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NOTICE

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

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

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

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

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

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

There is a concern that the growing use of synthetic materials may produce more or additional toxic prod-
ucts of combustion in a fire environment. The Board has. therefore, asked all NFPA technical committecs to
review the documents for which they are responsible to be sure that the documents respond to this current con-
cern. 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). The terms and conditions
set forth below do not extend to the index to this document. If public authorities and others reference this docu-
ment in laws, ordinances. regulations, and administrative orders or similar instruments, it should be with the
understanding that this document is informative in nature and does not contain mandatory requirements. Any
deletions, additions. and changes desired by the adopting authority must be noted separately. Those using this
method (“adoption by reference™) are requested to notify the NFPA (Attention: Secretary, Standards Council) in
writing of such use.

The term “adoption by reference” means the citing of the title and publishing information only.

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

Statement on NFPA Procedures

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

NFPA has no power or authority to police or enforce compliance with the contents of this document. and

any certification of products stating compliance with requirements of this document is made at the peril of the
certifier.
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This edition of NFPA 46, Recommended Safe Praclice for Storage of Forest Products, was
prepared by the Technical Committee on General Storage and acted on by the National
Fire Protection Association, Inc., at its Fall Meeting held November 13-15, 1995, in Chi-
cago; IL. It was issued by the Standards Council on January 12, 1996, with an effective
date of February 2, 1996. and supersedes all previous editions.

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

This edition of NFPA 46 was approved as an American National Standard on
February 2, 1996.

Origin and Development of NFPA 46

This document incorporates the subjects formerly covered in four separate docu-
ments: NFPA 46, Outdoor Storage of Forest Products; NFPA 46A, Ouldoor Storage of Wood
Chips; NFPA 46B, Outside Storage of Logs; and NFPA 47, Retail and Wholesale Lumber
Storage Yards.

NFPA 46 was in two parts: Part I was first adopted in 1969; Part I1 was tentatively
adopted in 1959 and officially adopted in 1961. The document was revised in 1973.

NFPA 46A was tentatively adopted in 1964 and officially adopted without change in
1965. It was revised in 1973.

NFPA 46B was tentatively adopted in 1969 and officially adopted in 1971. It was
revised in 1976.

NFPA 47 was first adopted in 1951, and revised in 1961 and 1973.

The 1978 edition superseded the 1973 edition of NFPA 46, the 1973 edition of NFPA
464, the 1976 edition of NFPA 46B, and the 1973 edition of NFPA 47. The 1985 edition
was a partial revision to the 1978 edition and included reference to “hogged material.”

The 1989 edition is a reconfirmation of the 1985 edition.

With the exception of some new information regarding fire mains and hydrants, and
idle pallet storage, the 1996 edition is primarily a reconfirmation of the 1989 edition.
However, some additional changes were made to update requirements so that they are
consistent with supporting standards. Editorial changes were also made to make the
document more user friendly.
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NOTICE: An asterish (*) following the number or letter
designating a paragraph indicates explanatory material on
that paragraph in Appendix A.

Information on referenced publications can be found in
Chapter 9.

Chapter 1 General

1-1 Purpose. The intent of these recommendations is to
provide fire protection guidance to minimize the fire haz-
ard in areas used for the storage of forest products, partic-
ularly as they are stored outside buildings. These recom-
mendations are not intended to be mandatory
requirements. Each individual property will have its own
special conditions of stock handling, exposure, and topog-
raphy. For this reason. only basic fire protection principles
are recommended herein, which are intended to be
applied with due consideration of all local factors involved.
The authority having jurisdiction should be consulted in all
cases.

1-2 Scope. These recommencdlations cover:

(a) retail and wholesale lumber storage vards;

(b) outside storage of lumber and timber at other than
retail or wholesale yards;

(c) outside storage of ties, poles, piles, posts, and other
similar forest products at pressure treating plant vards;

(d) outside storage of wood chips;

(e) outside storage of logs; and

(h outside storage of hogged material.

Chapter 2 Definitions

2-1 Definitions.* Unless expressly stated elsewhere. the
following terms will, for the purpose of this recommended
practice, have the meanings indicated below.

Alleyway. An accessible clear space between storage
piles or groups of piles suitable for housekeeping opera-
tions, visual inspection of piling areas, and initial fire-
fighting operations.

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

Chips. Wood chips of various species used in the man-
ufacture of pulp. These chips are usually ¥4 in. (6.4 mm) to
1Yy in. (31.8 mm) in size, with nothing finer than what is
retainable on a Yj-in. (6.4-mm) screen; however, blower
and conveyor systems may create some fine dust particles
after screening.

Clear Space. Any area free of combustible materials.
This does not preclude the storage of noncombustible
materials that will not transmit an exposure fire.
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Cold Deck. A single ranked pile of logs with individual
logs of regular or irregular length usually 20 ft (6.1 m) to
50 ft (15.2 m) long, but greater than 8 ft (2.4 m) in length.

Cordwood. Logs 8 ft (2.4 m) or less in length custom-
arily intended for pulpwood or fuel uses.

Cunit. 100 ft’ (2.8 m") of solid wood or 100 fi* (2.8 m*)
of chips or hogged material.

Fire Lane. A clear space suitable for fire-fighting oper-
ations by motorized fire apparatus.

Hogged Material. Mill waste consisting mainly of
hogged bark but may include a mixture of bark, chips,
dust, or other by-product from trees. This also includes
material designated “hogged fuel.”

Lumber. Boards, dimension lumber, timber, plywood,
and other similar wood products.

Ranked Piles. Piles of logs evenly arranged by con-
veyor, crane, or other means.

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

Stacked Piles. Piles of logs where logs are generally
conveyed (o the center of a pile presenting a cone shaped
appearance.

Yard. The outdoor areas where lumber, wood chips,
logs, and other wood products are stored outside buildings.

Chapter 3 Retail and Wholesale Lumber
Storage Yards

3-1 Application.

3-1.1 The intent of the recommendations contained in
this chapter is to provide fire protection guidance to mini-
mize the fire hazard in:

(a) retail lumberyards handling forest products and
other building materials;

(b) wholesale lumber storage yards including distribu-
tion, holding, and transshipment areas; and

(¢) buildings in retail and wholesale lumberyards used
for storage of forest products or auxiliary operations.

3-1.2*% In addition to the recommendations contained in
this chapter, the provisions outlined in Chapter 8 should
apply to all retail and wholesale lumber storage yards
except as modified herein.

3-2 General.

3-2.1 Fire loss experience in lumberyards indicates that
large undivided stacks, congested storage conditions,
delayed fire detection, inadequate fire protection, and inef-
fective fire-fighting tactics are the principal factors that
allow lumberyard fires to reach serious proportions. The
fire hazard potential inherent in lumber storage operations
with large quantities of combustible material can best be
controlled by a positive fire prevention program under the
direct supervision of top management and should include:

(a) Selection, design, and arrangement of storage yard

areas and materials handling equipment based upon
sound fire prevention and protection principles.
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(b) Facilities for early fire detection, transmission of

alarm_ and fire extinguishment. (See NFPA 72, National Fire
Alarm Code.)

(¢) Fire lanes to separate large stacks and provide access
for effective fire-fighting operations.

(d) Separation of yard storage from yard buildings and
other exposing properties.

