 
cleanup may be initiated by the fire department or by an 
authorized individual or firm. Costs associated with such 
cleanup shall be borne by the owner, operator or other 
person responsible for the unauthorized discharge. 

2703.4 Material Safety Data Sheets. Material Safety Data 
Sheets (MSDS) shall be readily available on the premises for 
hazardous materials regulated by this chapter. When a hazard
ous substance is developed in a laboratory, available informa
tion shall be documented. 

Exception: Designated hazardous waste. 

2703.5 Hazard identification signs. Unless otherwise 
exempted by the fire code official, visible hazard identification 
signs as specified in NFPA 704 for the specific material con
tained shall be placed on stationary containers and 
above-ground tanks and at entrances to locations where haz
ardous materials are stored, dispensed, used or handled in 
quantities requiring a permit and at specific entrances and loca
tions designated by the fire code official. 

2703.5.1 Markings. Individual containers, cartons or pack
ages shall be conspicuously marked or labeled in an 
approved manner. Rooms or cabinets containing com
pressed gases shall be conspicuously labeled: COM
PRESSED GAS. 

2703.6 Signs. Signs and markings required by Sections 2703.5 
and 2703 .5 .1 shall not be obscured or removed, shall be in Eng
lish as a primary language or in symbols allowed by this code, 
shall be durable, and the size, color and lettering shall be 
approved . 

2703. 7 Sources of ignition. Sources of ignition shall comply 
with Sections 2703.7.1through2703.7.3. 

2006 INTERNATIONAL FIRE CODE® 

HAZARDOUS MATERIALS-GENERAL PROVISIONS 

2703.7.1 Smoking. Smoking shall be prohibited and "No 
Smoking" signs provided as follows: 

1. In rooms or areas where hazardous materials are 
stored or dispensed or used in open systems in 
amounts requiring a permit in accordance with Sec
tion 2701.5. 

2. Within 25 feet (7620 mm) of outdoor storage, dis
pensing or open use areas. 

3. Facilities or areas within facilities that have been des
ignated as totally "no smoking" shall have "No 
Smoking" signs placed at all entrances to the facility 
or area. Designated areas within such facilities where 
smoking is permitted either permanently or tempo
rarily, shall be identified with signs designating that 
smoking is permitted in these areas only. 

4. In rooms or areas where flammable or combustible 
hazardous materials are stored, dispensed or used. 

Signs required by this section shall be in English as a 
primary language or in symbols·allowed by this code and 
shall comply with Section 310. 

2703.7.2 Open flames. Open flames and high-temperature 
devices shall not be used in a manner which creates a haz
ardous condition and shall be listed for use with the hazard
ous materials stored or used. 

2703. 7 .3 Industrial trucks. Powered industrial trucks used 
in areas designated as hazardous (classified) locations in 
accordance with the ICC Electrical Code shall be listed and 
labeled for use in the environment intended in accordance 
with NFPA 505. 

2703.8 Construction requirements. Buildings, control areas, 
enclosures and cabinets for hazardous materials shall be in 
accordance with Sections 2703.8.1 through 2703.8.6.2. 

2703.8.1 Buildings. Buildings, or portions thereof, in 
which hazardous materials are stored, handled or used shall 
be constructed in accordance with the International Build
ing Code. 

2703.8.2 Required detachecll buildings. Group H occupan
cies containing quantities of hazardous materials in excess 
of those set forth in Table 2703.8.2 shall be in detached 
buildings. 

2703.8.3 Control areas. Control areas shall comply with I 
Sections 2703.8.3.1 through 2703.8.3.5. 

2703.8.3.1 Construction requirements. Control areas 
shall be separated from each other by fire barriers con
structed in accordance with Section 706 of the Interna
tional Building Code or horizontal assemblies 
constructed in accordance with Section 711 of the Inter
national Building Code, or both. 

2703.8.3.2 Percentage of maximum allowable quanti
ties. The percentage of maximum allowable quantities of 
hazardous materials per control area allowed at each 
floor level within a building shall be in accordance with 
Table 2703.8.3.2. 
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TABLE 2703.8.2 
REQUIRED DETACHED STORAGE 

DETACHED STORAGE IS REQUIRED WHEN THE QUANTITY OF MATERIAL EXCEEDS THAT LISTED HEREIN 

Solids and liquids Gases 
Material Class (tons)8' b (cubic feet)a, b 

Division 1.1 Maximum Allowable Quantity 
Division 1.2 Maximum Allowable Quantity 
Division 1.3 Maximum Allowable Quantity 

Explosives Division 1.4 Maximum Allowable Quantity Not Applicable 
Division 1.4c 1 
Division 1.5 Maximum Allowable Quantity 
Division 1.6 Maximum Allowable Quantity 

Oxidizers Class 4 Maximum Allowable Quantity Maximum Allowable Quantity 

Unstable (reactives) detonable Class 3 or 4 Maximum Allowable Quantity Maximum Allowable Quantity 

Oxidizer, liquids and solids 
Class 3 1,200 

Not Applicable 
Class 2 2,000 

Detonable Maximum Allowable Quantity 

Organic peroxides 
Class I Maximum Allowable Quantity 

Not Applicable 
Class II 25 
Class III 50 

Unstable (reactives) nondetonable 
Class 3 1 2,000 
Class 2 25 10,000 

Water reactives 
Class 3 1 

Not Applicable 
Class 2 25 

Pyrophoric gases Not Applicable Not Applicable 2,000 

For SI: 1pound=0.454 kg, 1 cubic foot= 0.02832m3, 1 ton= 2000 lbs.= 907.2 kg. 
a. For materials which are detonable, the distance to other buildings or lot lines shall be as specified in the International Building Code. For materials classified as 

explosives, the required separation distances shall be as specified in Chapter 33. 
b. "Maximum Allowable Quantity" means the maximum allowable quantity per control area set forth in Table 2703.1.1(1). 
c. Limited to Division 1.4 materials and articles, including articles packaged for shipment, that are not regulated as an explosive under Bureau of Alcohol, Tobacco 

and Firearms regulations, or unpackaged articles used in process operations that do not propagate a detonation or deflagration between articles, providing the net 
explosive weight of individual articles does not exceed 1 pound. 

TABLE 2703.8.3.2 
DESIGN AND NUMBER OF CONTROL AREAS 

PERCENTAGE OF THE MAXIMUM 
ALLOWABLE QUANTITY PER NUMBER OF CONTROL FIRE-RESISTANCE RATING FOR 

FLOOR LEVEL CONTROL AREA a AREAS PER FLOOR FIRE BARRIERS IN HOURSb 

Higher than 9 5 1 2 
7-9 5 2 2 
6· 12.5 2 2 

Above grade 5 12.5 2 2 
plane 4 12.5 2 2 

3 50 2 1 
2 75 3 1 
1 100 4 1 

1 75 3 1 
Below grade 

2 50 2 1 
plane 

Lower than 2 Not Allowed Not Allowed Not Allowed 

a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 2703.1.1(1) and 2703.1.1(2), with all increases allowed in the footnotes 
to those tables . 

b. Fire barriers shall include walls and floors as necessary to provide separation from other portions of the building. 
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2703.8.3.3 Number. The maximum number of control 
areas per floor within a building shall be in accordance 
with Table 2703.8.3.2. 

2703.8.3.4 Fire-resistance rating requirements. The 
required fire-resistance rating for fire barriers shall be in 
accordance with Table 2703.8.3.2. The floor construc
tion of the control area and the construction supporting 
the floor of the control area shall have a minimum 2-hour 
fire-resistance rating. 

Exception: The floor construction of the control area 
and the construction supporting the floor of the con
trol area is allowed to be I -hour fire-resistance rated 
in buildings of Type IIA, IIIA and VA construction, 
provided that both of the following conditions exist: 

1. The building is equipped throughout with an 
automatic sprinkler system in accordance with 
Section 903 .3 .1.1; and 

2. The building is three stories or less in height. 

2703.8.3.5 Hazardous material in Group M display 
and storage areas and in Group S storage areas. The 
aggregate quantity of nonflammable solid and nonflam
mable or noncombustible liquid hazardous materials 
allowed within a single control area of a Group M display 
and storage area or a Group S storage area is allowed to 
exceed the maximum allowable quantities per control 
area specified in Tables 2703.1.1(1) and 2703.1.1(2) 
without classifying the building or use as a Group H 
occupancy, provided that the materials are displayed and 
stored in accordance with Section 2703 .11. 

2703.8.4 Gas rooms. Where a gas room is provided to com
ply with the provisions of Chapter 37, the gas room shall be 
in accordance with Sections 2703.8.4.1and2703.8.4.2. 

2703.8.4.1 Construction. Gas rooms shall be protected 
with an automatic sprinkler system. Gas rooms shall be 
separated from the remainder of the building in accor
dance with the requirements of the International Build
ing Code based on the occupancy group into which it has 
been classified. 

2703.8.4.2 Ventilation system. The ventilation system 
for gas rooms shall be designed to operate at a negative 
pressure in relation to the surrounding area. Highly toxic 
and toxic gases shall also comply with Section 
3704.2.2.6. The ventilation system shall be installed in 
accordance with the International Mechanical Code. 

2703.8.5 Exhausted enclosures. Where an exhausted 
enclosure is used to increase maximum allowable quantity 
per control area or when the location of hazardous materials 
in exhausted enclosures is provided to comply with the pro
visions of Chapter 3 7, the exhausted enclosure shall be in 
accordance with Sections 2703.8.5.1 through 2703.8.5.3. 

2703.8.5.1 Construction. Exhausted enclosures shall be 
of noncombustible construction. 

2703.8.5.2 Ventilation. The ventilation system for 
exhausted enclosures shall be designed to operate at a 
negative pressure in relation to the surrounding area. 
Ventilation systems used for highly toxic and toxic gases 
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shall also comply with Items 1, 2 and 3 of Section 
3704.1.2. The ventilation system shall be installed in 
accordance with the International Mechanical Code. 

2703.8.5.3 Fire-extinguishing system. Exhausted 
enclosures where flammable materials are used shall be 
protected by an approved automatic fire-extinguishing 
system in accordance with Chapter 9. 

2703.8.6 Gas cabinets. Where a gas cabinet is used to 
increase the maximum allowable quantity per control area 
or when the location of compressed gases in gas cabinets is 
provided to comply with the provisions of Chapter 37, the 
gas cabinet shall be in accordance with Sections 2703.8.6.1 
through 2703.8.6.3. 

2703.8.6.1 Construction. Gas cabinets shall be con
structed in accordance with the following: 

1. Constructed of not less than 0.097-inch (2.5 mm) 
(No. 12 gage) steel. 

2. Be provided with self-closing limited access ports 
or noncombustible windows to give access to 
equipment controls. 

3. Be provided with self-closing doors. 

4. Gas cabinet interiors shall be treated, coated or 
constructed of materials that are compatible with 
the hazardous materials stored. Such treatment, 
coating or construction shall include the entire 
interior of the cabinet. 

2703.8.6.2 Ventilation. The ventilation system for gas 
cabinets shall be designed to operate at a negative pres
sure in relation to the surrounding area. Ventilation sys
tems used for highly toxic and toxic gases shall also 
comply with Items 1, 2 and 3 of Section 3704.1.2. The 
ventilation system shall be installed in accordance with 
the International Mechanical Code. 

2703.8.6.3 Maximum number of cylinders per gas 
cabinet. The number of cylinders contained in a single 
gas cabinet shall not exceed three. 

2703.8. 7 Hazardous materials storage cabinets. Where 
storage cabinets are used to increase maximum allowable 
quantity per control area or to comply with this chapter, 
such cabinets shall be in accordance with Sections 
2703.8.7.1 and 2703.8.7.2. 

2703.8. 7 .1 Construction. The interior of cabinets shall 
be treated, coated or constructed of materials that are 
nonreactive with the hazardous material stored. Such 
treatment, coating or construction shall include the entire 
interior of the cabinet. Cabinets shall either be listed in 
accordance with UL 1275 as suitable for the intended 
storage or constructed in accordance with the following: 

1. Cabinets shall be of steel having a thickness of not 
less than0.0478 inch (1.2 mm) (No. 18 gage). The 
cabinet, including the door, shall be double walled 
with a 1.5-inch (38 mm) airspace between the 
walls. Joints shall be riveted or welded and shall be 
tight fitting. Doors shall be well fitted, self-closing 
and equipped with a self-latching device. 
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2. The bottoms of cabinets utilized for the storage of 
liquids shall be liquid tight to a minimum height of 
2 inches (51 mm). 

Electrical equipment and devices within cabinets used 
for the storage of hazardous gases or liquids shall be in 
accordance with the ICC Electrical Code. 

2703.8. 7 .2 Warning markings. Cabinets shall be 
clearly identified in an approved manner with red letters 
on a contrasting background to read: 

HAZARDOUS - KEEP FIRE AWAY. 

2703.9 General safety precautions. General precautions for 
the safe storage, handling or care of hazardous materials shall 
be in accordance with Sections 2703.9.1 through 2703.9.9. 

2703.9.1 Personnel training and written procedures. 
Persons responsible for the operation of areas in which haz
ardous materials are stored, dispensed, handled or used 
shall be familiar with the chemical nature of the materials 
and the appropriate mitigating actions necessary in the event 
of fire, leak or spill. 

2703.9.1.1 Fire department liaison. Responsible per
sons shall be designated and trained to be liaison person
nel to the fire department. These persons shall aid the fire 
department in preplanning emergency responses and 
identifying the locations where hazardous materials are 
located, and shall have access to Material Safety Data 
Sheets and be knowledgeable in the site's emergency 
response procedures. 

2703.9.2 Security. Storage, dispensing, use and handling 
areas shall be secured against unauthorized entry and safe
guarded in a manner approved by the fire code official. 

2703.9.3 Protection from vehicles. Guard posts or other 
approved means shall be provided to protect storage tanks 
and connected piping, valves and fittings; dispensing areas; 
and use areas subject to vehicular damage in accordance 
with Section 312. 

2703.9.4 Electrical wiring and equipment. Electrical wir
ing and equipment shall be installed and maintained in 
accordance with the ICC Electrical Code. 

