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NOTICE

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

For information on the procedures for requesting Technical Committees to issue Formal Interpreta-
tions, proposing Tentative Interim Amendments, proposing amendments for Committec consideration, and
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na-
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269,

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit-
tees and shall not be considered to be, nor be relied upon as, 4 Formal laterpretation.

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA
does not, by the publication of this document, intend to urge action which is not in compliance with ap-
plicable laws and this document may not be construed as doing so.

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

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

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

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

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

2. Adoption by Transcription — A, Public authorities with lawmaking or rule-making powers only.
upon written notice to the NFPA (Attention: Secretary. Standards Council), will be granted a royalty-free
license to print and republish this document in whole or in part, with changes and additions. if any, noted
separately, in laws, ordinances, regu'ations, administrative orders or similar instruments having the force of
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof,
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction’s
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any
form, upon written request to NFPA (Attention. Secretary, Standards Council), will be granted a nonex-
clusive license to print, republish, and vend this document in whole or in part, with changes and additions.
if any. noted separately provided that due notice of NFPA's copyright is contained in each copy Such
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide
funds for the research and development necessary to continue the work of NFPA and 1ts volunteers in con-
tinually updating and revising NFPA standards Under certain circumstances, public authorities with
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest
will be served thereby.

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

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

Statement on NFPA Procedures

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

NFPA has no power or authority to police or enforce compliance with the contents of this document
and any certification of products stating compliance with requirements of this document is made at the peril

of the certifier.
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NFPA 502

Recommended Practice on Fire Protection for

Limited Access Highways, Tunnels, Bridges,
Elevated Roadways, and Air Right Structures
1987 Edition

This edition of NFPA 502, Recommended Practice on Fire Protection for Limaited
Access Highways, Tunnels, Bridges, Elevated Roadways, and Air Right Structures,
was prepared by the Technical Committee on Motor Vehicle and Highway Fire Pro-
tection, and acted on by the National Fire Protection Association, Inc. at its Annual
Meeting held May 18-21, 1987 in Cincinnati, Ohio. It was issued by the Standards
Council on June 10, 1987, with an effective date of June 30, 1987, and supersedes all
previous editions.

The 1987 edition of this standard has been approved by the American National
Standards Institute.

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

Origin and Development of NFPA 502

A tentative standard, NFPA 502T, Standard for Limited Access Highways, Tun-
nels, Bridges and Elevated Structures, was prepared by the Technical Committee on
Motor Vehicle Fire Protection and was adopted by the National Fire Protection
Association on May 16, 1972 at its Annual Meeting in Philadelphia, PA. It was
withdrawn in November 1975. In 1980, the Committee rewrote the document as a
Recommended Practice and included a chapter on Air Right Structures. It was
adopted at the 1981 Annual Meeting.

The 1987 edition includes minor revisions to Chapters 2 through 5, primarily water
supply and fire apparatus recommendations.
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NFPA 502

Recommended Practice on Fire Protection for

Limited Access Highways, Tunnels, Bridges,
Elevated Roadways, and Air Right Structures

1987 Edition

Information on referenced publications can be found in Chapter 6
and Appendix A.

Chapter 1 ~ General Information

1-1 Scope. This recommended practice is intended pri-
marily for the guidance of those individuals responsible
for the construction, operation, maintenance, and fire
protection of limited access highways, tunnels, bridges,
elevated roadways, and air right structures. It also ap-
plies, to a lesser extent, to buildings and structures that
are exposed to the hazards of the operational zones.

1-2 Application. In cases where the facilities do not
present serious fire problems because of low traffic
volume, small size, or other considerations, the authority
having jurisdiction, responsible for fire protection, may
adjust the recommendations of this recommended prac-
tice to provide for the fire protection needs of the facility.

1-3 Limited Access Highways.

1-8.1 Limited access highways present two fire protec-
tion problems. One is the protection to life and property
transported by vehicles traveling on the facility, and the
other is the protection of permanent installations located
on, over, below, or adjacent to the facility. Protection to
life must in all cases merit primary consideration, while
protection to the facility becomes of major importance by
reason of its vital need to the community.

1-3.2 Protection of related facilities such as service
areas, rest areas, toll booths, and buildings used for ad-
ministration, law enforcement, and maintenance
presents problems that are not basically different from
the fire protection problems of all such buildings.
However, special consideration should be given to the
fact that on, or adjacent to, limited access highways, such
buildings may be in isolated locations.