(¢) An effective fire prevention maintenance program,
including regular yard inspections by trained personnel.

3-2.2 Cargo yards with lumber stored on piers or
wharves, and lumber stored on raised platforms present
special problems of construction and protection. NFPA
307, Standard for the Comstruction and Fire Protection of
Marme Terminals, Piers, and Wharves, and the authority hav-
ing jurisdiction should be consulted in each case.

3-2.3 Itis recognized that retail and wholesale lumber stor-
age yards are normally located within municipal boundaries
where there are municipal water supplies available for fire
protection. For basic fire protection, the municipal system
should be capable of supplying at least four 2Y/s-in. (63.5-mm)
hose streams simultaneously [1000 gpm (63 L/sec) mini-
mum]. Where large-scale fire fighting operations may be
expected, larger water supplies are needed. Where protec-
tion from municipal water supplies and hyvdrant systems is
not present or is not considered adequate by the authority
having jurisdiction, a yard fire hydrant system should be
provided.

3-3 Open Yard Storage.

3-3.1 Lumber stacks should be on solid ground, prefera-
bly paved or surtaced with materials such as cinders, fine
gravel, or stone. Where the danger of underground fire is
present, refuse- or sawdust-filled land should not be used.

3-3.2 The method of stacking should be solid wherever
possible and in an orderly and regular manner.

3-3.3 It is recognized that some materials will be stored
on pallets in an open yard. As stacks of empty pallets
present a severe fire problem, it is recommended that
empty pallets be stored in accordance with the guidelines
set out in Table 3-3.3(a) and Table 3-3.3(b).

3-3.4 The height of stacks should not exceed 20 ft (6.1 m)
with due regard for stability. Air-drying stickered stacks
are subject to rapid fire spread through the air spaces and
should therefore be kept as low as practicable.

3-3.5 Where stacks are supported clear of the ground,
adequate clearance should be provided for cleaning oper-
ations under the stacks.

3-3.6 Driveways should be so spaced that a maximum
grid system of not over 50 ft X 150 ft (15.2 m X 45.7 m)
is produced.

3-3.7 Driveways should have a minimuni width of 15 ft
(4.6 m) and an all-weather surface capable of supporting
fire department apparatus.

3-3.8 Where the yard has earth or crushed stone drives,
boundary posts with signs designating stacking limits
should be provided to indicate vard area and alley limits.
In paved yard areas, painted boundary limits can be used
instead of posts and signs.

Table 3-3.3(a) Recommended Clearance Between Outside Idle
Pallet Storage and Building

Minimum Distance, ft (m) of

Wall Construction Wall from Storage of

Under 50 to Over 200
Wall Type Openings 50 Pallets 200 Pallets Pallets
Masonry None 0 0 0
Wired glass
with outside
sprinklers
I-hr doors 0 10 (3.0) 20 (6.1)
Wired or plain
glass with outside
sprinklers
Y4-hr doors 10 (3.0) 20 (6.1) 30 (9.1)
Wood or metal with
outside sprinklers
Wood, metal, or other 20 (6.1) 30 (9.1) 50 (15.2)

Notes:

I Fire-resistive protection comparable to that of the wall should also be
provided for combustible eave lines, vent openings, etc.

2. When pallets are stored close to a building, the height of storage should
be restricted 1o prevent burning pallets from falling on the building.

3. Manual outside open sprinklers generally are not a reliable means of
protection unless property is attended to ac all times by plant emergency
personnel

4. Open sprinklers controlled by a deluge valve are preferred.

Table 3-3.3(b)

For outdoor idle pallet storage, separation between piles
of idle pallets and other yard storage should be as follows:

Pile Size Minimum Distance, ft (m)
Under 50 pallets 20 (6)
50 — 200 pallets 30 (9.1)
Over 200 pallets 50 (15.2)

3-4 Buildings.

3-4.1 Automatic sprinklers provide an efficient means of
fire detection and extinguishment. Automatic sprinkler
protection is therefore recommended for all large storage
buildings containing combustible contents and auxiliary
buildings containing hazardous operations that may consti-
tute an exposure to outside lumber storage or other prop-
erty. Automatic sprinkler protection for buildings used for
indoor storage of forest products should be designed in
accordance with NFPA 231, Standard for General Storuge;
NFPA 231C, Standard for Rack Storage of Materials; or NFPA
231F, Standard for the Storage of Roll Paper. The authority
having jurisdiction should be consulted for requirements
pertaining to automatic sprinkler installations. (See NFPA
13, Standard for the Installation of Sprinkler Systems.)

3-4.2 Where automatic sprinklers are not installed, large
storage buildings should be subdivided by fire walls into
compartments not exceeding area limits specified in gener-
ally accepted model building codes.

3-5 Exposure Protection.

3-5.1 Many retail lumbervards sell clay, concrete, and
stone products. It is recommended that these and other
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least burnable materials (large-size timbers and flat-stacked
stock) be stored or stacked on the perimeter of the yard to
act as a barrier between the yard and adjacent properties
ov buildings.

3-5.2 Exposure to the Yard.

3-5.2.1 Except as noted in 3-5.2.2, open yard stacking
should be located with as much clear space to buildings as
practicable. Building walls should have sufficient fire resis-
tance to contain a fre that originates in the building, and
windows or other openings should be reduced in size or
adequately blocked to prevent radiant heat exposure to the
open yard stacking. (See 8-3.1.)

3-5.2.2 Unsprinklered buildings containing hazardous
manuflacturing or other operations, i.e., woodworking,
glazing, painting, dry kilns, auto repairing, grain or feed
milling or grinding. aboveground fuel or gasoline tanks,
etc., should have at least 50 ft (15.2 m) of clear space to the
nearest lumber stack. shed, or warehouse. Boundary posts
with signs designating stacking limits should be provided
to designate the clear space to the aforementioned build-
ings, tanks, etc.

3-5.3 Exposure from the Yard. Because of the large
quantities of material generally involved in lumberyard
fires, some form of exposure protection for adjoining
properties is recommended. Clear spaces or walls capable
of providing fire barriers between yard storage and the
exposed properties are desirable. The responsibility for the
proper protection of properties adjoining a lumbervard is

often a joint one to be worked out by the cooperation of

the lumberyard and adjoining property owners. Refer in
each case to the authority having jurisdiction.

3-6 Special Fire Prevention.

3-6.1 All power woodworking machines, except for porta-
ble units, should be equipped with refuse removal equip-
ment conforming to NFPA 91, Standard for Exhaust Systems
for Air Conveving of Malerials.

3-6.2 Materials such as hay. coal, grain, and feed should be
stored in separate buildings or in the open with adequate
clear space between yard buildings or open yard storage.

Chapter 4 Outside Storage of Lumber at Other
than Retail or Wholesale Yards

4-1 Application.

4-1.1 The intent of the recommendations contained in
this chapter is to provide hire protection guidance to mini-
mize the fire hazard in large yard storage areas containing
lumber, timber, and other similar wood products not
intended for retail or wholesale distribution at the site.
Each individual property will have its own special condi-
tions of yard use, material handling methods, and topogra-
phy. For this reason, only basic fire protection principles
are recommended herein, which are intended to be
applied with due consideration of all local factors involved.