2703.9.5 Static accumulation. When processes or condi
tions exist where a flammable mixture could be ignited by 
static electricity, means shall be provided to prevent the 
accumulation of a static charge. 

2703.9.6 Protection from light. Materials that are sensitive 
to light shall be stored in containers designed to protect 
them from such exposure. 

2703.9.7 Shock padding. Materials that are shock sensitive 
shall be padded, suspended or otherwise protected against 
accidental dislodgement and dislodgement during seismic 
activity. 

2703.9.8 Separation of incompatible materials. Incom
patible materials in storage and storage of materials that are 
incompatible with materials in use shall be separated when 
the stored materials are in containers having a capacity of 
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more than 5 pounds (2 kg) or 0.5 gallon (2 L). Separation 
shall be accomplished by: 

1. Segregating incompatible materials in storage by a 
distance of not less than 20 feet (6096 mm). 

2. Isolating incompatible materials in storage by a 
noncombustible partition extending not less than 18 
inches ( 457 mm) above and to the sides of the stored 
material. 

3. Storing liquid and solid materials in hazardous mate
rial storage cabinets. 

4. Storing compressed gases in gas cabinets or 
exhausted enclosures in accordance with Sections 
2703.8.5 and 2703.8.6. Materials that are incompati
ble shall not be stored within the same cabinet or 
exhausted enclosure. 

2703.9.9 Shelf storage. Shelving shall be of substantial 
construction, and shall be braced and anchored in accor
dance with the seismic design requirements of the Interna
tional Building Code for the seismic zone in which the 
material is located. Shelving shall be treated, coated or con
structed of materials that are compatible with the hazardous 
materials stored. Shelves shall be provided with a lip or 
guard when used for the storage of individual containers. 

Exceptions: 

1. Storage in hazardous material storage cabinets or 
laboratory furniture specifically designed for such 
use. 

2. Storage of hazardous materials in amounts not 
requiring a permit in accordance with Section 
2701.5. 

Shelf storage of hazardous materials shall be maintained 
in an orderly manner. 

2703.10 Handling and transportation. In addition to the 
requirements of Section 2703.2, the handling and transporta
tion of hazardous materials in corridors or exit enclosures shall 
be in accordance with Sections 2703.10.1 through 
2703.10.3.6. 

2703.10.1 Valve protection. Hazardous material gas con
tainers, cylinders and tanks in transit shall have their protec
tive caps in place. Containers, cylinders and tanks of highly 
toxic or toxic compressed gases shall have their valve out
lets capped or plugged with an approved closure device in 
accordance with Chapter 30. 

2703.10.2 Carts and tmcks required. Liquids in contain
ers exceeding 5 gallons ( 19 L) in a corridor or exit enclosure 
shall be transported on a cart or truck. Containers of hazard
ous materials having a hazard ranking of 3 or 4 in accor
dance with NFPA 704 and transported within corridors or 
exit enclosures, shall be on a cart or truck. Where carts and 
trucks are required for transporting hazardous materials, 
they shall be in accordance with Section 2703.10.3. 

Exceptions: 

1. Two hazardous material liquid containers, which 
are hand carried in acceptable safety carriers. 

2006 INTERNATIONAL FIRE CODE® 

• 

• 

• 



2. Not more than four drums not exceeding 55 gal
lons (208 L) each, which are transported by suit
able drum trucks. 

3. Containers and cylinders of compressed gases, 
which are transported by approved hand trucks, 
and containers and cylinders not exceeding 25 
pounds (11 kg), which are hand carried. 

4. Solid hazardous materials not exceeding 100 
pounds (45 kg), which are transported by 
approved hand trucks, and a single container not 
exceeding 50 pounds (23 kg), which is hand car
ried. 

2703.10.3 Carts and trucks. Carts and trucks required by 
Section 2703.10.2 to be used to transport hazardous materi
als shall be in accordance with Sections 2703.10.3.1 
through 2703.10.3.6. 

2703.10.3.1 Design. Carts and trucks used to transport 
hazardous materials shall be designed to provide a stable 
base for the commodities to be transported and shall have 
a means of restraining containers to prevent accidental 
dislodgement. Compressed gas cylinders placed on carts 
and trucks shall be individually restrained. 

2703.10.3.2 Speed-control devices. Carts and trucks 
shall be provided with a device that will enable the opera
tor to control safely movement by providing stops or 
speed-reduction devices. 

2703.10.3.3 Construction. Construction materials for 
hazardous material carts or trucks shall be compatible 
with the material transported. The cart or truck shall be of 
substantial construction. 

2703.10.3.4 Spill control. Carts and trucks transporting 
liquids shall be capable of containing a spill from the 
largest single container transported. 

2703.10.3.5 Attendance. Carts and trucks used to trans
port materials shall not obstruct or be left unattended 
within any part of a means of egress. 

2703.10.3.6 Incompatible materials. Incompatible 
materials shall not be transported on the same cart or 
truck. 

2703.11 Group M storage and display and Group S storage. 
The aggregate quantity of nonflammable solid and nonflam
mable or noncombustible liquid hazardous materials stored 
and displayed within a single control area of a Group M occu
pancy, or an outdoor control area, or stored in a single control 
area of a Group S occupancy, is allowed to exceed the maxi
mum allowable quantity per control area indicated in Section 
2703.1 when in accordance with Sections 2703.11.1 through 
2703.11.3.10. 

2703.11.1 Maximum allowable quantity per control 
area in Group M or S occupancies. The aggregate amount 
of nonflammable solid and nonflammable or 
noncombustible liquid hazardous materials stored and dis
played within a single control area of a Group M occupancy 
or stored in a single control area of a Group S occupancy 
shall not exceed the amounts set forth in Table 2703 .11.1. 
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2703.11.2 Maximum allowable quantity per outdoor 
control area in Group M or S occupancies. The aggregate 
amount of nonflammable solid and nonflammable or 
noncombustible liquid hazardous materials stored and dis
played within a single outdoor control area of a Group M 
occupancy shall not exceed the amounts set forth in Table 
2703.11.1. 

2703.11.3 Storage and display. Storage and display shall 
be in accordance with Sections 2703.11.3.1 through 
2703.11.3.10. 

2703.11.3.1 Density. Storage and display of solids shall 
not exceed 200 pounds per square foot (976 kg/m2) of 
floor area actually occupied by solid merchandise. Stor
age and display of liquids shall not exceed 20 gallons per 
square foot (0.50 L/m2) of floor area actually occupied 
by liquid merchandise. 

2703.11.3.2 Storage and display height. Display height 
shall not exceed 6 feet ( 1829 mm) above the finished 
floor in display areas of Group M occupancies. Storage 
height shall not exceed 8 feet (2438 mm) above the fin
ished floor in storage areas of Group M and Group S 
occupancies. 

2703.11.3.3 Container location. Individual containers 
less than 5 gallons (19 L) or less than 25 pounds (11 kg) 
shall be stored or displayed on pallets, racks or shelves. 

2703.11.3.4 Racks and shelves. Racks and shelves used 
for storage or display shall be in accordance with Section 
2703.9.9. 

2703.11.3.5 Container type. Containers shall be 
approved for the intended US_e and identified as to their 
content. 

1 

2703.11.3.6 Container size. Individual containers shall 
not exceed 100 pounds ( 45 kg) for solids or 10 gallons 
(38 L) for liquids in storage and display areas. 

2703.11.3. 7 Incompatible materials. Incompatible 
materials shall be separated in accordance with Section 
2703.9.8. 

2703.11.3.8 Floors. Floors shall be in accordance with 
Section 2704.12. 

2703.11.3.9 Aisles. Aisles 4 feet (1219 mm) in width 
shall be maintained on three sides of the storage or dis
play area. 

2703.11.3.10 Signs. Hazard identification signs shall be 
provided in accordance with Section 2703.5. 

2703.12 Outdoor control areas. Outdoor control areas for 
hazardous materials in amounts not exceeding the maximum 
allowable quantity per outdoor control area shall be in accor
dance with the following: 

1. Outdoor control area shall be kept free from weeds, 
debris and common combustible materials not necessary 
to the storage. The area surrounding an outdoor control 
area shall be kept clear of such materials for a minimum 
of 15 feet (4572 mm). 
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2. Outdoor control areas shall be located not closer than 20 
feet (6096 mm) from a lot line that can be built upon, 
public street, public alley or public way. A 2-hour 
fire-resistance-rated wall without openings extending 
not less than 30 inches (762 mm) above and to the sides 
of the storage area is allowed in lieu of such distance. 

3. Where a property exceeds 10,000 square feet (929 m2), a 
group of two outdoor control areas is allowed when 
approved and when each control area is separated by a 
minimum distance of 50 feet (15 240 mm). 

4. Where a property exceeds 35,000 square feet (3252 m2), 

additional groups of outdoor control areas are allowed 
when approved and when each group is separated by a 
minimum distance of 300 feet (91 440 mm). 

SECTION 2704 
STORAGE 

2704.1 Scope. Storage of hazardous materials in amounts 
exceeding the maximum allowable quantity per control area as 
set forth in Section 2703 .1 shall be in accordance with Sections 
2701, 2703 and 2704. Storage of hazardous materials in 
amounts not exceeding the maximum allowable quantity per 
control area as set forth in Section 2703.1 shall be in accor
dance with Sections 2701and2703. Retail and wholesale stor
age and display of nonflammable solid and nonflammable and 
noncombustible liquid hazardous materials in Group M occu
pancies and Group S storage shall be in accordance with Sec
tion 2703.11. 

2704.2 Spill control and secondary containment for liq
uid and solid hazardous materials. Rooms, buildings or 

TABLE 2703.11.1 
MAXIMUM ALLOWABLE QUANTITY PER INDOOR AND OUTDOOR CONTROL AREA IN GROUP M AND 
S OCCUPANCIES NONFLAMMABLE SOLIDS, NONFLAMMABLE AND NONCOMBUSTIBLE LIQUIDS d, e, t 

CONDITION MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA 

Solids 
Material a Class pounds Liquids gallons 

A. HEALTH-HAZARD MATERIALS-NONFLAMMABLE AND NONCOMBUSTIBLE SOLIDS AND LIQUIDS 

1. Corrosivesb, c Not Applicable 9,750 975 

2. Highly Toxics Not Applicable 20b,c 2b,c 

3. Toxicsb, c Not Applicable 1,000 100 

B. PHYSICAL-HAZARD MATERIALS -NONFLAMMABLE AND NONCOMBUSTIBLE SOLIDS AND LIQUIDS 

4 Not Allowed Not Allowed 

3 l,150g 115 
1. Oxidizersb, c 

2 2,250h 225 

1 18,000i, j 1,800i,j 

4 Not Allowed Not Allowed 

3 550 55 
2. Unstable (Reacti ves )b, c 

2 1,150 115 

1 Not Limited Not Limited 

3b, c 550 55 

3. Water (Reactives) 2b,c 1,150 115 

1 Not Limited Not Limited 

For SI: I pound= 0.454 kg, 1gallon=3.785 L, I cubic foot= 0.02832m3. 

a. Hazard categories are as specified in Section 2701.2.2. 
b. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an approved automatic sprinkler system in accordance with 

Section 903.3.1.1. When Note c also applies, the increase for both notes shall be applied accumulatively. 
c. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets in accordance with Section 2703.8. When Note b also 

applies, the increase for both notes shall be applied accumulatively. 
d. See Table 2703.8.3.2 for design and number of control areas. 
e. Maximum allowable quantities for other hazardous material categories shall be in accordance with Section 2703.1. 
f. Maximum allowable quantities shall be increased 100 percent in outdoor control areas. 
g. Maximum allowable quantities are permitted to be increased to 2,250 pounds when individual packages are in the original sealed containers from the manufacturer 

or packager and do not exceed 10 pounds each. • 
h. Maximum allowable quantities are permitted to be increased to 4,500 pounds when individual packages are in the original sealed containers from the manufacturer 

or packager and do not exceed 10 pounds each. 
i. Quantities are unlimited where protected by an automatic sprinkler system. 
j. Quantities are unlimited in an outdoor control area. 
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areas used for the storage of liquid or solid hazardous mate
rials shall be provided with spill control and secondary con
tainment in accordance with Sections 2704.2.1 through 
2704.2.3. 

Exception: Outdoor storage of containers on approved con
tainment pallets in accordance with Section 2704.2.3. 

2704.2.1 Spill control for hazardous material liquids. 
Rooms, buildings or areas used for the storage of hazardous 
material liquids in individual vessels having a capacity of 
more than 55 gallons (208 L), or in which the aggregate 
capacity of multiple vessels exceeds 1,000 gallons (3785 L), 
shall be provided with spill control to prevent the flow ofliq
uids to adjoining areas. Floors in indoor locations and simi
lar surfaces in outdoor locations shall be constructed to 
contain a spill from the largest single vessel by one of the 
following methods: 

1. Liquid-tight sloped or recessed floors in indoor loca
tions or similar areas in outdoor locations. 

2. Liquid-tight floors in indoor locations or similar areas 
in outdoor locations provided with liquid-tight raised 
or recessed sills or dikes. 

3. Sumps and collection systems. 

4. Other approved engineered systems. 

Except for surfacing, the floors, sills, dikes, sumps and col
lection systems shall be constructed of noncombustible mate
rial, and the liquid-tight seal shall be compatible with the 
material stored. When liquid-tight sills or dikes are provided, 
they are not required at perimeter openings having an 
open-grate trench across the opening that connects to an 
approved collection system. 

2704.2.2 Secondary containment for hazardous mate
rial liquids and solids. Where required by Table 2704.2.2 
buildings, rooms or areas used for the storage of hazardous 
materials liquids or solids shall be provided with secondary 
containment in accordance with this section when the 
capacity of an individual vessel or the aggregate capacity of 
multiple vessels exceeds the following: 

1. Liquids: Capacity of an individual vessel exceeds 55 
gallons (208 L) or the aggregate capacity of multiple 
vessels exceeds 1,000 gallons (3785 L); and 

2. Solids: Capacity of an individual vessel exceeds 550 
pounds (250 kg) or the aggregate capacity of multiple 
vessels exceeds 10,000 pounds (4540 kg). 