1-3.3 Protection for people and property transported by
vehicles is somewhat more complicated in that the loca-
tion of emergencies cannot be predetermined; they may
occur at any point or simultaneously at several points
along the course of any facility. Fire emergencies may
range from incipient fires in passenger vehicles to major
accidents involving loaded buses, and trucks carrying
hazardous materials. Heavy traffic, adverse weather con-
ditions, and night usage aggravate the problem.

1-3.4 Studies of fire protection for limited access
highways indicate that there are three interdependent
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considerations. The first is rapid transmission of alarms
to the proper authorities and a simultaneous warning to
approaching vehicle operators. The second is the
response of appropriate apparatus and manpower with a
minimal delay. The third is the matter of rescue opera-
tions followed by fire extinguishment or control. When
life is endangered by fire, the possibility of effective
rescue operations decreases rapidly with any delay.

1-3.5 Unless effective means of communication is pro-
vided, the reporting of fire and other emergencies by oc-
cupants of passing vehicles loses much of its value.
Distance to interchanges, service areas, and toll booths,
and indecision due to unfamiliarity with emergencies will
often consume the limited time of possible effective ac-
tion. The development of Citizens Band radio offers a
most effective communication device, especially for non-
urban highways.

1-83.6 Control of traffic is a continuous problem from
the time of occurrence of any emergency to the time of
removal of the occupants and vehicle from the facility.
Experience has indicated that the slowing of traffic is
essential to minimize the hazard of multiple collisions.

1-4 Tunnels.

1-4.1 The fire protection problem created by a fire in a
vehicular tunnel is similar to that of a fire occurring on a
highway in that the emergency is complicated by existing
traffic conditions, the number of passengers carried by
vehicles involved, and the wide diversity of cargo
transported by trucks. The problem is further com-
plicated by sloping roadways and the possibilities of in-
adequate ventilation and illumination. Other problems
connected with a fire emergency in a tunnel include
limitations on fire fighting equipment and personnel,
control of traffic, and evacuation of the public.

1-4.2 Protection of life is the primary concern. The sec-
ondary consideration is protection of the tunnel structure
itself. Damage to the ventilation, lighting, or drainage
systems would endanger the lives of persons not involved
in the original emergency.

1-4.3 Aswith highways, the primary need is a means for
prompt and rapid notification of the authorities of the
existence and location of an emergency and the develop-
ment of effective means of traffic control.

1-5 Elevated Roadways and Bridges.

1-5.1 A fire occurring on an elevated roadway or bridge
has the same characteristics as a fire occurring on a
highway, but is usually less accessible.

1-5.2 Protection of life is the primary concern.
However, protection of the elevated roadway or bridge
may be more important than protection of vehicles and
cargo. Damage to a critical structural member from colli-
sion or exposure to high temperatures could result in dan-
gerous weakening or complete collapse of the elevated
roadway or bridge.

1-5.3 Approaches to elevated structures and bridges
frequently pass directly over congested residential or
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high-value industrial areas. Certain hazardous material
fires on the structures could result in serious exposure
fires in the occupancies beneath and in close proximity to
the structures. Conversely, these occupancies, particu-
larly those dealing with hazardous materials, may serious-
ly expose the structures.

1-6 Air Right Structures.

1-6.1 Air right strutures also present two fire protection
problems. One relates to the persons and property in the
air right structure. The other relates to the persons and
property using the roadway that passes under or adjacent
to the air right structure.

1-6.2 Fire protection for air right structures presents
problems similar to those involving like buildings in other
locations. These problems can be aggravated, however,
by limited access, traffic congestion, and the fire situa-
tion in the roadway under or adjacent to the structure.

1-6.3 Fire protection for a roadway under an air right
structure 1s similar to that needed for a tunnel. Occu-
pancy and use of the space above the ceiling of the road-
way is a significant difference.

1-6.4 While protection of life is the primary considera-
tion, there are other important concerns. The structural
members that support the air right building could be sub-
jected to very high temperatures, particularly in a flam-
mable liquids fire or explosion. Damage to these
members could have a serious effect on the building. In
addition, openings from the roadway such as ventilation
shafts, drainage systems, and walkways could permit
passage of flammable liquids or vapors to the air right
structure with subsequent damage from fire or explosion.