4-1.2  In addition to the recommendations contained in this
chapter, the provisions outlined in Chapter 8 should apply to
all-large yard storage areas for lumber and timber at other
than retail or wholesale vards, except as modified herein.
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4-2 General.

4-2.1 Fire loss experience in lumber storage yards indicates
that large undivided stacks, congested storage conditions,
delayed fire detection, inadequate fire protection, and inef-
fective fire-fighting tactics are the principal factors that allow
lumberyard fires to reach serious proportions. The fire haz-
ard potential inherent in lumber storage operations with
large quantities of combustible material can best be controlled
by a positive fire prevention program under the direct super-
vision of top management and should include:

(a) Selection, design, and arrangement of storage yard
areas and materials-handling equipment based on sound
fire prevention and protection principles.

(b) Facilities for early fire detection, transmission of
alarm, and fire extinguishment. (See NFPA 72, National Fire
Alarm Code.)

(c) Fire lanes to separate large stacks and provide access
tor effective fire-fighting operations.

(d) Separation of yard storage from mill operations and
other exposing properties.

(e) An effective fire prevention maintenance program,
including regular yard inspections by trained personnel.

4-2.2 Cargo yards with lumber stored on piers or
wharves, and lumber stored on raised platforms present
special problems of construction and protection. NFPA
307, Standard for the Construction and Fire Protection of
Manme Termanals, Piers, and Wharves, and the authority hav-
ing jurisdiction should be consulted in each case.

4-3 Basic Lumberyard Protection.

4-3.1* For basic fire protection, the hydrant system should
be capable of supplying at least four 2Yo-in. (63.5-mm) hose
streams simultaneously [1,000 gpm (63 L/sec) minimum}
while maintaining a positive residual pressure in the fire pro-
tection hydrant system.

Where large-scale fire fighting operations may be
expected, larger water supplies with adequate mains are
needed. (See Section 4-4.)

For early extinguishment with basic fire protection,
hydrants should be spaced with sufficient 2Ys-in. (63.5-mm)
hose attached so as to permit rapid hose laying to all parts of
the stacking areas. For this reason, it is recommended that
hydrants be spaced at about 250-ft (76.2-m) intervals so that
any part of the yard can be reached with 200 ft (61.0 m) of
hose. Hydrants preferably should be located at fire lane inter-
sections. A hydrant hose house with at least 200 ft (61.0 m) of
fire hose and auxiliary equipment should be provided at each
hydrant. (See NFPA 24, Standard for the Installation of Private
Fire Service Mains and Their Appurtenances.)

4-3.2  Access to the plant and yard from public highways
should be provided by all-weather roadways capable of
supporting fire department apparatus.

4-3.3 The storage site should be reasonably level, solid
ground, preferably paved or surfaced with material such as
cinders, fine gravel, or stone. Refuse- or sawdust-filled
land, swampy ground, or areas where the hazard of under-
ground fire is present should not be used.

4-4 Special Lumberyard Protection.

4-4.1 Yards consisting of single carrier loads of green flat-
stacked lumber present a minimum hazard that generally
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requires only the basic protection provisions of Section 4-3
for effective fire control. High stacks of lumber stickered
for air drying present a severe hazard that will require
effective use of large stream equipment and greatly
expanded water supplies for fire control. In yards requir-
ing more than the basic protection provisions of Section
4-3 for effective fire control, the following provisions are
recommended as a guide. The relative importance of these
provisions and the degree to which they may be needed
will vary with yard conditions, and the authority having
jurisdiction should be consulted in all cases.

4-4.2 Powerful water supplies and large mains should be
provided where adequate public or private fire department
services are available. Large stream equipment. such as
portable turrets and deluge sets. requires 750 gpm to
1000 gpm (47.3 L/sec to 63.1 L/sec) for each appliance.
Monitor towers may require supplies in excess of 1000 gpm
(63.1 Lisec) for each unit. In large yards where the hazard is
severe, many of these devices might need to be operated
simultaneously.

4-4.3 Fire lanes suitable for fire department operations
should be provided with storage arranged so that no part
of the occupied area is more than 50 ft (15.2 m) in any
direction from access by motorized fire-fighting equip-
ment. Where special extinguishing equipment, such as
portable turrets, deluge sets, and monitor towers, is avail-
able, access distances may be governed by their eftective
reach with available water supplies. Fire lanes should be kept
unobstructed, have an all-weather surface sufficiently strong
to support fire apparatus, and should be of sufficient width to
permit maneuvering of motorized fire apparatus.

4-4.4 Stack heights should be limited. Heights in excess
of 20 ft (6.1 m) seriously restrict effective extinguishing
operations. Air-drying stickered stacks are subject to a
more rapid fire involvement and should be kept as low as
possible.

Chapter 5 Outside Storage of Ties, Poles, Piles,
Posts, and Other Similar Forest Products at
Pressure Treating Plant Yards

5-1 Application.

5-1.1 The intent of the recommendations contained in
this chapter is to provide fire protection guidance to mini-
mize the fire hazard in yard storage areas containing
treated and untreated ties, poles, piles, posts, and other
similar forest products in yards connected with pressure
treating plants, but not including the treating buildings,
processes, or storage of treating materials. Each individual
property will have its own special conditions of yard use,
stock handling methods, and topography. For this reason,
only basic fire protection principles are recommended
herein, which are intended to be applied with due consid-
eration of all local factors involved.

5-1.2 Ties, as used herein, includes ties, poles. piles,
posts, and other similar forest products. Treated ties are
those pressure impregnated with preservatives.

5-1.3 In addition to the recommendations contained in
this chapter. the provisions outlined in Chapter 8 should
apply to all outside storage of ties, poles, piles. posts, and

other similar forest products at pressure treating plant
yards, except as modified herein.

5-2 General. Fire loss experience in tie storage vards
indicates that large undivided stacks. congested storage
conditions, delayed fire detection, inadequate fire protec-
tion, and ineffective fire-fighting tactics are the principal
factors that allow fires to reach serious proportions. The
fire hazard potential inherent in tie storage operations with
large quantities of combustible material can best be con-
trolled by a positive fire prevention program under the
direct supervision of top management and should include:

(a) Selection, design, and arrangement of storage yard
areas and materials-handling equipment based upon
sound fire prevention and protection principles.

(b) Facilities for early fire detection, transmission of
alarm, and fire extinguishment. (See NFPA 72, National Fire
Alarm Code.)

(c) Fire lanes to separate large stacks and provide access
for effective fire-lighting operations.

(d) Separation of yard storage from mill buildings and
other exposing properties.

(e) An effective fire prevention maintenance program,
including regular yard inspections by trained personnel.

5-3 Basic Tie Yard Protection.

5-3.1 Unobstructed alleyways of sufficiént width for hand
or cart fire hose laying operations should be provided
between piles. A minimum allevway width of 4 ft (1.2 m) is
recommended. Alleyways should be spaced so that initial
fire-fighting operations can be effective. With relatively
open stacking (stacking that will permit penetration of fire
extinguishing streams) this can usually be accomplished by
providing a 4-ft (1.2-m) or greater width alleyway between
alternate rows of tie stacks [see Figure 5-3.1(a)]. Flat crib-
style stacking without space between stacks that forms solid
packed rows would require a 4-ft (1.2-m) or greater width
alleyway between each row. Where the stacking area does
not permit a 4-ft (1.2-m) or wider alleyway between each
such row, the length of the rows (distance between fire
lanes) should be held to 75 ft (22.9 m) or less. In no event
should such alleyways be reduced to less than 2 ft (0.6 m)
in width [see Figure 5-3.1(b)).