2704.2.2.1 Containment and drainage methods. The 
building, room or area shall contain or drain the hazard
ous materials and fire protection water through the use of 
one of the following methods: 

1. Liquid-tight sloped or recessed floors in indoor 
locations or similar areas in outdoor locations. 

2. Liquid-tight floors in indoor locations or similar 
areas in outdoor locations provided with liq
uid-tight raised or recessed sills or dikes. 

3. Sumps and collection systems. 

4. Drainage systems leading to an approved location. 
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5. Other approved engineered systems. 

2704.2.2.2 Incompatible materials. Incompatible 
materials used in open systems shall be separated from 
each other in the secondary containment system. 

2704.2.2.3 Indoor design. Secondary containment for 
indoor storage areas shall be designed to contain a spill 
from the largest vessel plus the design flow volume of 
fire protection water calculated to discharge from the 
fire-extinguishing system over the minimum required 
system design area or area of the room or area in which 
the storage is located, whichever is smaller. The contain
ment capacity shall be designed to contain the flow for a 
period of 20 minutes. 

2704.2.2.4 Outdoor design. Secondary containment for 
outdoor storage areas shall be designed to contain a spill 
from the largest individual vessel. If the area is open to 
rainfall, secondary containment shall be designed to 
include the volume of a 24-hour rainfall as determined by 
a 25-year storm and provisions shall be made to drain 
accumulations of ground water and rainwater. 

2704.2.2.5 Monitoring. An approved monitoring 
method shall be provided to detect hazardous materials 
in the secondary containment system. The monitoring 
method is allowed to be visual inspection of the primary 
or secondary containment, or other approved means. 
Where secondary containment is subject to the intrusion 
of water, a monitoring method for detecting water shall 
be provided. Where monitoring devices are provided, 
they shall be connected to approved visual or audible 
alarms. 

2704.2.2.6 Drainage system design. Drainage systems 
shall be in accordance with the International Plumbing 
Code and all of the following: 

1. The slope of floors to drains in indoor locations, or 
similar areas in outdoor locations shall not be less 
than 1 percent. 

2. Drains from indoor storage areas shall be sized to 
carry the volume of the fire protection water as 
determined by the design density discharged from 
the automatic fire-extinguishing system over the 
minimum required system design area or area of 
the room or area in which the storage is located, 
whichever is smaller. 

3. Drains from outdoor storage areas shall be sized to 
carry the volume of the fire flow and the volume of 
a 24-hour rainfall as determined by a 25-year 
storm. 

4. Materials of construction for drainage systems 
shall be compatible with the materials stored. 

5. Incompatible materials used in open systems shall 
be separated from each other in the drainage sys
tem. 

6. Drains shall terminate in an approved location 
away from buildings, valves, means of egress, fire 
access roadways, adjoining property and storm 
drains. 
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TABLE 2704.2.2 
REQUIRED SECONDARY CONTAINMENT-HAZARDOUS MATERIAL SOLIDS AND LIQUIDS STORAGE 

INDOOR STORAGE OUTDOOR STORAGE 

MATERIAL Solids Liquids Solids Liquids 

1. Physical-hazard materials 

Class II See Chapter 34 See Chapter 34 

Combustible liquids Class IIIA Not See Chapter 34 Not See Chapter 34 

Class IIIB Applicable See Chapter 34 Applicable See Chapter 34 

Cryogenic fluids See Chapter 32 See Chapter 32 

Explosives See Chapter 33 See Chapter 32 

Class IA See Chapter 34 See Chapter 34 

Flammable liquids Class IB 
Not 

See Chapter 34 
Not 

See Chapter 34 
Applicable Applicable 

Class IC See Chapter 34 See Chapter 34 

Flammable solids Not Required Not Applicable Not Required Not Applicable 

Unclassified 
Detonable 

Class I 

Class II 
Required Required Not Required Not Required 

Organic peroxides 

Class III 

Class IV 

Class V Not Required Not Required Not Required Not Required 

Class 4 

Class 3 Required Required Not Required Not Required 
Oxidizers 

Class 2 \ 

Class 1 Not Required Not Required Not Required Not Required 

Pyrophorics Not Required Required Not Required Required 

Class 4 

Class 3 Required Required Required Required 
Unstable (reactives) 

Class 2 

Class 1 Not Required Not Required Not Required Not Required 

Class 3 
Required Required Required Required 

Water reactives Class 2 

Class 1 Not Required Not Required Not Required Not Required 

2. Health-hazard materials 

Corrosives Not Required Required Not Required Required 

Highly toxics 
Required Required Required Required 

Toxics 
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2704.2.3 Containment pallets. When used as an alterna
tive to spill control and secondary containment for outdoor 
storage in accordance with the exception in Section 2704.2, 
containment pallets shall comply with all of the following: 

1. A liquid-tight sump accessible for visual inspection 
shall be provided. 

2. The sump shall be designed to contain not less than 66 
gallons (250 L). 

3. Exposed surf aces shall be compatible with material 
stored. 

4. Containment pallets shall be protected to prevent col-
lection of rainwater within the sump. 

2704.3 Ventilation. Indoor storage areas and storage buildings 
shall be provided with mechanical exhaust ventilation or natu
ral ventilation where natural ventilation can be shown to be 
acceptable for the materials as stored. 

Exception: Storage areas for flammable solids complying 
with Chapter 36. 

2704.3.1 System requirements. Exhaust ventilation sys
tems shall comply with all of the following: 

1. Installation shall be in accordance with the Interna
tional Mechanical Code. 

2. Mechanical ventilation shall be at a rate of not less 
than 1 cubic foot per minute per square foot 
[0.00508 m3/(s · m2)] of floor area over the storage 
area. 

3. Systems shall operate continuously unless alternative 
designs are approved. 

4. A manual shutoff control shall be provided outside of 
the room in a position adjacent to the access door to 
the room or in an approved location. The switch shall 
be a break-glass or other approved type and shall be 
labeled: VENTILATION SYSTEM EMERGENCY 
SHUTOFF. 

5. Exhaust ventilation shall be designed to consider the 
density of the potential fumes or vapors released. For 
fumes or vapors that are heavier than air, exhaust shall 
be taken from a point within 12 inches (305 mm) of 
the floor. For fumes or vapors that are lighter than air, 
exhaust shall be taken from a point within 12 inches 
(305 mm) of the highest point of the room. 

6. The location of both the exhaust and inlet air openings 
shall be designed to provide air movement across all 
portions of the floor or room to prevent the accumula
tion of vapors. 

7. Exhaust air shall not be recirculated to occupied areas 
if the materials stored are capable of emitting hazard
ous vapors and contaminants have not been removed . 
Air-contaminated with explosive or flammable 
vapors, fumes or dusts; flammable, highly toxic or 
toxic gases; or radioactive materials shall not be 
recirculated. 

2704.4 Separation of incompatible hazardous materials. 
Incompatible materials shall be separated in accordance with 
Section 2703.9.8. 
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2704.5 Automatic sprinkler systems. Indoor storage areas 
and storage buildings shall be equipped throughout with an 
approved automatic sprinkler system in accordance with Sec
tion 903.3.1.1. The design of the sprinkler system shall not be 
less than that required for Ordinary Hazard Group 2 with a min
imum design area of 3,000 square feet (279 m2

). Where the 
materials or storage arrangement are required by other regula
tions to be provided with a higher level of sprinkler system pro
tection, the higher level of sprinkler system protection shall be 
provided. 

2704.6 Explosion control. Indoor storage rooms, areas and 
buildings shall be provided with explosion control in accor
dance with Section 911. 

2704. 7 Standby or emergency power. Where mechanical 
ventilation, treatment systems, temperature control, alarm, 
detection or other electrically operated systems are required, 
such systems shall be provided with an emergency or standby 
power system in accordance with the ICC Electrical Code and 
Section 604. 

Exceptions: 

1. Storage areas for Class 1 and 2 oxidizers. 

2. Storage areas for Class III, IV and V organic perox
ides. 

3. For storage areas for highly toxic or toxic materials, 
see Sections 3704.2.2.8 and 3704.3.2.6. 

4. Standby power for mechanical ventilation, treatment 
systems and temperature control systems shall not be 
required where an approved fail-safe engineered sys
tem is installed. 

2704.8 Limit controls. Limit controls shall be provided in 
accordance with Sections 2704.8.1 and 2704.8.2. 

2704.8.1 Temperature control. Materials that must be kept 
at temperatures other than normal ambient temperatures to 
prevent a hazardous reaction shall be provided with an 
approved means to maintain the temperature within a safe 
range. Redundant temperature control equipment that will 
operate on failure of the primary temperature control system 
shall be provided. Where approved, alternative means that 
prevent a hazardous reaction are allowed. 

2704.8.2 Pressure control. Stationary tanks and equipment 
containing hazardous material liquids that can generate 
pressures exceeding design limits because of exposure fires 
or internal reaction, shall have some form of construction or 
other approved means that will relieve excessive internal 
pressure. The means of pressure relief shall vent to an 
approved location or to an exhaust scrubber or treatment 
system where required by Chapter 37. 

2704.9 Emergency alarm. An approved manual emergency 
alarm system shall be provided in buildings, rooms or areas 
used for storage of hazardous materials. Emergency alarm-ini
tiating devices shall be installed outside of each interior exit or 
exit access door of storage buildings, rooms or areas. Activa
tion of an emergency alarm-initiating device shall sound a local 
alarm to alert occupants of an emergency situation involving 
hazardous materials. 
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2704.10 Supervision. Emergency alarm, detection and auto
matic fire-extinguishing systems required by Section 2704 
shall be supervised by an approved central, proprietary or 
remote station service or shall initiate an audible and visual sig
nal at a constantly attended on-site location. 

2704.11 Clearance from combustibles. The area surrounding 
an outdoor storage area or tank shall be kept clear of combusti
ble materials and vegetation for a minimum distance of 25 feet 
(7620 mm). 

2704.12 Noncombustible floor. Except for surfacing, floors of 
storage areas shall be of noncombustible construction. 

2704.13 Weather protection. Where overhead 
noncombustible construction is provided for sheltering out
door hazardous material storage areas, such storage shall not be 
considered indoor storage when the area is constructed in 
accordance with the requirements for weather protection as 
required by the International Building Code. 

Exception: Storage of explosive materials shall be consid
ered as indoor storage. 

SECTION 2705 
USE, DISPENSING AND HANDLING 

2705.1 General. Use, dispensing and handling of hazardous 
materials in amounts exceeding the maximum allowable quan
tity per control area set forth in Section 2703.1 shall be in 
accordance with Sections 2701, 2703 and 2705. Use, dispens
ing and handling of hazardous materials in amounts not 
exceeding the maximum allowable quantity per control area set 
forth in Section 2703.1 shall be in accordance with Sections 
2701 and 2703. 

2705.1.1 Separation of incompatible materials. Separa
tion of incompatible materials shall be in accordance with 
Section 2703.9.8. 

2705.1.2 Noncombustible floor. Except for surfacing, 
floors of areas where liquid or solid hazardous materials are 
dispensed or used in open systems shall be of 
noncombustible, liquid-tight construction. 

2705.1.3 Spill control and secondary containment for 
hazardous material liquids. Where required by other pro
visions of Section 2705, spill control and secondary con
tainment shall be provided for hazardous material liquids in 
accordance with Section 2704.2. 

2705.1.4 Limit controls. Limit controls shall be provided in 
accordance with Sections 2705.1.4.1 through 2705.1.4.4. 
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2705.1.4.1 High-liquid-level control. Open tanks in 
which liquid hazardous materials are used shall be 
equipped with a liquid-level limit control or other means 
to prevent overfilling of the tank. 

2705.1.4.2 Low-liquid-level control. Approved safe
guards shall be provided to prevent a low-liquid level in a 
tank from creating a hazardous condition, including but 
not limited to, overheating of a tank or its contents. 

2705.1.4.3 Temperature control. Temperature control 
shall be provided in accordance with Section 2704.8.1. 

2705.1.4.4 Pressure control. Pressure control shall be A 
provided in accordance with Section 2704.8.2. W 

2705.1.5 Standby or emergency power. Where mechani-
cal ventilation, treatment systems, temperature control, 
manual alarm, detection or other electrically operated sys-
tems are required, such systems shall be provided with an 
emergency or standby power system in accordance with the 
ICC Electrical Code and Section 604. 

Exceptions: 

1. Standby power for mechanical ventilation, treat
ment systems and temperature control systems 
shall not be required where an approved fail-safe 
engineered system is installed. 

2. Systems for highly toxic or toxic gases shall be 
provided with emergency power in accordance 
with Sections 3704.2.2.8 and 3704.3.2.6. 

2705.1.6 Supervision. Manual alarm, detection and auto
matic fire-extinguishing systems required by other provi
sions of Section 2705 shall be supervised by an approved 
central, proprietary or remote station service or shall initiate 
an audible and visual signal at a constantly attended on-site 
location. 

2705.1.7 Lighting. Adequate lighting by natural or artifi
cial means shall be provided. 

2705.1.8 Fire-extinguishing systems. Indoor rooms or 
areas in which hazardous materials are dispensed or used 
shall be protected by an automatic fire-extinguishing sys
tem in accordance with Chapter 9. Sprinkler system design 
shall not be less than that required for Ordinary Hazard, 
Group 2, with a minimum design area of 3,000 square feet 
(279 m2). Where the materials or storage arrangement are 
required by other regulations to be provided with a higher 
level of sprinkler system protection, the higher level of 
sprinkler system protection shall be provided. 

2705.1.9 Ventilation. Indoor dispensing and use areas shall 
be provided with exhaust ventilation in accordance with 
Section 2704.3. 

Exception: Ventilation is not required for dispensing 
and use of flammable solids other than finely divided 
particles. 

2705.1.10 Liquid transfer. Liquids having a hazard rank
ing of 3 or 4 in accordance with NFPA 704 shall be trans
ferred by one of the following methods: 

1. From safety cans complying with UL 30. 

2. Through an approved closed piping system. 

3. From containers or tanks by an approved pump taking 
suction through an opening in the top of the container 
or tank. 

e 

4. From containers or tanks by gravity through an 
approved self-closing or automatic-closing valve e 
when the container or tank and dispensing operations 
are provided with spill control and secondary contain-
ment in accordance with Section 2704.2. Highly toxic 
liquids shall not be dispensed by gravity from tanks. 
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5. Approved engineered liquid transfer systems . 