1-6.5 Consideration must be given to the fact that flam-
mable liquids or vapors can flow from the roadway scene
by gravity or via the drainage system and thus extend the
fire well beyond the area of the original emergency.

1-6.6 Major structural elements that support an air
right structure may be subject to physical damage from
motor vehicle accidents.

1-7 Units. Metric units of measurement in this stan-
dard are in accordance with the modernized metric
system known as the International System of Units (SI).
One unit (liter), outside of but recognized by SI, is com-
monly used in international fire protection. See ASTM
E380, Standard for Metric Practice.

1-7.1 If a value for measurement as given in this stan-
dard is followed by an equivalent value in other units, the
first stated is to be regarded as the requirement. A given
equivalent value may be approximate.

1-7.2 The conversion procedure for the SI units has
been to multiply the quantity by the conversion factor
and round the result to the appropriate number of
significant digits.

1-8 Official NFPA Definitions.

Authority Having Jurisdiction. The “authority
having jurisdiction” is the organization, office or in-

dividual responsible for “approving” equipment, an in-
stallation or a procedure.

NOTE: The phrase “authority having jurisdiction” is used in
NFPA documents in a broad manner since jurisdictions and “ap-
proval” agencies vary as do their responsibilities. Where public
safety is primary, the “authority having jurisdiction” may be a
federal, state, local or other regional department or individual
such as a fire chief, fire marshal, chief of a fire prevention
bureau, labor department, health department, building official,
electrical inspector, or others having statutory authority. For in-
surance purposes, an insurance inspection department, rating
bureau, or other insurance company representative may be the
“authority having jurisdiction.” In many circumstances the
property owner or his designated agent assumes the role of the
“authority having jurisdiction”; at government installations, the
commanding officer or departmental official may be the “au-
thority having jurisdiction.”

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

Chapter 2 Limited Access Highways

2-1 Alarm Transmission.

2-1.1 Citizens Band (CB) radio has proven to be an ex-
cellent and efficient device to augment regular police
patrols for transmissions of emergency alarms to ap-
propriate agencies, especially for highways in nonurban
areas. Signs should be erected at all access points on the
highway indicating that the police monitor Channel 9
(the emergency CB channel). This is especially effective if
all police, maintenance, and emergency vehicles are
equipped with CB radios, as well as conventional short-
wave radios. In addition, alarm transmission may be pro-
vided by the installation of outdoor-type telephone boxes,
coded alarm telegraph stations, radio transmitters, sens-
ing equipment, or other suitable devices. They should be
made conspicuous by indicating lights or other suitable
markers, and should be located to permit users to park
their vehicles clear of the roadway.

Mile markers or other readily available location
reference markers should be installed along the highway
to permit motorists to give reasonably accurate lpcations
for accident or emergency areas.

2-2 Fire Control.

2-2.1 Arrangements for the response of nearby fire
companies and emergency squads should be made.
Means of access, permitting the entrance of outside aid
companies to the facility, should be provided and pro-
cedures for utilizing them should be included in the
emergency plan. Appropriate precautions should be
taken at these points of entry to alert and control traffic
to permit safe entrance by emergency equipment. It is
important that apparatus responding to fires on limited
access roads be equipped with booster tanks [500 gal
(1900 L) minimum] and foam-production equipment or
an equivalent amount of dry chemical.

2-2.2 Al patrol cars, maintenance vehicles, and similar
official vehicles should be equipped with portable
multipurpose fire extinguishers of nominal 20-Ib (9-kg)
capacity.
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2-2.3 Service areas, maintenance areas, and other per-
manent installations should be protected as required by
NFPA standards and local building codes.

2-2.4 Fire extinguishers should be provided at highway
installations and buildings in accordance with NFPA 10,
Standard for Portable Fire Extinguishers. Protection of
special hazard areas should be provided in accordance
with appropriate NFPA standards. For example, for the
protection of restaurant cooking facilities, refer to NFPA
96, Standard for the Installation of Equipment for the
Removal of Smoke and Grease-Laden Vapors from Com-
mercial Cooking Equipment; for gasoline service stations,
refer to NFPA 30, Flammable and Combustible Liquids
Code; and for repair garages, refer to NFPA 88B, Stan-
dard for Repair Garages.