5-3.2*% For basic fire protection, the hydrant system should
be capable of supplying at least four 2Yo-in. (63.5-mm) hose
streams simultaneously [1000 gpm (63 1/sec) minimum]
while maintaining a positive residual pressure in the fire pro-
tection hvdrant system.

Where large-scale fire fighting operations may be
expected, larger water supplies with adequate mains are
needed. (See Section 5-4.)

For early extinguishment with basic fire protection,
hydrants should be spaced with sufficient 2Vo-in. (63.5-mm)
hose attached so as to permit rapid hose laying to all parts
of the stacking areas. For this reason, it is recommended
that hydrants be spaced at about 250-ft (76.2-m) intervals
so that any part of the yard can be reached with 200 ft
(61.0 m) of hose. Hydrants preferably should be located at
fire lane intersections. A hydrant hose house with at least
200 ft (61.0 m) of fire hose and auxiliary equipment should
be provided at each hydrant. (See NFPA 24, Standard

for the Installation of Private Fire Service Mains and Their

Appurtenances.)
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Figure 5-3.1(a) Relatively open stacking methods.
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Figure 5-3.1(b) Crib-style stacking into solid rows.

5-3.3 Access to the plant and vard from public highways
should be provided by all-weather roadways capable of
supporting fire department apparatus.

5-3.4 The storage site should be reasonably level, solid
ground, preferably paved or surfaced with material such as
cinders, fine gravel, or stone. Refuse- or sawdust-filled
land, swampy ground, or areas where the hazard of under-
ground fire is present should not be used.

5-4 Special Tie Yard Protection.

5-4.1 Tie yards containing low-stacked storage. small
amounts of treated ties, and well-separated treating facili-
ties present minimum hazards that generally require only
the basic protection provisions of Section 5-3 for effective
fire control. High stacking over extensive areas, congested
storage. and large amounts of treated tie storage present
increased hazards that require additional safeguards and
protection facilities. In vards requiring more than the basic
protection provisions of Section 5-3 for effective hire con-
trol, the following provisions are recommended as a guide.
The relative importance of these provisions and the degree
to which they may be needed will vary with yard condi-
tions. and the authority having jurisdiction should be con-
sulted in all cases.

5-4.2 Powerful water supplies and large mains should be
provided where public or private fire department services are
available. Large stream equipment, such as portable turrets
and deluge sets, requires 750 gpm to 1000 gpm (47.3 L/sec
to 63.1 L/sec) for each appliance. Monitor towers may require
supplies in excess of 1000 gpm (63.1 L/sec) for each unit. In
large yards where the hazard is severe, many of these devices
might need to be operated simultaneously.
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5-4.3 Fire lanes suitable for fire department operations
should be provided with storage arranged so that no part
of the occupied area is more than 50 ft (15.2 m) in any
direction from access by motorized fire-fighting equipment.
Where special extinguishing equipment, such as portable tur-
rets, deluge sets, and monitor towers, is available, access dis-
tances may be governed by their effective reach with available
water supplies. Fire lanes should be kept unobstructed, have
an all-weather surface sufficiently strong to support fire appa-
ratus, and should be of sufhicient width to permit maneuver-
ing of motorized fire apparatus.

5-4.4 Stack heights should be limited. Heights in excess
of 20 ft (6.1 m) seriously restrict effective extinguishing
operations.

5-4.5 Treated ties should not be intermixed with untreated
products. A 100-{t (30.5-m) clear space should be maintained
between treated tie storage and untreated storage.

Chapter 6 Outside Storage of Wood Chips and
Hogged Material

6-1 Application.

6-1.1 The intent of the recommendations contained in
this chapter is to provide fire protection guidance to mini-
mize the fire hazard in yard storage areas containing wood
chips and hogged material. Each individual property will
have its own special conditions of yard use, handling meth-
ods, and topography. It is recognized that climate condi-
tions, wood species, and the age of piles are all factors
affecting fire safety. For these reasons, only basic fire pro-
tection principles are recommended herein, which are
intended to be applied with due consideration of all local
factors involved.

6-1.2 Except for the surface layer, the moisture content of
a pile of wood chips or hogged material is quite high, so
surface fires will not generally penetrate more than a few
inches into the pile. Fire tests indicate that for areas of
average humidity conditions, the flame propagation over
the surface is relatively slow. These conditions permit
ready extinguishment, provided that there is early detec-
tion and good access. It is expected that in areas where
long periods of low humidity prevail, faster surface flame
spread may be anticipated, increasing the importance of
early detection and good access.

6-1.3 In addition to the recommendations contained in
this chapter, the provisions outlined in Chapter 8 should
apply to all outside storage of wood chips and hogged
material, except as modified herein.

6-2 General.

6-2.1 Fire experience and fire tests indicate that two com-
pletely different types of fires may occur in storage piles —
surface fires and internal fires. Fire prevention activities
and fire protection facilities should, therefore, be prepared
to cope with both situations. These programs should be
under the direct supervision of top management and
should include:

(a) Selection, design, and arrangement of storage yard

areas and materials-handling equipment based upon
sound fire prevention and protection principles.
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(b) Establishing control over the various factors that
lead to spontaneous heating, including provisions for mon-
itoring the internal condition of the pile.

(c) Facilities for early fire detection and extinguishment.
(See NFPA 72, National Firve Alarm Code.)

(cl) Fire lanes around the piles and access roads to the
top of the piles for effective fire-fighting operations.

(e) Facilities for calling the public fire department and
facilities needed by them for fire extinguishment.

() An effective fire prevention maintenance program,
including regular yard inspections by trained personnel.

6-2.2 Internal heating is a hazard inherent to long-term
bulk storage of chips and hogged material that will
progress to spontaneous combustion under certain pile
conditions. Internal fires are difficult to detect and extin-
guish. Unless provisions are made for measuring internal
temperatures, such fires may burn for long periods before
emission of smoke at the surface indicates an internal fire.
Extinguishment then becomes a lengthy and expensive
loss-control and operating problem requiring equipment
and manpower to move large portions of the pile, either by
digging out the burning portions or removing the
unburned portions of the pile. Experience has shown that
these conditions create very large losses and special atten-
tion should be given to the prevention of spontaneous
combustion and to prefire planning as how best to handle
an imminent or actual fire in a particular pile.

6-2.3 Prevention of internal fires requires an understand-
ing of the factors that cause exothermic oxidation so that
steps can be taken to minimize this hazard and to provide
means of monitoring temperature conditions inside the pile.
The following are some of the important items that should be
considered when establishing operating procedures:

(a) Avoid all refuse and old chips in the chip pile base.
(b) The storage site should be reasonably level. solid
ground, or should be paved with blacktop, concrete, or

other hard-surface material that has been thoroughly
cleaned before starting a new pile.

(c) Operating plans for the buildup and reclaiming of

the pile should be based upon a maximum turnover time
of one year under ideal conditions. Piles containing other
than screened chips made' from cleaned and barked logs
(for example, whole-tree chip piles containing bark, leaves,
and other extraneous or hogged material) may be subject
to greater degrees of spontaneous heating and thermal
degradation and should be reclaimed more frequently.