Exceptions: 

1. Liquids having a hazard ranking of 4 when dis
pensed from approved containers not exceeding 
1.3 gallons (5 L). 

2. Liquids having a hazard ranking of 3 when dis
pensed from approved containers not exceeding 
5.3 gallons (20 L). 

2705.2 Indoor dispensing and use. Indoor dispensing and use 
of hazardous materials shall be in buildings complying with the 
International Building Code and in accordance with Section 
2705.1 and Sections 2705.2.1through2705.2.2.5. 

2705.2.1 Open systems. Dispensing and use of hazardous 
materials in open containers or systems shall be in accor
dance with Sections 2705.2.1.1through2705.2.1.4. 

2705.2.1.1 Ventilation. Where gases, liquids or solids 
having a hazard ranking of 3 or 4 in accordance with 
NFPA 704 are dispensed or used, mechanical exhaust 
ventilation shall be provided to capture gases, fumes, 
mists or vapors at the point of generation. 

Exception: Gases, liquids or solids that can be dem
onstrated not to create harmful gases, fumes, mists or 
vapors. 

2705.2.1.2 Explosion control. Explosion control shall 
be provided in accordance with Section 2704.6 when an 
explosive environment can occur because of the charac
teristics or nature of the hazardous materials dispensed 
or used, or as a result of the dispensing or use process. 

2705.2.1.3 Spill control for hazardous material liq
uids. Buildings, rooms or areas where hazardous mate
rial liquids are dispensed into vessels exceeding a 
1.3-gallon (5 L) capacity or used in open systems 
exceeding a 5.3-gallon (20 L) capacity shall be provided 
with spill control in accordance with Section 2704.2.1. 

2705.2.1.4 Secondary containment for hazardous 
material liquids. Where required by Table 2705.2.1.4, 
buildings, rooms or areas where hazardous material liq
uids are dispensed or used in open systems shall be pro
vided with secondary containment in accordance with 
Section 2704.2.2 when the capacity of an individual ves
sel or system or the capacity of multiple vessels or sys
tems exceeds the following: 

1. Individual vessel or system: greater than 1.3 gal
lons (5 L). 

2. Multiple vessels or systems: greater than 5.3 gal-
lons (20 L). 

2705.2.2 Closed systems. Use of hazardous materials in 
closed containers or systems shall be in accordance with 
Sections 2705.2.2.1 through 2705.2.2.5. 

2705.2.2.1 Design. Systems shall be suitable for the use 
intended and shall be designed by persons competent in 
such design. Controls shall be designed to prevent mate-

2006 INTERNATIONAL FIRE CODE® 

HAZARDOUS MATERIALS-GENERAL PROVISIONS 

rials from entering or leaving the process or reaction sys
tems at other than the intended time, rate or path. Where 
automatic controls are provided, they shall be designed 
to be fail safe. 

2705.2.2.2 Ventilation. Where closed systems are 
designed to be opened as part of normal operations, ven
tilation shall be provided in accordance with Section 
2705.2.1.1. 

2705.2.2.3 Explosion control. Explosion control shall 
be provided in accordance with Section 2704.6 where an 
explosive environment exists because of the hazardous 
materials dispensed or used, or as a result of the dispens
ing or use process. 

Exception: Where process vessels are designed to 
contain fully the worst-case explosion anticipated 
within the vessel under process conditions based on 
the most likely failure. 

2705.2.2.41 Spill control for hazardous material liq
uids. Buildings, rooms or areas where hazardous mate
rial liquids are used in individual vessels exceeding a 
55-gallon (208 L) capacity shall be provided with spill 
control in accordance with Section 2704.2.1. 

2705.2.2.5 Secondary containment for hazardous 
material liquids. Where required by Table 2705.2.1.4, 
buildings, rooms or areas where hazardous material liq
uids are used in vessels or systems shall be provided with 
secondary containment in accordance with Section 
2704.2.2 when the capacity of an individual vessel or 
system or the capacity of multiple vessels or systems 
exceeds the following: 

1. Individual vessel or system: greater than 55 gal
lons (208 L). 

2. Multiple vessels or systems: greater than 1,000 
gallons (3785 L). 

2705.3 Outdoor dispensing and use. Dispensing and use of 
hazardous materials outdoors shall be in accordance with Sec
tions 2705.3.1 through 2705.3.9. 

2705.3.1 Quantities exceeding the maximum allowable 
quantity per control area. Outdoor dispensing or use of 
hazardous materials, in either closed or open containers or 
systems, in amounts exceeding the maximum allowable 
quantity per control area indicated in Tables 2703.1.1(3) 
and 2703.1.1(4) shall be in accordance with Sections 2701, 
2703, 2705.1and2705.3. 

2705.3.2 Quantities not exceeding the maximum allow
able quantity per controll area. Outdoor dispensing or use 
of hazardous materials, in either closed or open containers 
or systems, in amounts not exceeding the maximum allow
able quantity per control area indicated in Tables 
2703.1.1(3) and 2703.1.1(4) shall be in accordance with 
Sections 2701 and 2703. 
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TABLE 2705.2.1.4 
REQUIRED SECONDARY CONTAINMENT-HAZARDOUS MATERIAL LIQUIDS USE 

MATERIAL INDOOR LIQUIDS USE OUTDOOR LIQUIDS USE 

1. Physical-hazard materials 

Class II See Chapter 34 See Chapter 34 

Combustible liquids Class IIIA See Chapter 34 See Chapter 34 

Class IIIB See Chapter 34 See Chapter 34 

Cryogenic fluids See Chapter 32 See Chapter 32 

Explosives See Chapter 33 See Chapter 33 

Class IA See Chapter 34 See Chapter 34 

Flammable liquids Class IB See Chapter 34 See Chapter 34 

Class IC See Chapter 34 See Chapter 34 

Flammable solids Not Applicable Not Applicable 

Unclassified Detonable Required Required 

Class I 

Class II 
Organic peroxides 

Class III 
Required Required 

Class IV 

Class V Not Required Not Required 

Class 4 

Class 3 
Oxidizers Required Required 

Class 2 • Class 1 

Pyrophorics Required Required 

Class 4 

Class 3 
Unstable (reactives) 

Required Required 

Class 2 

Class 1 Not Required Required 

Class 3 

Water reactives Class 2 
Required Required 

Class 1 Not Required Required 

2. Health-hazard materials 

Corrosives 

Highly toxics Required Required 

Toxics 

• 
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2705.3.3 Location. Outdoor dispensing and use areas for 
hazardous materials shall be located as required for outdoor 
storage in accordance with Section 2704. 

2705.3.4 Spill control for hazardous material liquids in 
open systems. Outdoor areas where hazardous material liq
uids are dispensed in vessels exceeding a 1.3-gallon (5 L) 
capacity or used in open systems exceeding a 5.3-gallon (20 
L) capacity shall be provided with spill control in accor
dance with Section 2704.2.1. 

2705.3.5 Secondary containment for hazardous mate
rial liquids in open systems. Where required by Table 
2705.2.1.4, outdoor areas where hazardous material liquids 
are dispensed or used in open systems shall be provided 
with secondary containment in accordance with Section 
2704.2.2 when the capacity of an individual vessel or sys
tem or the capacity of multiple vessels or systems exceeds 
the following: 

1. Individual vessel or system: greater than 1.3 gallons 
(5 L). 

2. Multiple vessels or systems: greater than 5.3 gallons 
(20 L). 

2705.3.6 Spill control for hazardous material liquids in 
closed systems. Outdoor areas where hazardous material 
liquids are used in closed systems exceeding 55 gallons 
(208 L) shall be provided with spill control in accordance 
with Section 2704.2.1. 

2705.3. 7 Secondary containment for hazardous mate
rial liquids in closed systems. Where required by Table 
2705.2.1.4, outdoor areas where hazardous material liquids 
are dispensed or used in closed systems shall be provided 
with secondary containment in accordance with Section 
2704.2.2 when the capacity of an individual vessel or sys
tem or the capacity of multiple vessels or systems exceeds 
the following: 

1. Individual vessel or system: greater than 55 gallons 
(208 L). 

2. Multiple vessels or systems: greater than 1,000 gal-
lons (3785 L). 

2705.3.8 Clearance from combustibles. The area sur
rounding an outdoor dispensing or use area shall be kept 
clear of combustible materials and vegetation for a mini
mum distance of 30 feet (9144 mm). 

2705.3.9 Weather protection. Where overhead 
noncombustible construction is provided for sheltering out
door hazardous material use areas, such use shall not be 
considered indoor use when the area is constructed in accor
dance with the requirements for weather protection as 
required in the International Building Code. 

Exception: Use of explosive materials shall be consid
ered as indoor use. 

2705.4 Handling. Handling of hazardous materials shall be in 
accordance with Sections 2705.4.1 through 2705.4.4. 

2705.4.1 Quantities exceeding the maximum allowable 
quantity per control area. Handling of hazardous materi
als in indoor and outdoor locations in amounts exceeding 
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the maximum allowable quantity per control area indicated 
in Tables 2703.1.1(1) through 2703.1.1(4) shall be in accor
dance with Sections 2701, 2703, 2705.1 and 2705.4. 

2705.4.2 Quantities not exceeding the maximum allow
able quantity per control area. Handling of hazardous 
materials in indoor locations in amounts not exceeding the 
maximum allowable quantity per control area indicated in 
Tables 2703 .1.1 ( 1) and 2703 .1.1 (2) shall be in accordance 
with Sections 2701, 2703 and 2705.1. Handling of hazard
ous materials in outdoor locations in amounts not exceeding 
the maximum allowable quantity per control area indicated 
in Tables 2703.1.1(3) and 2703.1.1(4) shall be in accor
dance with Sections 2701 and 2703. 

2705.4.3 Location. Outdoor handling areas for hazardous 
materials shall be located as required for outdoor storage in 
accordance with Section 2704. 

2705.4.4 Emergency alarm. Where hazardous materials 
having a hazard ranking of 3 or 4 in accordance with NFPA 
704 are transported through corridors or exit enclosures, 
there shall be an emergency telephone system, a local man
ual alarm station or an approved alarm-initiating device at 
not more than 150-foot (45 720 mm) intervals and at each 
exit and exit access doorway throughout the transport route. 
The signal shall be relayed to an approved central station, 
proprietary supervising station or remote supervising sta
tion or a constantly attended on-site location and shall also 
initiate a local audible alarm. 
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CHAPTER 28 

AEROSOLS 

SECTION 2801 
GENERAL 

2801.1 Scope. The provisions of this chapter, the International 
Building Code and NFPA 30B shall apply to the manufactur-

1 
ing, storage and display of aerosol products. Manufacturing of 
aerosol products using hazardous materials shall also comply 
with Chapter 27. 

2801.2 Permit required. Permits shall be required as set forth 
in Section 105.6. 

2801.3 Material Safety Data Sheets. Material Safety Data 
Sheet (MSDS) information for aerosol products displayed 
shall be kept on the premises at an approved location. 

SECTION 2802 
DEFINITIONS 

2802.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

AEROSOL. A product that is dispensed from an aerosol con
tainer by a propellant. 

Aerosol products shall be classified by means of the calcula
tion of their chemical heats of combustion and shall be desig
nated Level 1, Level 2 or Level 3. 

Level 1 aerosol products. Those with a total chemical heat 
of combustion that is less than or equal to 8,600 British ther
mal units per pound (Btu/lb) (20 kJ/g). 

Level 2 aerosol products. Those with a total chemical heat 
of combustion that is greater than 8,600 Btu/lb (20 kJ/g), but 
less than or equal to 13,000 Btu/lb (30 kJ/g). 

Level 3 aerosol products. Those with a total chemical heat 
of combustion that is greater than 13,000 Btu/lb (30 kJ/g). 

AEROSOL CONTAINER. A metal can, or a glass or plastic 
bottle designed to dispense an aerosol. Metal cans shall be lim
ited to a maximum size of33.8 fluid ounces (1000 ml). Glass or 
plastic bottles shall be limited to a maximum size of 4 fluid 
ounces (118 ml). 

AEROSOL WAREHOUSE. A building used for warehous
ing aerosol products. 

PROPELLANT. The liquefied or compressed gas in an aero
sol container that expels the contents from an aerosol container 
when the valve is actuated. A propellant is considered flamma
ble if it forms a flammable mixture with air, or if a flame is 
self-propagating in a mixture with air. 

RETAIL DISPLAY AREA. The area of a Group M occu
pancy open for the purpose of viewing or purchasing merchan
dise offered for sale. Individuals in such establishments are free 
to circulate among the items offered for sale which are typi
cally displayed on shelves, racks or the floor. 
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SECTION 2803 
CLASSIFICATION OF AEROSOL PRODUCTS 

2803.1 Classification levels. Aerosol products shall be classi
fied as Level 1, 2 or 3 in accordance with Table 2803.1 and 
NFPA 30B. Aerosol products in cartons which are not identified 
in accordance with this section shall be classified as Level 3. 

TABLE 2803.1 
CLASSIFICATION OF AEROSOL PRODUCTS 

CHEMICAL HEAT OF COMBUSTION 

Greater than Less than or equal to AEROSOL 
(Btu/lb) (Btu/lb)--- -- CLASSIFICATION 

0 8,600 1 

8,600 13,000 2 

13,000 - 3 

For SI: 1 British thermal unit per pound= 0.002326 kJ/g. 

2803.2 Identification. Cartons shall be identified on at least 
one side with the classification level of the aerosol products 
contained within the carton as follows: 

LEVEL AEROSOLS -- -----,,-----

SECTION 2804 
INSIDE STORAGE OF AEROSOL PRODUCTS 

2804.1 General. The inside storage of Level 2 and 3 aerosol 
products shall comply with Sections 2804.2 through 2804. 7 
and NFPA 30B. Level I aerosol products shall be considered 
equivalent to a Class III commodity and shall comply with the 
requirements for palletized or rack storage in NFPA 13. 