2-2.5 It is important that a designated authority carry
out a complete and coordinated program of fire protec-
tion that should include written preplanned response and
standard operating procedures.

2-2.6 Emergency traffic control procedures should be
established to regulate traffic.

NOTE: Such procedures have the dual purpose of preventing
the involvement of additional vehicles in the original accident
and of slowing traffic during inclement weather conditions.

2-2.7 To derive the maximum benefit from the fire pro-
tection program, comprehensive training programs are
necessary for all personnel and agencies expected to par-
ticipate in fire fighting operations and hazardous
material emergencies. Such a program should involve a
competent supervisory staff experienced in fire fighting
techniques and hazardous material emergencies.

2-2.8 Contacts should be made with roadside businesses
and responsible persons living along limited access
highways to elicit their cooperation in the reporting of
fires and other emergencies. The objective of such con-
tacts should be to_establish a positive system for the re-
porting of emergencies. Those who agree to participate in
the system must be provided with specific information as
to the procedures for reporting and a means for deter-
mining and reporting the location of the emergency as
precisely as possible.

Chapter 3 Tunnels

3-1 Alarm Transmission.

3-1.1 Means should be provided whereby emergency
alarms may be transmitted by the general public, by
members of the foot patrol when stationed in the tunnel,
or by personnel observing a tunnel operation by means of
closed-circuit TV. Coded alarms or outdoor-type
telephone boxes should be installed at intervals of not
more than 300 ft (90 m) and should be made conspicuous
by indicating lights or other suitable markers. In addi-
tion, tunnels with high-volume traffic should be
equipped with a traffic monitoring system that would
automatically transmit alarms to a central control at any
time normal traffic flow is interrupted. Such a system is
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most effective when it is integrated with a closed-circuit
television system.

3-1.2 A traffic control system should be provided. It
should be interlocked with the fire alarm system to allow
all traffic heading away from the fire to exit safely and
quickly and to prevent additional traffic from ap-
proaching the fire and from entering the tunnel. The
systems should be adapted to all modes the tunnel will be
operated in; for unidirectional traffic in either direction
or two-way traffic. Initially, all signals should be red from
the point of alarm transmission to the tunnel entrances
and amber from that point to the exits. Once
“downstream” traffic has cleared the tunnel, all signals
should be red. The system may be controlled by person-
nel on duty in the tunnel or at a central control observing
a closed-circuit television system.

3-2 Fire Apparatus, Equipment.

3-2.1 Suitable apparatus should be available at the tun-
nel exit. Apparatus should be designed for double-end
lifting operation and equipped with “dollies” for towing
disabled vehicles from the tunnel. The apparatus should
carry a potassium bicarbonate-base dry chemical/ AFFF,
or a similar self-contained fire fighting system and/or
means to obtain water from a standpipe system. It should
also carry portable extinguishers, complete self-contained
breathing apparatus, cutting torches, forcible entry tools,
hose, chains, coffin hoists, tarpaulins, and other ap-
propriate hand tools. The apparatus should be radio
equipped.

3-2.2 Responding fire apparatus should be equipped to
deliver foam at a rate of 200 gpm (757 L/min) for a dura-
tion of 30 minutes. If hydrant or standpipe water is not
available, suitable arrangements should be made to
transport water in tankers such that the delivery rate of
foam can be maintained. Additional supplies of foam
should be readily available from mutual aid fire depart-
ments or other sources such that the application can be
continued for an additional 45 minutes if necessary.
These units should also carry multipurpose dry chemical
extinguishers and an extinguishing agent for Class D
metal fires. Mutual aid, supplier, or manufacturer
reserve capability should be available.

3-3 Water Supplies.

3-3.1 The primary water supply should be preferably a
municipal water supply system with connections at each
end of the tunnel. If a municipal supply is not available,
storage tanks (one at each end) should be provided, with
the tanks at each end of the tunnel having the full sug-
gested capacity.

3-3.2 Fire pumps should be supplied as required.

3-3.3 An auxiliary water supply in the form of local fire
department siamese connections should be provided at
each end of the tunnel.

3-3.4 The minimum water supply at any point within
the tunnel should be 500 gpm (1900 L/min) at
60 psi (420 kPa) residual. Any water supply system avail-
able to the local fire department should provide not less
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| than 1,000 gpm (3,800 L/min) at 20 psi (140 kPa)
residual. The tunnel mains should have suitable intercon-
nection and valving to allow isolation and repair of any
section without impairment of the supply.