(d) Limit pile size. Fundamentally. several small piles
are better than one large pile. Keep pile heights low, par-
ticularly for piles that inherently carry a larger percentage
of fines and are subject to greater compaction. For exam-
ple, veneer chip piles should be limited to 50 ft (15.2 m) in
height.

(e) Install thermocotples during pile buildup, or provide
other means for measuring temperatures within the pile with
regular (normally weekly) reports to management.

() Control quality of chip supplies in terms of percent-
age of fines.

(g) Avoid the concentration of fines during pile buildup.
Pneumatic systems produce an air-classification of stored
materials that should be recognized and appropriate steps

taken to minimize concentration of fines. It is preferable to
spread new stored materials in a relatively even layer over
the pile.

(h) Wetting the pile regularly will help keep fines from
drying out and help maintain the moisture content of the
surface laver of the pile. It is important to minimize the
diffusion of water from wer stored material into dry fines to
reduce exothermic heating caused by sorption eftects, and
it is also important to maintain surface moisture content so
as to reduce the hazard of surface fires during periods of
hot, dry weather.

(i) Vehicles used on all piles should be of a type that
minimizes compaction.

6-3 Pile Protection.

6-3.1 Itis recommended that piles be constructed with an
access roadway to the top of the pile in order to reach any
part of the pile. For very large piles, two or more access
roadways on opposite sides of the pile are recommended.
This applies only to storage in excess of 30 days.

6-3.2 Narrow, low piles facilitate fire extinguishment;
therefore, piles should not exceed 60 ft (18.3 m) in height,
300 ft (91.4 m) in width, and 500 ft (152.4 m) in length.
Where pile height and width are such that all portions of
the pile cannot be reached by direct hose streams from the
ground, arrangements should be made to provide fire-
fighting service in these areas and small fire stream sup-
plies should be available on the top of the pile for handling
small surface fires and for wetting the pile in dry weather.
When piles exceed 500 ft (152.4 m) in length. they should
be subdivided by fire lanes having at least 30 ft (9.1 m)
clear space at the base of the piles. Low barrier walls
around piles are recommended to clearly define pile
perimeters, prevent “creeping,” and facilitate cleanup of
fire lanes.

6-3.3 It is recommended that. where suitable, a small,
motorized vehicle amply equipped with portable extin-
guishing equipment or a water tank and pump be pro-
vided. Lightweight ladders that can be placed against the
side of the pile should be placed at convenient locations
throughout the yard for use by the plant emergency orga-
nization. Training of the plant emergency organization
should also include procedures and precautions to be
observed by vard crews employing power equipment in
fighting internal fires. (Sev §-4.6.)

6-3.4 Due to the size and configuration of piles, it is not
practical to provide portable fire extinguishers within 75 ft
(22.9 m) of travel distance to any point. At a minimum,
however, portable fire extinguishers suitable for Class A
fires should be provided on all vehicles operating on the
pile, in addition to the normal Class B units for the vehi-
cle. Where hydrant hose houses are provided, a Class A
extinguisher of at least a 2-A rating should be provided.
(See NFPA 10, Standard for Porlable Five Extinguishers.)

6-3.5 Fire hydrants connected to yard mains should be
provided so that any part of the pile(s) may be reached by
hose equipment provided in each hydrant hose house.
Each hydrant hose house should be equipped with a com-
plement of 2Vs-in. (63.5-mm) and 1'/s-in. (38.1-mm) hose,
a 2lo-in. X 1Yo-in. (63.5-mm X 38.1-mm) gated wye, and
1Y9-in. (38.1-mm) combination nozzles.

1996 Edition



46-10

STORAGE OF FOREST PRODUCTS

It is recommended that hydrants be spaced at about
250-ft (76.2-m) intervals so that any part of the yard can be
reached with 200 ft (61.0 m) of hose.

Where pile configurations are such that all parts of the
pile cannot be reached by the hose. a fire hose cart(s)
equipped with an ample supply of hose and nozzles should
be strategically placed in the storage area.

6-3.6 The amount of water needed to control a pile fire
will vary substantially depending upon the size of the pile.
Weather conditions, operating methods, geographic loca-
tion. the type of material stored, and the degree to which
wetting may be employed affect the potential for a large
area surface fire. Experience indicates that exposure to
long periods of hot, dry weather with no regular surface
wetting creates conditions under which fast-spreading sur-
face fires, that require many hose streams for control
depending on the size of the pile, can occur.

Likewise, the frequency of pile turnover and operating
methods affect the potential for serious internal fires. Piles
built using methods that allow a concentration of fines and
piles stored for long periods of time with no turnover are
subject to internal heating that, if undetected, can create
intense internal fires. .

A minimum flow of 500 gpm (31.5 L/sec) should be pro-
vided at any fire hydrant in the pile area. Additional flows
should be provided as needed where conditions are likely
to produce serious surface fires or large internal fires. Fire
mains should be engineered to deliver the above gallonage
plus allowance for operational uses and special extinguish-
ing equipment at a residual pressure of 60 psi to 100 psi
(413.7 kPa to 689.5 kPa) at the hydrants.

6-3.7 Standard automatic sprinkler protection should be
provided in all tunnels and enclosures under the pile. (See
NFPA 13, Standard for the Installation of Sprinkler Systems.) All
other handling and conveyor installations of combustible
construction, or elevated ones of noncombustible construc-
tion that are hood-enclosed, should also be provided with
automatic sprinkler protection. Automatic sprinklers are
needed in the above areas due to the difficulty of hand fire
fighting in concealed, enclosed. or elevated areas. All
motor and switch gear enclosures should be provided with
approved, suitable portable fire extinguishers. (See NFPA
10, Standard for Portable Fire Extinguashers.)

6-3.8 Power-operated, shovel- or scoop-type vehicles,
dozers, or similar equipment should be available for use in
moving stored material for fire fighting. With the use of
this equipment, surface types of pile fires can usually be
removed from the affected areas and extinguished.

Where deep-seated fires occur within the pile or under
the pile in tunnels or other enclosures. this equipment is
invaluable in breaking down the entire pile and spreading
it out in a safe vard area, which allows fire fighters using
hand hose lines or deluge units to extinguish both the pile
and ground-spread stored material.

6-3.9 Temporary convevors and motors on the surface or
adjacent to the piles should be avoided.

6-3.10 Physical protection should be provided to prevent
heat sources such as steam lines, air lines, electrical motors,
and mechanical drive equipment from becoming buried or
heavily coated with combustible material. A high standard
of housekeeping should be maintained around all potential
heat sources.
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6-3.11 Care should be exercised to prevent tramp metal
from entering the piles, or sections of blower pipes from
being buried in the piles. Tramp metal collectors or detec-
tors, or both, are recommended on all conveyor and
blower systems. '

6-4 Exposure Protection.

6-4.1 Experience indicates that radiated heat from expos-
ing fires in storage piles does not ordinarily pose a serious
ignition threat to other piles provided that recommended
clear spaces are maintained. Flying brands from exposing
fires, especially during high winds, do present a hazardous
ignition source. Upwind forest or brush fires can also
present a problem in relation to flying sparks and brands.
Incinerators or open refuse burning should not be permit-
ted in any area where sparks could reach the storage piles.