2804.2 Storage in Groups A, B, E, F, I and R. Storage of 
Level 2 and 3 aerosol products in occupancies in Groups A, B, 
E, F, I and R shall be limited to the following maximum quanti
ties: 

1. A net weight of 1,000 pounds ( 454 kg) of Level 2 aerosol 
products. 

2. A net weight of 500 pounds (227 kg) of Level 3 aerosol 
products. 

3. A combined net weight of 1,000 pounds (454 kg) of 
Level 2 and 3 aerosol products. 

The maximum quantity shall be increased 100 percent 
where the excess quantity is stored in storage cabinets in accor
dance with Section 3404.3.2. 

2804.2.1 Excess storage. Storage of quantities exceeding 
the maximum quantities indicated in Section 2804.2 shall 
be stored in separate inside flammable liquid storage rooms 
in accordance with Section 2804.5. 

2804.3 Storage in general plllrpose warehouses. Aerosol 
storage in general purpose warehouses utilized only for ware
housing-type operations involving mixed commodities shall 
comply with Section 2804.3.1or2804.3.2. 
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2804.3.1 Nonsegregated storage. Storage consisting of 
solid pile, palletized or rack storage of Level 2 and 3 aerosol 
products not segregated into areas utilized exclusively for 
the storage of aerosols shall comply with Table 2804.3.1. 

TABLE 2804.3.1 
NONSEGREGATED STORAGE OF LEVEL 2 AND 3 AEROSOL 

PRODUCTS IN GENERAL PURPOSE WAREHOUSESb 

MAXIMUM NET WEIGHT PER FLOOR (pounds)b 

Palletized or 

AEROSOL 
solid-pile storage Rack storage 

LEVEL Unprotected Protecteda Unprotected Protected a 

2 2,500 12,000 2,500 24,000 

3 1,000 12,000 1,000 24,000 

Combination 
2,500 12,000 2,500 24,000 

2 and 3 

For SI: 1 foot= 304.8 mm, 1 pound= 0.454 kg, I square foot= 0.0929m2. 

a. Approved automatic sprinkler system protection and storage arrangements 
shall comply with NFPA 30B. Sprinkler system protection shall extend 20 
feet beyond the storage area containing the aerosol products. 

b. Storage quantities indicated are the maximum permitted in any 
50,000-square-foot area. 

2804.3.2 Segregated storage. Storage of Level 2 and 3 
aerosol products segregated into areas utilized exclusively 
for the storage of aerosols shall comply with Table 2804.3.2 
and Sections 2804.3.2.1 and 2804.3.2.2. 

2804.3.2.1 Chain-link fence enclosures. Chain-link 
fence enclosures required by Table 2804.3.2 shall com
ply with the following: 

1. The fence shall not be less than No. 9 gage steel 
wire, woven into a maximum 2-inch (51 mm) dia
mond mesh. 

2. The fence shall be installed from the floor to the 
underside of the roof or ceiling above. 

3. Class IV and high-hazard commodities shall be 
stored outside of the aerosol storage area and a 
minimum of 8 feet (2438 mm) from the fence. 

4. Access openings in the fence shall be provided 
with either self- or automatic-closing devices or a 
labyrinth opening arrangement preventing aerosol 
containers from rocketing through the access 
openings. 

5. Not less than two means of egress shall be pro
vided from the fenced enclosure. 

2804.3.2.2 Aisles. The minimum aisle requirements for 
segregated storage in general purpose warehouses shall 
comply with Table 2804.3.2.2. 

2804.4 Storage in aerosol warehouses. The total quantity of 
Level 2 and 3 aerosol products in a warehouse utilized for the 
storage, shipping and receiving of aerosol products shall not be 
restricted in structures complying with Sections 2804.4.1 
through 2804.4.4. 
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TABLE 2804.3.2 
SEGREGATED STORAGE OF LEVEL 2 AND 3 AEROSOL 

PRODUCTS IN GENERAL PURPOSE WAREHOUSES 

MAXIMUM SEGREGATED 
STORAGE AREAa 

Percentage of Area 
STORAGE building area limitation SPRINKLER 

SEPARATION (percent) (square feet) REQUIREMENTS 

Separation areae, f 15 20,000 Notes b, c 

Chain-link fence 
20 20,000 Notes b, c 

enclosure ct 

1-hour 
fire-resistance-rated 20 30,000 Note b 
interior walls 

2-hour 
fire-resistance-rated 25 40,000 Note b 
interior walls 

3-hour 
fire-resistance-rated 30 50,000 Note b 
interior walls 

For SI: 1 foot= 304.8 mm, 1 square foot= 0.0929 m2• 

a. The maximum segregated storage area shall be limited to the smaller of the 
two areas resulting from the percentage of building area limitation and the 
area limitation. 

b. Automatic sprinkler system protection in aerosol product storage areas shall 
comply with NFPA 30B and be approved. Building areas not containing 
aerosol product storage shall be equipped throughout with an approved auto
matic sprinkler system in accordance with Section 903.3.1.1. 

c. Automatic sprinkler system protection in aerosol product storage areas shall 
comply with NFPA 30B and be approved. Sprinkler system protection shall . 
extend a minimum 20 feet beyond the aerosol storage area. 

d. Chain-link fence enclosures shall comply with Section 2804.3.2.1. 
e. A separation area shall be defined as an area extending outward from the 

periphery of the segregated aerosol product storage area as follows. 
1. The limits of the aerosol product storage shall be clearly marked on the 

floor. 
2. The separation distance shall be a minimum of 25 feet and maintained 

clear of all materials with a commodity classification greater than 
Class III in accordance with Section 903.3.1.1. 

f. Separation areas shall only be permitted where approved. 

TABLE 2804.3.2.2 
SEGREGATED STORAGE AISLE WIDTHS AND DISTANCE TO 

AISLES IN GENERAL PURPOSE WAREHOUSES 

MAXIMUM DISTANCE 
STORAGE MINIMUM FROM STORAGE TO 

CONDITION AISLE WIDTH (feet) AISLE (feet) 

Solid pile or 
4 feet between piles 25 palletized a 

Racks with ESFR 4 feet between racks and 

sprinklers a adjacent Level 2 and 3 25 
aerosol product storage 

Racks without 
8 feet between racks and 

ESFR sprinklersa adjacent Level 2 and 3 25 
aerosol product storage 

For SI: 1 foot = 304.8 mm. 
a. Sprinklers shall comply with NFPA 30B. 

2804.4.1 Automatic sprinkler system. Aerosol ware
houses shall be protected by an approved wet-pipe auto-
matic sprinkler system in accordance with NFPA 30B. A 
Sprinkler protection shall be designed based on the highest • 
classification level of aerosol product present. 

2006 INTERNATIONAL FIRE CODE® 



• 

• 

• 

2804.4.2 Pile and palletized storage aisles. Solid pile and 
palletized storage shall be arranged so the maximum travel 
distance to an aisle is 25 feet (7620 mm). Aisles shall have a 
minimum width of 4 feet (1219 mm). 

2804.4.3 Rack storage aisles. Rack storage shall be 
arranged with a minimum aisle width of 8 feet (2438 mm) 
between rows of racks and 8 feet (2438 mm) between racks 
and adjacent solid pile or palletized storage. Where early 
suppression fast-response (ESFR) sprinklers provide auto
matic sprinkler protection, the minimum aisle width shall be 
4 feet (1219 mm). 

2804.4.4 Combustible commodities. Combustible com
modities other than flammable and combustible liquids 
shall be permitted to be stored in an aerosol warehouse. 

Exception: Flammable and combustible liquids in 
I-quart (946 mL) metal containers and smaller shall be 
permitted to be stored in an aerosol warehouse. 

2804.5 Storage in inside flammable liquid storage rooms. 
Inside flammable liquid storage rooms shall comply with Sec
tion 3404.3.7. The maximum quantities of aerosol products 
shall comply with Section 2804.5.1or2804.5.2. 

2804.5.1 Storage rooms of 500 square feet or less. The 
storage of aerosol products in flammable liquid storage 
rooms less than or equal to 500 square feet ( 46 m2) in area 
shall not excee.d the following quantities: 

1. A net weight of 1,000 pounds ( 454 kg) of Level 2 
aerosol products. 

2. A net weight of 500 pounds (227 kg) of Level 3 aero
sol products. 

3. A combined net weight of 1,000 pounds (454 kg) of 
Level 2 and 3 aerosol products. 

2804.5.2 Storage rooms greater than 500 square feet. 
The storage of aerosol products in flammable liquid storage 
rooms greater than 500 square feet ( 46 m2) in area shall not 
exceed the following quantities: 

1. A net weight of 2,500 pounds (1135 kg) of Level 2 
aerosol products. 

2. A net weight of 1,000 pounds ( 454 kg) of Level 3 
aerosol products. 

3. A combined net weight of 2,500 pounds ( 1135 kg) of 
Level 2 and 3 aerosol products. 

The maximum aggregate storage quantity of Level 2 and 
3 aerosol products permitted in separate inside storage 
rooms protected by an approved automatic sprinkler system 
in accordance with NFPA 30B shall be 5,000 pounds (2270 
kg). 

2804.6 Storage in liquid warehouses. The storage of Level 2 
and 3 aerosol products in liquid warehouses shall comply with 
NFPA 30B. The storage shall be located within segregated stor
age areas in accordance with Section 2804.3.2 and Sections 
2804.6.1through2804.6.3. 

2804.6.1 Containment. Spill control or drainage shall be 
provided to prevent the flow of liquid to within 8 feet (2438 
mm) of the segregated storage area. 
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2804.6.2 Sprinkler design. ·Sprinkler protection shall be 
designed based on the highest level of aerosol product pres
ent. 

2804.6.3 Opening protection into segregated storage 
areas. Fire doors or gates opening into the segregated stor
age area shall either be self-closing or provided with auto
matic-closing devices activated by sprinkler water flow or 
an approved fire detection system. 

2804.7 Storage in Group M occupancies. Storage of Level 2 
and 3 aerosol products in occupancies in Group M shall com
ply with Table 2804. 7. Retail display shall comply with Section 
2806. 

TABLE 2804.7 
MAXIMUM QUANTITIES OF LEVEL 2 AND 3 AEROSOL 

PRODUCTS IN RETAIL STORAGE AREAS 

MAXIMUM NET WEIGHT PER FLOOR (pounds) 

Segregated storage 

Nonsegregated Storage Separated from 
Floor storagea,b cabinetsb retail areac 

Basement Not Permitted Not Permitted Not Permitted 

Ground floor 2,500 5,000 Noted 

Upper floors 500 1,000 Noted 

For SI: 1 pound = 0.454 kg, 1 square foot = 0.0929 m2. 

a. The total aggregate quantity on display and in storage shall not exceed the 
maximum retail display quantity indicated in Section 2806.3 . 

b. Storage quantities indicated are the maximum permitted in any 
50,000-square-foot area. 

c. The storage area shall be separated from the retail area with a I-hour 
fire-resistance-rated assembly. 

d. See Table 2804.3.2. 

SECTION 2805 
OUTSIDE STORAGE 

2805.1 General. The outside storage of Level 2 and 3 aerosol 
products, including storage in temporary storage trailers, shall 
be separated from exposures in accordance with Table 2805 .1. 

TABLE 2805.1 
DISTANCE TO EXPOSURES FOR OUTSIDE STORAGE OF 

LEVEL 2 AND 3 AIEROSOL PRODUCTS 

MINIMUM DISTANCE FROM 
EXPOSURE AEROSOL STORAGE (feet) a 

Public alleys, public ways, public 
20 streets 

Buildings 50 

Exit discharge to a public way 50 

Lot lines 20 

Other outside storage 50 

For SI: 1 inch = 25.4 mm, 1 foot= 304.8 mm. 
a. The minimum separation distance indicated is not required where exterior 

walls having a 2-hourfire-resistance rating without penetrations separate the 
storage from the exposure. The walls shall extend not less than 30 inches 
above and to the sides of Level 2 and 3 aerosol products. 
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SECTION 2806 
RETAIL DISPLAY 

2806.1 General. This section shall apply to the retail display of 
500 pounds (227 kg) or more of Level 2 and 3 aerosol products. 

1
2806.2 Aerosol display and normal merchandising not 
exceeding 8 feet (2438 mm) high. Aerosol display and normal 
merchandising not exceeding 8 feet (2438 mm) in height shall 
be in accordance with Sections 2806.2.1 through 2806.2.4. 

I 
I 

I 

2806.2.1 Maximum quantities in retail display areas. 
Aerosol products in retail display areas shall not exceed 
quantities needed for display and normal merchandising 
and shall not exceed the quantities in Table 2806.2.1. 

TABLE 2806.2.1 
MAXIMUM QUANTITIES OF LEVEL 2 AND 

3 AEROSOL PRODUCTS IN RETAIL DISPLAY AREAS 

MAXIMUM NET WEIGHT PER FLOOR (pounds)b 

Protected in Protected in 
accordance with accordance with 

Floor Unprotecteda Section 2806.2a, c Section 2806.3c 

Basement Not allowed 500 500 

Ground 2,500 10,000 10,000 

Upper 500 2,000 Not allowed 

For SI: 1 pound-= 0.454 kg, 1 square foot= 0.0929 m2. 

a. The total quantity shall not exceed 1,000 pounds net weight in any one 
• 100-square-foot retail display area. 

I 

I 

I 

• I 

• 

b. Per 25,000-square-foot retail display area. 
c. Minimum Ordinary Hazard Group 2 wet-pipe automatic sprinkler system 

throughout the retail sales occupancy. 

2806.2.2 Display of containers. Level 2 and 3 aerosol con
tainers shall not be stacked more than 6 feet ( 1829 mm) high 
from the base of the aerosol array to the top of the aerosol 
array unless the containers are placed on fixed shelving or 
otherwise secured in an approved manner. When storage or 
retail display is on shelves, the height of such storage or 
retail display to the top of aerosol containers shall not 
exceed 8 feet (2438 mm). 

2806.2.3 Combustibilie cartons. Aerosol products located 
in retail display areas shall be removed from combustible 
cartons. 