3-3.5 The water supply should be available for at least
one hour. Greater capacity is recommended. Systems
should be designed to provide suggested capacity with a
part or parts of the system closed for maintenance.

3-3.6 Where freezing conditions are likely to be en-
countered, the systemns may be wet or dry (as described in
3-8.7). The wet system can be provided with pumps to
circulate the water when temperatures are below freez-

ing. When required, the circulated water must be -

heated. Alarm mechanisms should be provided to warn
of approaching failure of the freeze-protection system.

3-3.7 Although charged (wet) systems are preferable,
dry systems may be acceptable. The delivery time of
water to any point in the tunnel, from either end, should
be less than ten minutes.

Automatic, remote control (redundant) systems should
be provided and supervised. Dry systems are suitable only
where adequate 24 hour supervision is available to ac-
tivate the system.

3-3.8 Hose connections should be installed and con-
spicuously marked so that no point within the tunnel is
more than 150 ft (45.7 m) from a hose connection. Where
more than one agency has the responsibility for providing
fire protection, every effort should be made to coordinate
hose connections. If this is not possible, suitable adapters
should be readily available.

3-4 Portable Extinguishers.

3-4.1 Portable fire extinguishers, each with at least a
nominal 20-1b (9-kg) capacity multipurpose agent,
should be placed on both sides of the roadway in well-
marked, flush-wall cabinets at intervals of not more than
300 ft (90 m).

3-5 Emergency Ventilation.

3-5.1 Emergency ventilation procedures should be
developed to permit maximum utilization of the ventila-
tion system for the removal of smoke during fires. The
ventilation equipment should be heat resistant so it is
capable of operating even under sustained fire exposure
temperatures. The design of the ventilation system should
provide for excess ventilation to accomplish this purpose.
The ventilation procedures should be designed to afford
maximum protection for motorists trapped between the
fire and the tunnel entrance. In addition, the procedure
should afford help for fire crews consistent with the
primary aspect of protection for the motorists.

3-6 Drainage System.

3-6.1 A system should be provided to drain every low
point in the tunnel. The design of the drainage system
should provide protected collection areas so that spills of
hazardous materials, such as flammable liquid, cannot
create a fire or health hazard. The system must be sized
to take loads from fire pumps.

8-7 Control of Hazardous Materials.

3-7.1 The authority having jurisdiction of a tunnel,
especially those in excess of 200 ft (60 m) in length,
should adopt rules and regulations found in Title 49,
Transportation, Code of Federal Regulations, Parts
100-199, applicable to the transportation of hazardous
materials. A program should be maintained for enforcing
these regulations. In developing such regulations, con-
sideration should be given to the following factors:

(a) The fire and accident experience of other similar
facilities.

(b) Past fire and accident experience on the facility
and adjacent roads, or, in the case of a new facility, the
past fire and accident experience on roads in the area.

(c) Anticipated traffic volumes in peak and off-peak
p p P
periods.

(d) The need for inspection of vehicles and cargo and
the availability of a safe place to conduct inspections with
a minimum of interference with other traffic.

(e) The need and desirability of escort service with due
consideration of the extent to which it may disrupt the
orderly flow of traffic and create additional hazards.

3-8 Responsibility for Fire Protection.

3-8.1 It is important that a designated authority carry
out a complete and coordinated program of fire protec-
tion that should include preplanned response and Stan-

dard Operating Procedures (S.0.P.).

3-8.2 To derive the maximum benefit from the fire pro-
tection program, comprehensive training programs are
necessary for all personnel and agencies expected to par-
ticipate in fire fighting operations and hazardous
material emergencies. Such a program should involve a
competent supervisory staff experienced in fire fighting
techniques and hazardous material emergencies.

Chapter 4 Bridges and Elevated Roadways

4-1 Alarm Transmission.