6-4.2 Buildings or other structures near storage piles
may pose a serious exposure hazard to the pile. A clear
space should be maintained between piles and exposing
structures, vard equipment, or stock. depending on the
degree of exposure hazard. Pile-to-pile clearance of at least
30 ft (9.1 m) at the base of the pile is recommended.
Greater clearance is desirable when piles are high and side
slopes are greater than 60 degrees.

Chapter 7 Outside Storage of Logs

7-1 Application.

7-1.1 The intent of these recommendations is to provide
fire protection guidance to minimize the fire hazard in log
yard storage areas containing saw, plywood, or pulpwood
logs stored in ranked piles commonly referred to as “cold
decks.” These recommendations do not apply to stacked
piles of cordwood; however, where such material is stored
in ranked piles, these recommended safe practices may be
used as a guide, recognizing that pile widths will be sub-
stantially narrower than the typical log cold deck contem-
plated herein.

Each individual property will have its own special condi-
tions for yvard use, stock handling methods, and topogra-
phy. For this reason, only basic fire protection principles
are recommended herein, which are intended to be
applied with due consideration of all local factors involved.

7-1.2  In addition to the recommendations contained in this
chapter, the provisions outlined in Chapter 8 should apply to
all outside storage of logs. except as modified herein.

7-2 General.

7-2.1 Fire loss experience in outside storage of logs indi-
cates that large undivided piles, congested storage condi-
tions. delayed fire detection, inadequate fire protection,
and ineffective fire-fighting tactics are the principal factors
that allow log pile fires to reach serious proportions. The
fire hazard potential inherent in log storage operations
with large quantities of combustible materials can best be
controlled by a positive fire prevention program under the
direct supervision of top management and should include:

(a) Selection, design, and arrangement of storage yard
areas and materials-handling equipment based upon
sound fire prevention and protection principles.
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(b) Facilities for early fre detection, transmission of
alarm, and fire extinguishment. (See NFPA 72, National Fire
Alarm Code.)

(¢) Fire lanes to separate large piles and provide access
for eflective fire-fighting operations.

(d) Separation of yard storage from mill operations and
other exposing properties.

(e) An eflective fire prevention maintenance program,
including regular vard inspections by trained personnel.

7-2.2  Special problems of construction and protection are
involved when logs are stored on piers or wharves. NFPA
307, Standard for the Construction and Fire Protection of
Marine Terminals, Piers. and Wharves, and the authority hav-
ing jurisdiction should be consulted in each case.

7-3 Basic Log Yard Protection.

7-3.1 The storage site should be reasonably level, solid
ground, preferably paved or surfaced with material such as
cinders. fine gravel, or stone. Refuse- or sawdust-filled
land, swampy ground, or areas where the hazard of under-
ground fire is present should not be used.

7-3.2  Access to the plant and yard from public highways
should be provided by all-weather roadways capable of
supporting fire department apparatus.

7-3.3 All sides of each cold deck should be accessible by
means of fire lanes. A fire lane width of 1Ys times the pile
height, but not less than 20 ft (6.1 m), is recommended
with fire lanes between alternate rows of two pile groups
providing a clear space of at least 100 ft (30.5 m). The
length of each cold deck should not exceed 500 fi (152.4 m).
Fire lanes for access across each end, providing a clear space
of at least 100 ft (30.5 m) to adjacent pile rows or other
exposed property, should be provided. Where practical,
greater widths are desirable to minimize the effects of radi-
ated heat, particularly in high piled yards. (Se¢ Figure 7-3.3.)

© _ 100-ft (30.5-m) clear space and fire lane ©

100-ft
(30|.5-m)| Log pile H' high | [
clear
space Firelane 1%2H — not less than 20 ft (6.1 m)
and :
I fire L Log pile | |

lane 5501t (76.2-m)

hydrant spacing

| 1

Figure 7-3.3 Layout of log storage yard.

7-3.4% For basic fire protection, the hydrant svstem should
be capable of supplying at least four 2Vs-in. (63.5-mm) hose
streams simultaneously [1000 gpm (63.1 L/sec) minimum]
while maintaining a positive residual pressure in the fire pro-
tection hydrant system.

Where large-scale fire fighting operations may be
expected, larger water supplies with adequate mains arve
needed. (See Section 7-4.)

For early extinguishment with basic fire protection,
hydrants should be spaced with sufficient 2Vs-in. (63.5-mm)
hose attached so as to permit rapid hose laying to all parts of

the piling areas. For this reason, it is recommended that
hydrants be spaced at about 250-ft (76.2-m) intervals so that
any part of the yard can be reached with 200 ft (61.0 m) of
hose. Hvdrants preferably should be located at fire lane inter-
sections. A hydrant hose house with at least 200 ft (61.0 m) of
fire hose and auxiliary equipment should be provided at each
hydrant. (See NFPA 24, Standard for the Installation of Private
Fire Service Mains and Thetr Appurtenances.)

7-3.5 Dynamite should never be used as a means to
reclaim frozen log piles.

7-3.6 During dry weather. piles should be wet down peri-
odically. The installation of a portable piping system
equipped with irrigation or lawn-type sprinklers on the top
of each log pile is recommended.

7-4 Special Log Yard Protection.

7-4.1 Small log yards containing a single cold deck of low
height [10 ft (3.0 m) or less), having good access and well
separated from other property, present minimum hazards
that generally require only the basic protection provisions
of Section 7-3 for effective five control. Higher piles, multi-
ple piles over extensive areas, congested storage, or serious
exposure situations present increased hazards that require
additional safeguards and protection facilities. In yards
requiring more than the basic protection provisions of Sec-
tion 7-3 for eftective fire control, the following provisions
are recommended as a guide. The relative importance of
these provisions and the degree to which they may be
needed will vary with yard conditions. and the authority
having jurisdiction should be consulted in all cases.

7-4.2 Adequate water supplies and large mains should be
provided to supply large stream equipment such as portable
turrets and deluge sets, which require 750 gpm to 1000 gpm
(47.3 Lsec to 63.1 Lisec) for each appliance. Monitor towers
may require supplies in excess of 1000 gpm (63.1 L/sec) for
each unit. In large yards where the hazard is severe many of
these devices might need to be operated simultaneously.

7-4.3 Fire lanes suitable for fire department operations
should be provided as outlined in 7-3.3. Fire lanes should
be kept unobstructed. They should have an all-weather
surface sufficiently strong to support fire apparatus, and
should be of sufficient width to permit maneuvering of
motorized fire apparatus.

7-4.4 Pile heights should be limited. Heights in excess of
20 ft (6.1 m) seriously restrict effective extinguishing oper-
ations as successtul extinguishment of log pile fires
requires penetration of the pile from the side by hose
streams. Where pile heights exceed 20 ft (6.1 m), it is rec-
ommended that elevated monitor nozzles or mobile ele-
vated nozzles, or both. be provided, and mobile elevated
nozzles should be considered when piling height exceeds
12 {t (3.7 m).

Chapter 8 General Fire Protection

8-1 Application.

8-1.1 The two key points to reducing fire losses in areas
used for the storage of forest products are reduction of the
sources of fire ignition and a positive program for early
detection and extinguishment of incipient fires. Applica-
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tion of the principles of fire prevention in Section 8-2 can
reduce fire occurrences. Principles of good fire protection
are set torth in Sections 8-3 and 8-4.