Exceptions: 

1. Display areas that use a portion of combustible car
tons that consist of only the bottom panel and not 
more than 2 inches (51 mm) of the side panel are 
allowed. 

2. When the display area is protected in accordance with 
Tables 6.3.2.7(a) through 6.3.2.7(1) of NFPA 30B, 
storage of aerosol products in combustible cartons is 
allowed. 

2806.2.4 Retail display automatic sprinkler system. 
When an automatic sprinkler system is required for the pro
tected retail display of aerosol products, the wet-pipe auto
matic sprinkler system shall be in accordance with Section 
903.3.1.1. The minimum system design shall be for an Ordi
nary Hazard Group 2 occupancy. The system shall be pro
vided throughout the retail display area. 
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2806.3 Aerosol display and normal merchandising exceed
ing 8 feet (2438 mm) high. Aerosol display and merchandis
ing exceeding 8 feet in height shall be in accordance with 
Sections 2806.3.1through2806.3.3. 

2806.3.1 Maximum quantities in retail display areas. 
Aerosol products in retail display areas shall not exceed 
quantities needed for display and normal merchandising 
and shall not exceed the quantities in Table 2806.2.1, with 
fire protection in accordance with Section 2806.3.2. 

2806.3.2 Automatic sprinkler protection. Aerosol display 
and merchandising areas shall be protected by an automatic 
sprinkler system based on the requirements set forth in 
Tables 6.3.2.7(a) through 6.3.2.7(1) of NFPA 30B and the 
following: 

1. Protection shall be based on the highest level of aero
sol product in the array and the packaging method of 
the storage located more than 6 feet (1829 mm) above 
the finished floor. 

2. When using the cartoned aerosol tables ofNFPA 30B, 
uncartoned or display-cut Level 2 and 3 aerosols shall 
be permitted not more than 6 feet (1829 mm) above 
the finished floor. 

3. The design area for Level 2 and 3 aerosols shall 
extend not less than 20 feet ( 6096 mm) beyond the 
Level 2 and 3 aerosol display and merchandising 
areas. 

4. Where ordinary and high-temperature ceiling sprin
kler systems are adjacent to each other, 
noncombustible draft curtains shall be installed at the 
interface. 

2806.3.3 Separation of Level 2 and 3 aerosol areas. Sepa
ration of Level 2 and 3 aerosol areas shall comply with the 
following: 

1. Level 2 and 3 aerosol display and merchandising 
areas shall be separated from each other by not less 
than 25 feet (7620 mm). Also see Table 2806.2.1. 

2. Level 2 and 3 aerosol display and merchandising 
areas shall be separated from flammable and combus
tible liquids storage and display areas by one or a 
combination of the following: 

2.1. Segregating areas from each other by horizon
tal distance of not less than 25 feet (7620 mm). 

2.2. Isolating areas from each other by a 
noncombustible partition extending not less 
than 18 inches ( 457 mm) above the merchan
dise. 

2.3. In accordance with Section 2806.5 . 

3. When Item 2.2 above is used to separate Level 2 or 3 
aerosols from flammable or combustible liquids, and 
the aerosol products are located within 25 feet (7620 
mm) of flammable or combustible liquids, the area 
below the noncombustible partition shall be liquid 
tight at the floor to prevent spilled liquids from flow
ing beneath the aerosol products . 
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2806.4 Maximum quantities in storage areas. Aerosol prod
ucts in storage areas adjacent to retail display areas shall not 
exceed the quantities in Table 2806.4. 

2806.5 Special protection design for Level 2 and 3 aerosols 
adjacent to flammable and combustible liquids in dou
ble-row racks. The display and merchandising of Level 2 and 
3 aerosols adjacent to flammable and combustible liquids in 
double-row racks shall be in accordance with Sections 
2806.5.1 through 2806.5.8 or Section 2806.3.3. 

2806.5.1 Fire protection. Fire protection for the display 
and merchandising of Level 2 and 3 aerosols in double-row 
racks shall be in accordance with Table 7.4.1 and Figure 
7.4.1 of NFPA 30B. 

2806.5.2 Cartoned products. Level 2 and 3 aerosols dis
played or merchandised more than 8 feet (2438 mm) above 
the finished floor shall be in cartons. 

2806.5.3 Shelving. Shelving in racks shall be limited to 
wire mesh shelving having uniform openings not more than 
6 inches (152 mm) apart, with the openings comprising at 
least 50 percent of the overall shelf area. 

2806.5.4 Aisles. Racks shall be arranged so that aisles not 
less than 71/ 2 feet (2286 mm) wide are maintained between 
rows of racks and adjacent solid-piled or palletized mer
chandise. 

2806.5.5 Flue spaces. Flue spaces in racks shall comply 
with the following: 

1. Transverse flue spaces-Nominal 3-inch (76 mm) 
transverse flue spaces shall be maintained between 
merchandise and rack uprights. 

AEROSOLS 

2. Longitudinal flue spaces-Nominal 6-inch (152 mm) 
longitudinal flue spaces shall be maintained. 

2806.5.6 Horizontal barriers. Horizontal barriers con
structed of minimum 3/ 8-inch-thick (10 mm) plywood or 
minimum 0.034-inch (0.086 mm) (No. 22 gage) sheet metal 
shall be provided and located in accordance with Table 7.4.1 
and Figure 7.4.1 of NFPA 30B when in-rack sprinklers are 
installed. 

2806.5. 7 Class I, II, III, IV and plastic commodities. 
Class I, II, III, IV and plastic commodities located adjacent 
to Level 2 and 3 aerosols shall be protected in accordance 
with NFPA 13. 

2806.5.8 Flammable and combustible liquids. Class I, II, 
III A and III B Liquids shall be allowed to be located adja
cent to Level 2 and 3 aerosol products when the following 
conditions are met: 

1. Class I, II, IIIA and IIIB liquid containers: Containers 
for Class I, II, IIIA and IIIB liquids shall be limited to 
1.06-gallon (4 L) metal-relieving and nonrelieving 
style containers and 5.3-gallon (20 L) metal-relieving 
style containers. 

2. Fire protection for Class I, II, IIIA and IIIB Liquids: 
Fire sprinkler protection for Class I, II, IIIA and IIIB 
liquids shall be in accordance with Chapter 34. 

SECTION 2807 
MANUFACTURING FACILITIES 

2807.1 Generat Manufacturing facilities shall be in accor
dance with NFPA 30B. 

TABLE 2806.4 
MAXIMUM STORAGE QUANTITIES FOR STORAGE AREAS ADJACENT TO RETAIL 

DISPLAY OF LEVEL 2 AND 3 AEROSOLS 

MAXIMUM NET WEIGHT PER FLOOR (POUNDS) 

Separated 

Floor Unseparateda,b Storage Cabinetsb 1-hour Occupancy Separation 

Basement Not Allowed Not Allowed Not Allowed 

Ground 2,500 5,000 
In accordance with Sections 
6.3.4.3 and 6.3.4.4 of NFPA 30B 

Upper 500 1,000 
In accordance with Sections 
6.3.4.3 and 6.3.4.4 ofNFPA 30B 

For SI: l pound= 0.454 kg, 1 square foot= 0.0929 m2
. 

a. The aggregate quantity in storage and retail display shall not exceed the quantity limits for retail display. 
b. In any 50,000-square-foot area. 
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CHAPTER 29 

COMBUSTIBLE FIBERS 

SECTION 2901 
GENERAL 

2901.1 Scope. The equipment, processes and operations 
involving combustible fibers shall comply with this chapter. 

2901.2 Applicability. Storage of combustible fibers in any 
quantity shall comply with this section. 

2901.3 Permits. Permits shall be required as set forth in Sec
tion 105.6. 

SECTION 2902 
DEFINITIONS 

2902.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

BALED COTTON. A natural seed fiber wrapped in and 
secured with industry-accepted materials, usually consisting of 
burlap, woven polypropylene, polyethylene or cotton or sheet 
polyethylene, and secured with steel, synthetic or wire bands, 
or wire; also includes linters (lint removed from the cotton
seed) and motes (residual materials from the ginning process). 

BALED COTTON, DENSELY PACKED. Cotton, made into 
banded bales, with a packing density of at least 22 pounds per 
cubic foot (360 kg/m3), and dimensions complying with the 
following: a length of 55 inches (1397 mm), a width of 21 
inches (533.4 mm) and a height of27.6 to 35.4 inches. (701 to 
899 mm). 

COMBUSTIBLE FIBERS. Readily ignitable and free-bum-
1 ing materials in a fibrous or shredded form, such as cocoa fiber, 

cloth, cotton, excelsior, hay, hemp, henequen, istle,jute, kapok, 
oakum, rags, sisal, Spanish moss, straw, tow, wastepaper, cer
tain synthetic fibers or other like materials. This definition does 
not include densely packed baled cotton. 

SEED COTTON. Perishable raw agricultural commodity 
consisting of cotton fiber (lint) attached to the seed of the cot
ton plant, which requires ginning to become a commercial 
product. 

SECTION 2903 
GENERAL PRECAUTIONS 

2903.1 Use of combustible receptacles. Ashes, waste, rubbish 
or sweepings shall not be placed in wood or other combustible 
receptacles and shall be removed daily from the structure. 

2903.2 Vegetation. Grass or weeds shall not be allowed to 
accumulate at any point on the premises. 

2903.3 Clearances. A minimum clearance of 3 feet (914 mm) 
shall be maintained between automatic sprinklers and the top 
of piles. 
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2903.4 Agricultural products. Hay, straw, seed cotton or sim
ilar agricultural products shall not be stored adjacent to struc- I 
tures or combustible materials unless a clear horizontal 
distance equal to the height of a pile is maintained between 
such storage and structures or combustible materials. Storage 
shall be limited to stacks of 100 tons (91 metric tons) each. 
Stacks shall be separated by a minimum of 20 feet (6096 mm) 
of clear space. Quantities of hay, straw, seed cotton and other I 
agricultural products shall not be limited where stored in or 
near farm structures located outside closely built areas. A per
mit shall not be required for agricultural storage. 

2903.5 Dust collection. Where located within a building, 
equipment or machinery which generates or emits combustible 
fibers shall be provided with an approved dust-collecting and 
exhaust system. Such systems shall comply with Chapter 13 
and Section 511 of the International Mechanical Code. 

2903.6 Portable fire extinguishers. Portable fire 
extinguishers shall be provided in accordance with Section 906 
as required for extra-hazard occupancy protection as indicated 
in Table 906.3(1). 

SECTION 2904 
LOOSE FIBER STORAGE 

2904.1 General. Loose combustible fibers, not in suitable 
bales or packages and whether housed or in the open, shall not 
be stored within 100 feet (30 480 mm) of any structure, except 
as indicated in this chapter. 

2904.2 Storage of 100 cubic feet or less. Loose combustible 
fibers in quantities of not more than 100 cubic feet (3 m3) 

located in a structure shall be stored in a metal or metal-lined 
bin equipped with a self-closing cover. 

2904.3 Storage of more than 100 cubic feet to 500 cubic feet. 
Loose combustible fibers in quantities exceeding 100 cubic 
feet (3 m3) but not exceeding 500 cubic feet (14 m3) shall be 
stored in rooms enclosed with 1-hour fire-resistance-rated fire 
barriers, with openings protected by an approved opening pro
tective assembly having a fire protection rating of3/4 hour, con
structed in accordance with the International Building Code. 

2904.4 Storage of more than 500 cubic feet to 1,000 cubic 
feet. Loose combustible fibers in quantities exceeding 500 
cubic feet (14 m3) but not exceeding 1,000 cubic feet (28 m3) 

shall be stored in rooms enclosed with 2-hour fire-resis
tance-rated fire barriers, with openings protected by an 
approved opening protective assembly having a fire protection 
rating of 11

/ 2 hours, and constructed in accordance with the 
International Building Code. 

2904.5 Storage of more than 1,000 cubic feet. Loose com
bustible fibers in quantities exceeding 1,000 cubic feet (28 m3) 

shall be stored in rooms enclosed with 2-hour fire-resis
tance-rated fire barriers, with openings protected by an 
approved opening protective assembly having a fire protection 
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rating of l1/2 hours, and constructed in accordance with the 
International Building Code. The storage room shall be pro
tected by an automatic sprinkler system installed in accordance 
with Section 903.3.1.1. 

2904.6 Detached storage structure. A maximum of 2,500 
cubic feet (70 m3) of loose combustible fibers shall be stored in 
a detached structure suitably located, with openings protected 
against entrance of sparks. The structure shall not be occupied 
for any other purpose. 

SECTION 2905 
BALED STORAGE 

2905.1 Bale size and separation. Baled combustible fibers 
shall be limited to single blocks or piles not more than 25,000 
cubic feet (700 m3) in volume, not including aisles or clear
ances. Blocks or piles of baled fiber shall be separated from 
adjacent storage by aisles not less than 5 feet (1524 mm) wide, 
or by flash-fire barriers constructed of continuous sheets of 
noncombustible material extending from the floor to a mini
mum height of 1 foot (305 mm) above the highest point of the 
piles and projecting not less than 1 foot (305 mm) beyond the 
sides of the piles. 

2905.2 Special baling conditions. Sisal and other fibers in 
bales bound with combustible tie ropes, jute and other fibers 
that swell when wet, shall be stored to allow for expansion in 
any direction without affecting building walls, ceilings or col
umns. A minimum clearance of 3 feet (914 mm) shall be 
required between walls and sides of piles, except that where the 
storage compartment is not more than 30 feet (9144 mm) wide, 
the minimum clearance at side walls shall be 1 foot (305 mm), 
provided that a center aisle not less than 5 feet ( 1524 mm) wide 
is maintained. 
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CHAPTER 30 

COMPRESSED GASES 

SECTION 3001 
GENERAL 

3001.1 Scope. Storage, use and handling of compressed gases 
in compressed gas containers, cylinders, tanks and systems 
shall comply with this chapter, including those gases regulated 
elsewhere in this code. Partially full compressed gas contain
ers, cylinders or tanks containing residual gases shall be con
sidered as full for the purposes of the controls required. 