4-1.1 Citizens Band (CB) radio has proven to be an ex-
cellent and efficient device to augment regular police
patrols for transmissions of emergency alarms to ap-
propriate agencies, especially for bridges in nonurban
areas. Signs should be erected at all access points on the
bridges indicating that the police monitor Channel 9 (the
emergency CB channel). This is especially effective if
all police, maintenance, and emergency vehicles are
equipped with CB radios, as well as conventional short-
wave radios. In addition, alarm transmission may be pro-
vided by the installation of outdoor-type telephone boxes,
coded alarm telegraph stations, radio transmitters, sens-
ing equipment, or other suitable devices. They should be
made conspicuous by indicating lights or other suitable
markers, and should be located to permit their use
without vehicles having to stop on the roadway.

Signs or mile markers should be installed along the
bridge to permit motorists to give reasonably accurate
locations for accident or emergency areas.
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4-1.2 A traffic control procedure should be established
so that vehicles will either stop or proceed with caution. It
is essential that traffic does not block or otherwise in-
terfere with the response of emergency and fire equip-
ment.

4-2 Fire Apparatus, Water Supplies, Equipment.

4-2.1 Suitable apparatus should be available within
1 mile (1.6 km) of all points on elevated roadways and
bridges in urban areas; use of ladders by municipal fire
fighters is satisfactory where elevated structures and
bridges are accessible from beneath. Design of apparatus
intended for use only on bridges or elevated structures
should be based on the conditions encountered. The ap-
paratus should have braking equipment adequate under
all conditions, both to maintain a position on any existing
slope and to restrain disabled vehicles being towed. Ap-
paratus responding to fires on bridges and elevated road-
ways should be equipped with potassium bicarbonate-
base dry chemical/AFFF or similar self-contained fire
fighting equipment. In addition, the vehicle should have
booster tanks [500 gal (1900 L) minimum], and should be
radio equipped.

4-2.1.1 Responding fire apparatus should be equipped
to deliver foam at a rate of 200 gpm (757 L/min) for a
duration of 30 minutes. If hydrant or standpipe water is
not available, suitable arrangements should be made to
transport water in tankers such that the delivery rate of
foam can be maintained. Additional supplies of foam
should be readily available from mutual aid fire depart-
ments or other sources such that the application can be
continued for an additional 45 minutes if necessary.
These units should also carry multipurpose dry chemical
extinguishers and an extinguishing agent for Class D
metal fires. Mutual aid, supplier, or manufacturer
reserve capability should be available.

4-2.2 Urban Bridges. Hose outlets (hydrants) from the
municipal water supply shall be located at each end of
bridges. Where more than one agency has the responsi-
bility for providing fire protection, every effort should be
made to standardize hose connectors. If this is not possi-

ble, suitable adapters should be readily available. In ad-

dition, where the length or width of the bridge is such
that hose lines of over 400 ft (122 m) cannot be provided
from the hydrants, a standpipe system capable of supply-
ing not less than 1,000 gpm (3,800 L/min) at adequate
- pressures {[minimum 20 psi (140 kPa) residual] should be
provided. No point on the bridge should be more than
150 ft (45.7 m) from a hose outlet or connection. An
alternate would be to supply a standpipe system from
pumpers in the street below and, if available, from fire
boats. It is desirable that duplicated systems be installed
on each side of the roadway and the systems be cross-
connected. Where freezing conditions prevail, systems
should be dry-type. Signs should indicate the location of
street-level hydrants.

4-2.3 Sand should be provided for use during icy
weather conditions. Suitable absorbent materials should
be provided for controlling the spill of hazardous
materials. On bridges and elevated roadways, considera-
tion should be given to drainage systems to channel
spilled hazardous materials to areas that will not cause
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additional hazards. For example, expansion joints should
be designed to prevent spillage to the area below.

4-3 Control of Hazardous Materials.

4-3.1 The authority having jurisdiction of a bridge
facility or an elevated roadway, especially those in excess
of 200 ft (60 m) in length, should adopt rules and regula-
tions found in Title 49, Transportation, Code of Federal
Regulations, Parts 100-199, applicable to the transporta-
tion of hazardous materials. A program should be main-
tained for enforcing these regulations. In developing such
regulations, consideration should be given to the follow-
ing factors:

(a) The fire and accident experience of other similar
facilities.

(b) Past fire and accident experience on the facility
and adjacent roads, or, in the case of a new facility, the
past fire and accident experience on roads in the area.

(c) Anticipated traffic volumes in peak and off-peak
periods.

(d) The need for inspection of vehicles and cargo and
the availability of a safe place to conduct inspections with
a minimum of interference with other traffic.