8-1.2 These principles are intended to apply to all facili-
ties as outlined in Chapters 3 through 7.

8-2 Operational Fire Prevention.

8-2.1 Weeds. grass, and similar vegetation should be pre-
vented throughout the entire vard and any vegetation
growth should be sprayed as often as needed with a satis-
factory herbicide or ground sterilizer, or grubbed out.
Dead weeds should be removed after destruction. Weed
burners should not be used.

8-2.2 Good housekeeping should be maintained at all
times. including regular and frequent cleaning of
materials-handling equipment. Combustible waste materi-
als such as bark, sawdust, chips, and other debris should
not be permitted to accumulate in quantity or location that
will constitute an undue fire hazard.

8-2.3 Smoking should be prohibited except in specified
safe locations. “No Smoking” signs should be posted in
those areas where smoking is prohibited, and signs indicat-
ing areas designated as safe for smoking should be posted
in those locations. Smoking areas should be provided with
approved, noncombustible ash receptacles. Smoking should
be specifically prohibited in and around railroad cars.

8-2.4 Access into the yard areas by unauthorized persons
should be prohibited. Where needed, storage areas should
be enclosed with a suitable fence equipped with proper
gates located as necessary to allow the entry of fire depart-
ment apparatus.

8-2.5 Miscellaneous occupancy hazards such as vehicle
storage and repair shops, cutting and welding operations,
flammable liquid storage. liquefied petroleum gas storage,
and similar operations should be safeguarded in accor-
dance with recognized good practice. Refer to various
NFPA standards applicable to specific occupancy hazards.

8-2.6 Vehicles and other power devices should be of an
approved type, and should be safely maintained and oper-
ated. Vehicle fueling operations should be conducted in
specified safe locations. isolated from storage areas and
princip')l ()peraling buildings. (See NFPA 505, Fire Safety
Standard for Powered Industrial Trucks Including Type Dmgna-
tions. Areas of Use, Maintenance, and Operation.)

8-2.6.1 Diesel or gasoline fueled vehicles that operate on
hogged material or chip piles, in log storage areas, or in lum-
ber storage arcas should be equipped with fixed fire extin-
guishing systems of a type approved for off-road vehicles.

8-2.7 All electrical equipment and installations should con-
form to the provisions of NFPA 70, National Electrical Code®.

8-2.8 Salamanders, braziers, open fires, and similar dan-
gerous heating arrangements should be prohibited. Heat-
ing devices should be limited to approved-type equipment
installed in an approved manner.

8-2.9 Suitable safeguards should be provided to minimize
the hazard of sparks caused by such equipment as refuse
burners, boiler stacks, vehicle exhausts, and locomotives.
Burning of shavings, sawdust, and refuse materials should
be conducted only in an approved enclosed refuse burner
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equipped with an approved spark arrester and located at a
safe distance from the nearest point of any yard. See NFPA
82, Stundard on Incinerators and Waste and Linen Handling
Systems and Equipment, for small rubbish burners. The
design and location of large burners presents special prob-
lems, and the authority having jurisdiction should be
consulted.

8-2.10 Stacks from solid fuel-burning furnaces and boil-
ers should be equipped with spark-arresting equipment to
prevent hot sparks from reaching the ground, and consid-
eration should be given to spark hazard in determining the
height of such stacks.

8-2.11 Solid fuel-fired steam locomotives, cranes, and
similar equipment entering or operating in yards should
be equipped with heavy screening and hinged openings
between the mud ring and the flave of the ash pan to pre-
vent hot coals from dropping from the ash pan. It is rec-
ommended that front end screens of coal-fired locomotives
be examined at frequent intervals. Oil-fired steam equip-
ment should be provided with fully enclosed drip pans to
prevent burning oil from escaping. It is recommended that
diesel locomotives be equipped with approved spark
arresters or other devices to prevent the escape of glowing
carbon particles from the exhausts.

8-2.12 If yard storage areas are located in regions highly
susceptible to lightning strikes. consideration should be
given to the installation of lightning protection on masts or
towers to provide area protection. (See NFPA 780, Standard
Jor the Installation of Lightning Protection Systems.)

8-2.13 No cutting, welding, or other use of open flames
or spark-producing equipment should be permitted in the
storage area unless by an approved permit system.

8-3 Exposure Protection.
8-3.1 Exposure to the Yard.

8-3.1.1 Yard areas should be separated from plant oper-
ations and other structures so that fire exposure into the
yard will be minimized. Minimum separation should be by
means of a clear space permanently available for fire-
fighting operations. The width of the clear space should be
based upon the severity of exposure, which will vary with
the area. height, occupancy, construction, and protection
of the exposing structure, and the type of stacking and
height of adjacent stacks.

8-3.1.2 Unsprinklered manufacturing buildings and
other large structures with combustible contents represent
a severe exposure to yard storage, unless the exterior walls
have the necessary fire resistance to act as a fire separation
and are essentially absent of unprotected openings. In gen-
eral, unsprinklered saw mills, planing mills, treating
plants, adzing mills, and similar buildings without essen-
tially blank walls should be separated from yard storage by
a clear space, as recommended by NFPA 80A, Recommended
Practice for Protection of Buildings from Exterior Fire Exposures.

8-3.1.3 Fully sprinklered structures present a lesser expo-
sure hazard. Automatic sprinkler protection is desirable in
all operating and principal storage buildings. Separation
consideration between yards and spr inklered buildings will
generally be deter mined by the seriousness of the exposure
from the yard. (See 8-3.2.)
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8-3.1.4 Forest, brush, and grass fire exposure should be
minimized by providing adequate clear space that is carefully
kept free of combustible vegetation. Clear space of widths at
least equivalent to fire lanes should be provided for grass
exposures. and clear space of widths at least 100 ft (30.5 m)
should be provided for light brush exposures. In forested
areas, a wider clear space should be provided.

8-3.2 Exposure from the Yard.

8-3.2.1 Fire exposure to adjacent structures and nearby
property constitutes one of the major fire protection prob-
lems of forest products storage operations that can be
solved satisfactorily only by cooperation between adjacent
property owners. The authority having jurisdiction should
be consulted in all cases.

8-3.2.2 Special protection provisions discussed in this rec-
ommended practice furnish a reasonable degree of protec-
tion against direct radiated heat through a combination of
special protection facilities and controlled storage methods.
It should be recognized, however, that these facilities can-
not be expected to cope with adverse weather conditions
and flying brands. Also, in situations where yard materials
and storage methods need special protection facilities but
where such protection (which includes adequate water sup-
plies, fire department manpower, and equipment) is not
available, exposure from the yard creates serious confla-
gration potential. Where these conditions prevail, addi-
tional protection against storage yard exposure should be
provided, as practicable, by one or more of the following:

(a) Providing greater clear space.

(b) Use of barrier walls of such fire-resistive properties
and stability that the passage of flames and heat can be
effectively prevented for a prolonged period of time.

(c) Employing perimeter stacking methods that will fur-
nish the equivalent of barrier walls, i.e., materials of great-
est thickness and green flat-stacked stock.

(d) Use of wall construction for exposed structures hav-
ing adequate fire resistance.

(e) Use of automatic sprinkler systems specially
designed for protection of the exposed structures.

8-4 Fire Detection and Extinguishment.