Exceptions: 

1. Gases used as refrigerants in refrigeration systems 
(see Section 606). 

2. Compressed natural gas (CNG) for use as a vehicular 
fuel shall comply with Chapter 22, NFPA 52 and the 
International Fuel Gas Code. 

Cutting and welding gases shall also comply with Chapter 
26. 

Cryogenic fluids shall also comply with Chapter 32. Lique
fied natural gas for use as a vehicular fuel shall also comply 
with NFPA 57 and NFPA 59A. 

Compressed gases classified as hazardous materials shall 
also comply with Chapter 27 for general requirements and 
chapters addressing specific hazards, including Chapters 35 
(Flammable Gases), 37 (Highly Toxic and Toxic Materials), 40 
(Oxidizers) and 41 (Pyrophoric). 

LP-gas shall also comply with Chapter 38 and the Interna
tional Fuel Gas Code. 

3001.2 Permits. Permits shall be required as set forth in Sec
tion 105.6. 

SECTION 3002 
DEFINITIONS 

3002.1 Definitions. The following words and terms shall, for 
the purposes of this chapter and as used elsewhere in this code, 
have the meanings shown herein. 

COMPRESSED GAS. A material, or mixture of materials 
which: 

1. Is a gas at 68°F (20°C) or less at 14.7 psia (101 kPa) of 
pressure; and 

2. Has a boiling point of 68°F (20°C) or less at 14.7 psia 
(101 kPa) which is either liquefied, nonliquefied or in 
solution, except those gases which have no other health
or physical-hazard properties are not considered to be 
compressed until the pressure in the packaging exceeds 
41 psia (28 kPa) at 68°F (20°C) . 

The states of a compressed gas are categorized as follows: 

1. Nonliquefied compressed gases are gases, other than 
those in solution, which are in a packaging under the 
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charged pressure and are entirely gaseous at a tempera
ture of 68°F (20°C). 

2. Liquefied compressed gases are gases that, in a packag
ing under the charged pressure, are partially liquid at a 
temperature of 68°F (20°C). 

3. Compressed gases in solution are nonliquefied gases that 
are dissolved in a solvent. 

4. Compressed gas mixtures consist of a mixture of two or 
more compressed gases contained in a packaging, the 
hazard properties of which are represented by the proper
ties of the mixture as a whole. 

COMPRESSED GAS CONTAINER. A pressure vessel 
designed to hold compressed gases at pressures greater than 
one atmosphere at 68°F (20°C) and includes cylinders, con
tainers and tanks. 

COMPRESSED GAS SYSTEM. An assembly of equipment 
designed to contain, distribute or transport compressed gases. 
It can consist of a compressed gas container or containers, reac
tors and appurtenances, including pumps, compressors and 
connecting piping and tubing. 

NESTING. A method of securing flat-bottomed compressed 
gas cylinders upright in a tight mass using a contiguous 
three-point contact system whereby all cylinders within a 
group have a minimum of three points of contact with other cy 1-
inders, walls or bracing. 

SECTION 3003 
GENERAL RIEQUIREMENTS 

3003.1 Containers, cylinders and tanks. Compressed gas 
containers, cylinders and tanks shall comply with this section. 
Compressed gas containers, cylinders or tanks that are not 
designed for refillable use shall not be refilled after use of the 
original contents. 

3003.2 Design and construction. Compressed gas containers, 
cylinders and tanks shall be designed, fabricated, tested, 
marked with the specifications of manufacture and maintained 
in accordance with regulations of DOTn 49 CPR, Parts 
100-178 or the ASME Boiler and Pressure Vessel Code, Sec
tion VIII. 

3003.3 Pressure relief devices. Pressure relief devices shall be 
in accordance with Sections 3003.3.1 through 3003.3.5. 

3003.3.1 Where required. Pressure relief devices shall be 
provided to protect containers, cylinders and tanks contain
ing compressed gases from rupture in the event of 
overpressure. 

Exception: Cylinders, containers and tanks when 
exempt from the requirements for pressure relief devices 
specified by the standards of design listed in Section 
3003.3.2. 
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3003.3.2 Design. Pressure relief devices to protect contain
ers shall be designed and provided in accordance with CGA 
S-1.1, CGA S-1.2, CGA S-1.3 or the ASME Boiler and 
Pressure Vessel Code, Section VIII, as applicable. 

3003.3.3 Sizing. Pressure relief devices shall be sized in 
accordance with the specifications to which the container 
was fabricated and to material specific requirements as 
applicable. 

3003.3.4 Arrangement. Pressure relief devices shall be 
arranged to discharge upward and unobstructed to the open 
air in such a manner as to prevent any impingement of 
escaping gas upon the container, adjacent structures or per
sonnel. 

Exception: DOTn specification containers having an 
internal volume of 30 cubic feet (0.855 m3) or less. 

3003.3.5 Freeze protection. Pressure relief devices or vent 
piping shall be designed or located so that moisture cannot 
collect and freeze in a manner that would interfere with the 
operation of the device. 

3003.4 Marking. Stationary and portable compressed gas con
tainers, cylinders, tanks and systems shall be marked in accor
dance with Sections 3003.4.1 through 3003.4.3. 

3003.4.1 Stationary compressed gas containers, cylin
ders and tanks. Stationary compressed gas containers, cyl
inders and tanks shall be marked with the name of the gas 
and in accordance with Sections 2703.5 and 2703.6. Mark
ings shall be visible from any direction of approach. 

3003.4.2 Portable containers, cylinders and tanks. Porta
ble compressed gas containers, cylinders and tanks shall be 
marked in accordance with CGA C-7. 

3003.4.3 Piping systems. Piping systems shall be marked 
in accordance with ASME A 13 .1. Markings used for piping 
systems shall consist of the content's name and include a 
direction-of-flow arrow. Markings shall be provided at each 
valve; at wall, floor or ceiling penetrations; at each change 
of direction; and at a minimum of every 20 feet (6096 mm) 
or fraction thereof throughout the piping run. 

Exceptions: 

1. Piping that is designed or intended to carry more 
than one gas at various times shall have appropri
ate signs or markings posted at the manifold, along 
the piping and at each point of use to provide clear 
identification and warning. 

2. Piping within gas manufacturing plants, gas pro
cessing plants, refineries and similar occupancies 
shall be marked in an approved manner. 

3003.5 Security. Compressed gas containers, cylinders, tanks 
and systems shall be secured against accidental dislodgement 
and against access by unauthorized personnel in accordance 
with Sections 3003.5.1 through 3003.5.3. 

3003.5.1 Security of areas. Areas used for the storage, use 
and handling of compressed gas containers, cylinders, tanks 
and systems shall be secured against unauthorized entry and 
safeguarded in an approved manner. 
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3003.5.2 Physical protection. Compressed gas containers, 
cylinders, tanks and systems which could be exposed to 
physical damage shall be protected. Guard posts or other 
approved means shall be provided to protect compressed 
gas containers, cylinders, tanks and systems indoors and 
outdoors from vehicular damage and shall comply with Sec
tion 312. 

3003.5.3 Securing compressed gas containers, cylinders 
and tanks. Compressed gas containers, cylinders and tanks 
shall be secured to prevent falling caused by contact, vibra
tion or seismic activity. Securing of compressed gas con
tainers, cylinders and tanks shall be by one of the following 
methods: 

1. Securing containers, cylinders and tanks to a fixed 
object with one or more restraints. 

2. Securing containers, cylinders and tanks on a cart or 
other mobile device designed for the movement of 
compressed gas containers, cylinders or tanks. 

3. Nesting of compressed gas containers, cylinders and 
tanks at container filling or servicing facilities or in 
seller's warehouses not accessible to the public. Nest
ing shall be allowed provided the nested containers, 
cylinders or tanks, if dislodged, do not obstruct the 
required means of egress. 

4. Securing of compressed gas containers, cylinders and 
tanks to or within a rack, framework, cabinet or simi
lar assembly designed for such use. 

Exception: Compressed gas containers, cylinders 
and tanks in the process of examination, filling, 
transport or servicing. 

3003.6 Valve protection. Compressed gas container, cylinder 
and tank valves shall be protected from physical damage by 
means of protective caps, collars or similar devices in accor
dance with Sections 3003.6.1 and 3003.6.2. 

3003.6.1 Compressed gas container, cylinder or tank 
protective caps or collars. Compressed gas containers, 
cylinders and tanks designed for protective caps, collars or 
other protective devices shall have the caps or devices in 
place except when the containers, cylinders or tanks are in 
use or are being serviced or filled. 

3003.6.2 Caps and plugs. Compressed gas containers, cyl
inders and tanks designed for valve protection caps or other 
protective devices shall have the caps or devices attached. 
When outlet caps or plugs are installed, they shall be in 
place. 

Exception: Compressed gas containers, cylinders or 
tanks in use, being serviced or being filled. 

3003. 7 Separation from hazardous conditions. Compressed 
gas containers, cylinders and tanks and systems in storage or 
use shall be separated from materials and conditions which 
pose exposure hazards to or from each other. Compressed gas 
containers, cylinders, tanks and systems in storage or use shall 
be separated in accordance with Sections 3003.7.1 through 
3003.7.10. 
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3003.7.1 Incompatible materials. Compressed gas con
tainers, cylinders and tanks shall be separated from each 
other based on the hazard class of their contents. Com
pressed gas containers, cylinders and tanks shall be sepa
rated from incompatible materials in accordance with 
Section 2703.9.8. 

3003. 7 .2 Combustible waste, vegetation and similar 
materials. Combustible waste, vegetation and similar mate
rials shall be kept a minimum of 10 feet (3048 mm) from 
compressed gas containers, cylinders, tanks and systems. A 
noncombustible partition, without openings or penetrations 
and extending not less than 18 inches ( 457 mm) above and 
to the sides of the storage area is allowed in lieu of such dis
tance. The wall shall either be an independent structure, or 
the exterior wall of the building adjacent to the storage area. 

3003. 7 .3 Ledges, platforms and elevators. Compressed 
gas containers, cylinders and tanks shall not be placed near 
elevators, unprotected platform ledges or other areas where 
falling would result in compressed gas containers, cylinders 
or tanks being allowed to drop distances exceeding one-half 
the height of the container, cylinder or tank. 

3003.7.4 Temperature extremes. Compressed gas con
tainers, cylinders and tanks, whether full or partially full, 
shall not be exposed to artificially created high temperatures 
exceeding 125°F (52°C) or subambient (low) temperatures 
unless designed for use under the exposed conditions. 

3003.7.5 Falling objects. Compressed gas containers, cyl
inders, tanks and systems shall not be placed in areas where 
they are capable of being damaged by falling objects. 

3003.7.6 Heating. Compressed gas containers, cylinders 
and tanks, whether full or partially full, shall not be heated 
by devices which could raise the surface temperature of the 
container, cylinder or tank to above 125°F (52°C). Heating 
devices shall comply with the International Mechanical 
Code and the ICC Electrical Code Approved heating meth
ods involving temperatures of less than 125°F (52°C) are 
allowed to be used by trained personnel. Devices designed 
to maintain individual compressed gas containers, cylinders 
or tanks at constant temperature shall be approved and shall 
be designed to be fail safe. 

3003.7.7 Sources of ignition. Open flames and high-tem
perature devices shall not be used in a manner which creates 
a hazardous condition. 

3003. 7.8 Exposure to chemicals. Compressed gas contain
ers, cylinders, tanks and systems shall not be exposed to cor
rosive chemicals or fumes which could damage containers, 
cylinders, tanks, valves or valve-protective caps. 

3003. 7 .9 Exhausted enclosures. When exhausted enclo
sures are provided as a means to segregate compressed gas 
containers, cylinders and tanks from exposure hazards, such 
enclosures shall comply with the requirements of Section 
2703.8.5. 

3003.7 .10 Gas cabinets. When gas cabinets are provided as 
a means to separate compressed gas containers, cylinders 
and tanks from exposure hazards, such gas cabinets shall 
comply with the requirements of Section 2703.8.6. 
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3003.8 Wiring and equipment. Electrical wiring and equip
ment shall comply with the ICC Electrical Code. Compressed 
gas containers, cylinders, tanks and systems shall not be 
located where they could become part of an electrical circuit. 
Compressed gas containers, cylinders, tanks and systems shall 
not be used for electrical grounding. 

3003.9 Service and repair. Service, repair, modification or 
removal of valves, pressure-relief devices or other compressed 
gas container, cylinder or tank appurtenances shall be per
formed by trained personnel. 

3003.10 Unauthorized use. Compressed gas containers, cyl
inders, tanks and systems shall not be used for any purpose 
other than to serve as a vessel for containing the product which 
it is designed to contain. 

3003.11 Exposure to fire. Compressed gas containers, cylin
ders and tanks which have been exposed to fire shall be 
removed from service. Containers, cylinders and tanks so 
removed shall be handled by approved qualified persons. 

3003.12 Leaks, damage or corirosion. Leaking, damaged or 
corroded compressed gas containers, cylinders and tanks shall 
be removed from service. Leaking, damaged or corroded com
pressed gas systems shall be replaced or repaired in accordance 
with the following: 

1. Compressed gas containers, cylinders and tanks which 
have been removed from service shall be handled in an 
approved manner. 

2. Compressed gas systems which are determined to be 
leaking, damaged or corroded shall be repaired to a ser
viceable condition or removed from service. 

3003.13 Surface of unprotected storage or use areas. Unless 
otherwise specified in Section 3003.14, compressed gas con
tainers, cylinders and tanks are allowed to be stored or used 
without being placed under overhead cover. To prevent bottom 
corrosion, containers, cylinders and tanks shall be protected 
from direct contact with soil or unimproved surfaces. The sur
face of the area on which the containers are placed shall be 
graded to prevent accumulation of water. 

3003.14 Overhead cover. Compressed gas containers, cylin
ders and tanks are allowed to be stored or used in the sun except 
in locations where extreme temperatures prevail. When 
extreme temperatures prevail, overhead covers shall be pro
vided. 

3003.15 Lighting. Approved lighting by natural or artificial 
means shall be provided. · 

3003.16 Vaults. Generation, compression, storage and dis
pensing equipment for compressed gases shall be allowed to be 
located in either above- or below-grade vaults complying with 
Sections 3003.16.1 through 3003.16.14. 