(e) The need and desirability of escort service with due
consideration of the extent to which it may disrupt the
orderly flow of traffic and create additional hazards.

(f) The extent to which diverting such vehicles from
the facility may result in a greater degree of hazard by re-
quiring them to use less-safe routes.

4-4 Responsibility for Fire Protection.

4-4.1 It is important that a designated authority carry
out a complete and coordinated program of fire protec-
tion that should include preplanned response procedures.

4-4.2 To derive the maximum benefit from the fire pro-
tection program, comprehensive training programs are
necessary for all personnel and agencies expected to par-
ticipate in fire fighting operations and hazardous
material emergencies. Such a program should involve a
competent supervisory staff experienced in fire fighting
techniques and hazardous material emergencies.

Chapter 5 Air Right Structures

5-1 Alarm Transmission.

5-1.1 When the air right structure approximates the
physical characteristics of a tunnel, an alarm system simi-
lar to that of a tunnel should be considered. Means
should be provided whereby emergency alarms may be
transmitted by the general public. Coded alarm or
outdoor-type telephone boxes should be installed at inter-
vals of not more than 200 ft (60 m) and should be made
conspicuous by indicating lights or other suitable
markers. Air right structure roadways with heavy traffic
volumes should be equipped with a traffic monitoring
system that would automatically transmit alarms to a
central control at any time normal traffic is interrupted.
Such a system is most effective when it is integrated with a
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closed-circuit television system. Some method of early
detection of smoke and/or fire should be provided.

5-1.2 A traffic control system should be provided. It
may be interlocked with the fire alarm system. The
system should be capable of operation from a remote con-
trol source or from either end of the roadway passing
under the air right structure. The traffic control system
should be designed for use by authorized personnel only.

5-2 Fire Apparatus — Equipment.

5-2.1 Fire apparatus assigned to companies responsible
for air right structure roadways must be equipped to ef-
fectively deal with flammable liquid and hazardous
material fires and incidents. They should be equipped to
carry foam, potassium-based dry chemical/AFFF, or sim-
ilar systems for this purpose and suitable to the unique
characteristics of the structure. If the air right structure
roadway approximates the physical characteristics of a
tunnel, the fire apparatus required would be similar to
that required for a tunnel.

5-3 Water Supplies.

5-3.1 When the air right structure approximates the
physical characteristics of a tunnel, the water supply for
the air right structure roadway should resemble that of a
tunnel. The primary water supply should be preferably a
strong municipal water supply system with connections at
each end of the air right structure roadway. If a
municipal supply is not available, storage tanks (supply-
ing each end of the air right structure roadway) should be
provided, with the full suggested capacity available at
either end of the air right structure roadway.

5-3.2 Fire pumps should be supplied as required.

5-3.3 Where the suggested hose outlets along the length
of the air right structure roadway are fed from a stand-
pipe rather than directly from a municipal water line, an
auxiliary water supply in the form of local fire depart-
ment siamese connections should be provided at each end
of the air right structure roadway.

5-3.4 The minimum water supply at any hose outlet
within the air right structure roadway should be ;he same
as that for a tunnel.

5-3.5 It is recommended that the water supply be
available for at least one hour. Systems should be de-
signed to provide suggested capacity with part of the
system closed for maintenance.

5-3.6 Where freezing conditions are likely to be en-
countered, the system must be heated. Alarm
mechanisms should be provided to warn of approaching
failure of the freeze-protection system.

5-3.7 Although charged (wet) systems are preferable,
dry systems may be acceptable. The delivery time of
water to any point in the air right roadway from either
end should be less than ten minutes.

Automatic, remote control (redundant) systems should
be provided and supervised. Dry systems are suitable only
where adequate 24-hour supervision is available to ac-
tivate the system.

5-3.8 Hose connections should be installed and con-
spicuously marked so that no point within the air right
structure roadway is more than 150 ft (45.7 m) from a
hose connection. Where more than one agency has the re-
sponsibility for providing fire protection, every effort
should be made to coordinate hose connections. If this
is not possible, suitable adapters should be readily
available.

5-4 Portable Extinguishers.

5-4.1 Portable multipurpose fire extinguishers, each
with a nominal 20-1b (9-kg) capacity, should be placed on
both sides of the roadway in well-marked, flush-wall
cabinets, at intervals of not more than 200 ft (60 m). Con-
sideration should be given to incorporating removal of an
extinguisher into the fire alarm system.