3003.16.1 Listing required. Vaults shall be listed by a 
nationally recognized testing laboratory. 

Exception: Where approved by the fire code official, 
below-grade vaults are allowed to be constructed on site, 
provided that the design is in accordance with the Inter
national Building Code and that special inspections are 
conducted to verify structural strength and compliance 
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of the installation with the approved design in accor
dance with Section 1707 of the International Building 
Code. Installation plans for below-grade vaults that are 
constructed on site shall be prepared by, and the design 
shall bear the stamp of, a professional engineer. Consid
eration shall be given to soil and hydrostatic loading on 
the floors, walls and lid; anticipated seismic forces; 
uplifting by ground water or flooding; and to loads 
imposed from above, such as traffic and equipment load
ing on the vault lid. 

3003.16.2 Design and construction. The vault shall com
pletely enclose generation, compression, storage or dis
pensing equipment located in the vault. There shall be no 
openings in the vault enclosure except those necessary for 
vault ventilation and access, inspection, filling, emptying or 
venting of equipment in the vault. The walls and floor of the 
vault shall be constructed of reinforced concrete at least 6 
inches (152 mm) thick. The top of an above-grade vault 
shall be constructed of noncombustible material and shall 
be designed to be weaker than the walls of the vault to ensure 
that the thrust of any explosion occurring inside the vault is 
directed upward. 

The top of an at- or below-grade vault shall be designed to 
relieve safely or contain the force of an explosion occurring 
inside the vault. The top and floor of the vault and the tank 
foundation shall be designed to withstand the anticipated 
loading, including loading from vehicular traffic, where 
applicable. The walls and floor of a vault installed below 
grade shall be designed to withstand anticipated soil and 
hydrostatic loading. Vaults shall be designed to be wind and 
earthquake resistant, in accordance with the International 
Building Code. 

3003.16.3 Secondary containment. Vaults shall be sub
stantially liquid tight and there shall be no backfill within 
the vault. The vault floor shall drain to a sump. For 
premanufactured vaults, liquid tightness shall be certified as 
part of the listing provided by a nationally recognized test
ing laboratory. For field-erected vaults, liquid tightness 
shall be certified in an approved manner. 

3003.16.4 Internal clearance. There shall be sufficient 
clearance within the vault to allow for visual inspection and 
maintenance of equipment in the vault. 

3003.16.5 Anchoring. Vaults and equipment contained 
therein shall be suitably anchored to withstand uplifting by 
groundwater or flooding. The design shall verify that uplift
ing is prevented even when equipment within the vault is 
empty. 

3003.16.6 Vehicle impact protection. Vaults shall be resis
tant to damage from the impact of a motor vehicle, or vehi
cle impact protection shall be provided in accordance with 
Section 312. 

3003.16.7 Arrangement. Equipment in vaults shall be 
listed or approved for above-ground use. Where multiple 
vaults are provided, adjacent vaults shall be allowed to share 
a common wall. The common wall shall be liquid and vapor 
tight and shall be designed to withstand the load imposed 
when the vault on either side of the wall is filled with water. 
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3003.16.8 Connections. Connections shall be provided to 
permit the venting of each vault to dilute, disperse and 
remove vapors prior to personnel entering the vault. 

3003.16.9 Ventilation. Vaults shall be provided with an 
exhaust ventilation system installed in accordance with Sec
tion 2704.3. The ventilation system shall operate continu
ously or be designed to operate upon activation of the vapor 
or liquid detection system. The system shall provide ventila
tion at a rate of not less than 1 cubic foot per minute ( cfm) 
per square foot of floor area [0.00508 m3/(s · m2)], but not 
less than 150 cfm [0.071 m3/(s · m2)]. The exhaust system 
shall be designed to provide air movement across all parts of 
the vault floor for gases having a density greater than air and 
across all parts of the vault ceiling for gases having a density 
less than air. Supply ducts shall extend to within 3 inches (76 
mm), but not more than 12 inches (305 mm), of the floor. 
Exhaust ducts shall extend to within 3 inches (76 mm), but 
not more than 12 inches (305 mm) of the floor or ceiling, for 
heavier-than-air or lighter-than-air gases, respectively. The 
exhaust system shall be installed in accordance with the 
International Mechanical Code. 

3003.16.10 Monitoring and detection. Vaults shall be pro
vided with approved vapor and liquid detection systems and 
equipped with on-site audible and visual warning devices 
with battery backup. Vapor detection systems shall sound an 
alarm when the system detects vapors that reach or exceed 
25 percent of the lower explosive limit (LEL) or one-half the 
immediately dangerous to life and health (IDLH) concen
tration for the gas in the vault. Vapor detectors shall be 
located no higher than 12 inches (305 mm) above the lowest 
point in the vault for heavier-than-air gases and no lower 
than 12 inches (305 mm) below the highest point in the vault 
for lighter-than-air gases. Liquid detection systems shall 
sound an alarm upon detection of any liquid, including 
water. Liquid detectors shall be located in accordance with 
the manufacturers' instructions. Activation of either vapor 
or liquid detection systems shall cause a signal to be 
sounded at an approved, constantly attended location within 
the facility served by the tanks or at an approved location. 
Activation of vapor detection systems shall also shut off 
gas-handling equipment in the vault and dispensers. 

3003.16.11 Liquid removal. Means shall be provided to 
recover liquid from the vault. Where a pump is used to meet 
this requirement, it shall not be permanently installed in the 
vault. Electric-powered portable pumps shall be suitable for 
use in Class I, Division 1 locations, as defined in the ICC 
Electrical Code. 

3003.16.12 Relief vents. Vent pipes for equipment in the 
vault shall terminate at least 12 feet (3658 mm) above 
ground level. 

3003.16.13 Accessway. Vaults shall be provided with an 
approved personnel accessway with a minimum dimension 
of 30 inches (7 62 mm) and with a permanently affixed, non
ferrous ladder. Accessways shall be designed to be 
nonsparking. Travel distance from any point inside a vault 
to an accessway shall not exceed 20 feet (6096 mm). At each 
entry point, a warning sign indicating the need for proce
dures for safe entry into confined spaces shall be posted. 
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Entry points shall be secured against unauthorized entry and 
vandalism. 

3003.16.14 Classified area. The interior of a vault contain
ing a flammable gas shall be designated a Class I, Division 1 
location, as defined in the ICC Electrical Code. 

SECTION 3004 
STORAGE OF COMPRESSED GASES 

3004.1 Upright storage. Compressed gas containers, cylin
ders and tanks, except those designed for use in a horizontal 
position, and all compressed gas containers, cylinders and 
tanks containing nonliquefied gases, shall be stored in an 
upright position with the valve end up. An upright position 
shall include conditions where the container, cylinder or tank 
axis is inclined as much as 45 degrees (0.80 rad) from the verti
cal. 

Exceptions: 

1. Compressed gas containers with a water volume less 
than 1.3 gallons (5 L) are allowed to be stored in a hor
izontal position. 

2. Cylinders, containers and tanks containing nonflam
mable gases or cylinders, containers and tanks con
taining nonliquefied flammable gases, which have 
been secured to a pallet for transportation purposes. 

3004.2 Material-specific regulations. In addition to the 
requirements of this section, indoor and outdoor storage of 
compressed gases shall comply with the material-specific pro
visions of Chapters 31, 35 and 37 through 44. 

SECTION 3005 
USE AND HANDLING OF COMPRESSED GASES 

3005.1 Compressed gas systems. Compressed gas systems 
shall be suitable for the use intended and shall be designed by 
persons competent in such design. Compressed gas equipment, 
machinery and processes shall be listed or approved. 

3005.2 Controls. Compressed gas system controls shall be 
designed to prevent materials from entering or leaving process 
or reaction systems at other than the intended time, rate or path. 
Automatic controls shall be designed to be fail safe. 

3005.3 Piping systems. Piping, including tubing, valves, fit
tings and pressure regulators, shall comply with this section 
and Chapter 27. Piping, tubing, pressure regulators, valves and 
other apparatus shall be kept gas tight to prevent leakage. 

3005.4 Valves. Valves utilized on compressed gas systems 
shall be suitable for the use intended and shall be accessible. 
Valve handles or operators for required shutoff valves shall not 
be removed or otherwise altered to prevent access. 

3005.5 Venting. Venting of gases shall be directed to an 
approved location. Venting shall comply with the International 
Mechanical Code . 

3005.6 Upright use. Compressed gas containers, cylinders 
and tanks, except those designed for use in a horizontal posi
tion, and all compressed gas containers, cylinders and tanks 
containing nonliquefied gases, shall be used in an upright posi-
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tion with the valve end up. An upright position shall include 
conditions where the container, cylinder or tank axis is inclined 
as much as 45 degrees (0.80 rad) from the vertical. Use ofnon
flammable liquefied gases in the inverted position when the liq
uid phase is used shall not be prohibited provided that the 
container, cylinder or tank is properly secured and the dispens
ing apparatus is designed for liquefied gas use. 

Exception: Compressed gas containers, cylinders and tanks 
with a water volume less than 1.3 gallons (5 L) are allowed 
to be used in a horizontal position. 

3005.7 Transfer. Transfer of gases between containers, cylin
ders and tanks shall be performed by qualified personnel using 
equipment and operating procedures in accordance with CGA 
P-1. 

Exception: Fueling of vehicles with compressed natural 
gas (CNG). 

3005.8 Use of compressed gas for inflation. Inflatable equip
ment, devices or balloons shall only be pressurized or filled 
with compressed air or inert gases. 

3005.9 Material-specific regulations. In addition to the 
requirements of this section, indoor and outdoor use of com
pressed gases shall comply with the material-specific provi
sions of Chapters 31, 35 and 37 through 44. 

3005.10 Handling. The handling of compressed gas contain
ers, cylinders and tanks shall comply with Sections 3005.10.1 
and 3005.10.2 . 

3005.10.1 Carts and trucks. Containers, cylinders and 
tanks shall be moved using an approved method. Where 
containers, cylinders or tanks are moved by hand cart, hand 
truck or other mobile device, such carts, trucks or devices 
shall be designed for the secure movement of containers, 
cylinders or tanks. Carts and trucks utilized for transport of 
compressed gas containers, cylinders and tanks within 
buildings shall comply with Section 2703.10. Carts and 
trucks utilized for transport of compressed gas containers, 
cylinders and tanks exterior to buildings shall be designed 
so that the containers, cylinders and tanks will be secured 
against dropping or otherwise striking against each other or 
other surfaces. 

3005.10.2 Lifting devices. Ropes, chains or slings shall not 
be used to suspend compressed gas containers, cylinders 
and tanks unless provisions at time of manufacture have 
been made on the container, cylinder or tank for appropriate 
lifting attachments, such as lugs. 

SECTION 3006 
MEDICAL GAS SYSTEMS 

3006.1 General. Compressed gases at hospitals and similar 
facilities intended for inhalation or sedation including, but not 
limited to, analgesia systems for dentistry, podiatry, veterinary 
and similar uses shall comply with this section in addition to 
other requirements of this chapter. 

3006.2 Interior supply location. Medical gases shall be stored 
in areas dedicated to the storage of such gases without other 
storage or uses. Where containers of medical gases in quanti-
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ties greater than the permit amount are located inside buildings, 
they shall be in a 1-hour exterior room, a 1-hour interior room 
or a gas cabinet in accordance with Section 3006.2.1, 3006.2.2 
or 3006.2.3. 

3006.2.1 One-hour exterior rooms. A I-hour exterior 
room shall be a room or enclosure separated from the 
remainder of the building by fire barriers with a fire-resis
tance rating of not less than 1 hour. Openings between the 
room or enclosure and interior spaces shall be self-closing 
smoke- and draft-control assemblies having a fire protec
tion rating of not less than 1 hour. Rooms shall have at least 
one exterior wall that is provided with at least two vents. 
Each vent shall not be less than 36 square inches (0.023 m2

) 

in area. One vent shall be within 6 jnches (152 mm) of the 
floor and one shall be within 6 inches (152 mm) of the ceil
ing. Rooms shall be provided with at least one automatic 
sprinkler to provide container cooling in case of fire. 

3006.2.2 One-hour interior room. When an exterior wall 
cannot be provided for the room, automatic sprinklers shall 
be installed within the room. The room shall be exhausted 
through a duct to the exterior. Supply and exhaust ducts 
shall be enclosed in a 1-hour-rated shaft enclosure from the 

· room to the exterior. Approved mechanical ventilation shall 
comply with the International Mechanical Code and be pro
vided at a minimum rate of 1 cubic foot per minute per 
square foot [0.00508 m3/(s · m2)] .of the area of the room. 

3006.2.3 Gas cabinets. Gas cabinets shall be constructed in 
accordance with Section 2703.8.6 and the following: 

1. The average velocity of ventilation at the face of 
access ports or windows shall not be less than 200 feet 
per minute (61 mis} with a minimum of l50 feet per 
minute ( 46 mis) at any point of the access port or win
dow. 

2. Connected to an exhaust system. 

3. Internally sprinklered. 

3006.3 Exterior supply locations. Oxidizer medical gas sys
tems located on the exterior of a building with quantities 
greater than the permit amount shall be located in accordance 

· with Section 4004.2.1. 

3006.4 Medical gas systems. Medical gas systems including, 
but not limited to, distribution piping, supply manifolds, con
nections, pressure regulators and relief devices and valves, . 
shall comply with NFPA 99 and the general provisions of this 
chapter. 

SECTION 3007 
COMPRESSED GASES NOT OTHERWISE 

REGULATED 

3007.1 General. Compressed gases in storage or use not regu
lated by the material-specific provisions of Chapters 6, 31, 35 
and 37 through 44, including asphyxiant, irritant and radioac
tive gases, shall comply with this section in addition to other 
requirements of this chapter. 

3007.2 Ventilation. Indoor storage and·use areas and storage 
buildings shall be provided with mechani'cal exhaust ventila
tion or natural ventilation in accordance with the requirements 
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of Section 2704.3 or 2705.1.9. When mechanical ventilation is • 
provided, the systems shall be operational during such time as 
the building or space is occupied. 

• 
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