5-5 Emergency Ventilation.

5-5.1 Air right structure roadways in excess of 200 ft
(60 m) in length should be designed with a positive ven-
tilation system. The ventilation equipment should be
heat resistant so it is capable of operating even under fire
conditions. Emergency ventilation procedures should be
developed to permit maximum utilization of the system
for removal of smoke from the roadway area during fires.
The design of the system should provide excess ventilation
capabilities for this purpose. The design should also pre-
vent or minimize adverse effects on air right structures
and their occupants from the fire products such as heat,
smoke, and toxic gases.

5-6 Drainage System.
5-6.1 A complete drainage system should be provided

for the air right structure roadway. Sumps with
automatic pumps should be provided where necessary.
The design of the drainage system should provide pro-
tected collection areas so that spills of hazardous
materials, such as flammable liquids, cannot create a fire
or health hazard in another area.

5-7 Control of Hazardous Materials.

5-7.1 The authority having jurisidiction over an air
right structure roadway, especially those in excess of
200 ft (60 m) in length, should adopt rules and regula-
tions found in Title 49, Transporation, Code of Federal
Regulations, Parts 100-199, applicable to the transpora-
tion of hazardous materials. A program should be main-
tained for enforcing these regulations.

5-8 Structural Factors.

5-8.1 All structural elements that support buildings
over roadways and/or provide separation between the
buildings and roadways should have a 4-hour fire
resistance rating in accordance with ASTM E119, Fire
Tests of Building Construction and Materials. This
recommendation does not apply to the buildings above
the 4-hour-rated separation.

5-8.2 Structural members should be protected from
physical damage from vehicle accidents. An inspection
and repair program should be kept in force to maintain
the protection.

5-8.3 Roadway, center line, structural support elements
should be discouraged.
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5-8.4 Buildings above roadways should be designed
with the consideration that the roadway below the air
right structure is a potential source of heat, smoke, and
toxic gases. The design of the structural elements should
be such as to shield the air right buildings from these
potential hazards. The design of the building should
neither increase nor create any risk to the patrons of the
roadway below.

5-9 Responsibility for Fire Protection.

5-9.1 It is important that a designated authority carry
out a complete and coordinated program of fire protec-
tion that should include written preplanned response and
Standard Operating Procedures (S.0.P.).

5-9.2 To derive the maximum benefit from the fire pro-
tection: program, joint comprehensive training exercises
are necessary for all personnel and agencies expected to
participate in fire fighting operations and hazardous
material emergencies. The training program should in-
volve a competent supervisory staff experienced in fire
fighting techniques and hazardous material emergencies.

Chapter 6 Referenced Publications

6-1 The following documents or portions thereof are
referenced within this document and should be con-
sidered part of the recommendations of this document.
The edition indicated for each reference should be the
current edition as of the date of the NFPA issuance of this
document. These references should be listed separately to
facilitate updating to the latest edition by the user.

6-1.1 NFPA Publication. National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269.

NFPA 10-1984, Standard for Portable Fire Ex-
tinguishers.
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6-1.2 Other Publications.

6-1.2.1 ASTM Publications. American Society for
Testing and Materials, 1916 Race Street, Philadelphia,
PA 19103.

ASTM E119-1978, Fire Tests of Building Construction
and Materials

ASTM E380-1976, Standard for Metric Practice.

6-1.2.2 CFR Publication. Superintendent of
Documents, U.S. Government Printing Office, Washing-

ton, DC 20401.

Title 49, Transportation, Code of Federal Regulations,
Parts 100-199. .

Appendix A

A-1 The following documents or portions thereof are
referenced within this document for informational pur-
poses only and thus are not considered part of the recom-
mendations of this document. The edition indicated for
each reference should be the current edition as of the
date of the NFPA issuance of this document. These
references should be listed separately to facilitate up-
dating to the latest edition by the user.

A-1.1 NFPA Publications. National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269.

NFPA 30-1987, Flammable and Combustible Liquids
Code

NFPA 88B-1985, Standard for Repair Garages

NFPA 96-1987, Standard for the Installation of Equip-

ment for the Removal of Smoke and Grease-Laden
Vapors from Commercial Cooking Equipment.
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