8-4.1 In all forest product storage operations, provisions
should be made tor early fire detection and extinguish-
ment. This requires watchmen and alarm service, plant
emergency organization manpower and extinguishing
equipment, and ready access by means of fire lanes into all
parts of the storage areas so that fire extinguishing equip-
ment can be promptly brought to the site of the fire.

8-4.2 When a fire is discovered. no matter how small, the
public fire department and plant emergency organization
should be notified at once. The telephone number of the
fire department and the location of the nearest fire alarm
box should be posted conspicuously in several locations in
the yard and buildings.

8-4.3 In storage yards, a reliable means for prompt trans-
mission of fire alarms to public fire departments and plant
emergency organizations should be provided at convenient
and accessible locations in the yard.

8-4.4 It is recommended that standard. hourly watchman
service be maintained throughout the night and during all

nonoperating periods. Watchmen should be competent, and
rounds should be supervised by an approved central station
watchman’s time detector or recorded by a portable watch
clock.

8-4.5 Watchmen and other employees should be fully
instructed in the proper procedure of transmitting a fire
alarm and in the use of all fire protection equipment. (See
NFPA 601, Standard for Security Services in Fire Loss Prevention.)

8-4.6 Itis recommended that an industrial fire brigade be
organized. It should be well trained and adequately
equipped to combat fire while the public fire department is
responding to the alarm. (See NFPA 600, Standard on Indus-
trial Fire Brigades.)

8-4.7 Portable fire extinguishers suitable for the fire haz-
ard involved should be provided at convenient, conspicu-
ously accessible locations in the yard. Where practicable,
approved portable fire extinguishing equipment should be
placed so that maximum travel distance to the nearest unit
should not exceed 75 ft (22.9 m). (See NFPA 10, Standard
for Portable Fire Extinguishers.) It is recommended that
approved fire extinguishers of suitable type be provided on
all power vehicles and units, including haulage or private
locomotives in the yard.

8-4.8 A public or private fire main and hydrant system
with ample water supply should be provided. Where ade-
quate public fire protection is not available. private outside
fire protection facilities should be provided.

8-4.8.1 Private Fire Service Mains and Hydrants. A pri-
vate fire service main and hydrant system should be installed
in accordance with NFPA 24, Standard for the Installation of
Private Five Service Mams and Their Appurtenances. Hydrants
should be of an approved type and located so that any part
of the yard can be reached with 200 ft (61.0 m) of hose.
Where practicable, a 50-ft (15-m) separation should be pro-
vided between storage and yard hydrants.

8-4.8.2 Fire Pumps. Where provided, fire pumps should
be installed in accordance with NFPA 20, Standard for the
Installation of Centrifugal Firve Pumps.

8-4.8.3 Pressure Tanks. Where provided, pressure tanks
should be installed in accordance with NFPA 22, Standard
for Water Tanks for Private Fire Protection.

8-4.8.4 Gravity Tanks. Where provided, gravity tanks
should be installed in accordance with NFPA 22, Standard
for Water Tanks for Private Fire Protection.

8-5 Testing and Maintenance of Fire Protection Systems.
Water-based fire protection systems, such as fire pumps,
storage tanks, fire hydrants, and their related equipment,
should be tested and maintained in accordance with NFPA
25, Standard for the Inspection. Testing, and Maintenance of
Water-Based Fire Protection Systems.

Chapter 9 Referenced Publications

9-1 The following documents or portions thereof are ref-
erenced within this recommended safe practice and should
be considered part of the recommendations of this docu-
ment. The edition indicated for each reference is the cur-
rent edition as of the date of the NFPA issuance of this
document.

1996 Edition
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9-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

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

NFPA 13, Standard for the Installation of Sprinkler Systems,
1994 edition.

NFPA 20, Standard for the Installation of Centrifugal Fire
Pumps. 1993 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protec-
tion, 1996 edition.

NFPA 24. Standard for Installation of Private Five Service
Mains and Their Appurtenances, 1995 edition.

NFPA 25, Standard for the Inspection, Testing. and Mainte-
nance of Water-Based Fire Prolection Systems, 1995 edition.

NFPA 70, National Electrical Code, 1996 edition.

NFPA 72, National Fire Alarm Code, 1993 edition.

NFPA 80A, Recommended Practice for Protection of Build-
ings from Exterior Five Exposures. 1993 edition.

NFPA 82, Standard on Incinerators and Waste and Linen
Handling Systems and Equipment, 1994 edition.

NFPA 91, Standard for Exhaust Systems for Air Conveying of
Materials, 1995 edition.

NFPA 231, Standard for General Storage, 1995 edition.

NFPA 231C, Standard for Rack Storage of Materials. 1995
edition.

NFPA 231F, Standard for the Storage of Roll Paper, 1996
edition.

NFPA 307, Standard for the Construction and Fire Protection
of Marine Terminals, Piers, and Wharves, 1995 edition.

NFPA 505, Fire Safety Standard for Powered Industrial
Trucks Including Type Designations, Areas of Use, Maintenance,
and Operation, 1992 edition.

NFPA 600, Standard on Industrial Fire Brigades, 1996
edition.

NFPA 601, Standard for Security Services in Fire Loss Pre-
vention, 1996 edition.

NFPA 780, Standard for the Installation of Lightning Protec-
tion Systems, 1995 edition.

Appendix A Explanatory Material

This Appendix is not a part of the yecommendations of thiy NFPA doc-
wment but is included for informational purposes only.

A-2-1 Authority Having Jurisdiciton. The phrase
“authority having jurisdiction” is used in NFPA documents
in a broad manner, since jurisdictions and approval agen-
cies vary, as do their responsibilities. Where public safety is
primary, the authority having jurisdiction may be a fed-
eral, state, local, or other regional department or individ-
ual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department:
building official; electrical inspector; or others having stat-
utory authority. For insurance purposes, an insurance
inspection department, rating bureau, or other insurance
company representative may be the authority having juris-
diction. In many circumstances, the property owner or his
or her designated agent assumes the role of the authority
having jurisdiction; at government installations, the com-
manding officer or departmental official may be the
authority having jurisdiction.

A-3-1.2 The type of operations at properties where these
recommendations apply will vary widely. Retail lumber
and building material operations are often characterized
by large area buildings with minor outside storage areas.
On the other hand, wholesale and distribution yards may
involve large outside storage areas that present fire protec-
tion problems similar to mill yards. The principles outlined
in Chapter 4 should be used as a further guide for large
outside storage areas and the authority having jurisdiction
should be consulted in all cases.

A-4-3.1 The usual practice of maintaining a minimum
residual pressure of 20 psi (137.9 kPa) is recommended.

A-5-3.2 The usual practice of maintaining a minimum
residual pressure of 20 psi (137.9 kPa) is recommended.
A-7-3.4 The usual practice of maintaining a minimum
residual pressure of 20 psi (137.9 kPa) is recommended.

Index

© 1996 National Fire Protection Association, All Rights Reserved.

The copyright in this index is separate and distinct from the copyright in the document which it indexes. The licensing provisions set forth
for the document are not applicable to this index. This index may not be reproduced in whole or in part by any means without the express

written permission of the National Fire Protection Association. Inc.

_A-

Access, fire fighting ......................... 8-2.4: see also Fire lanes
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PART I

46- 1 - (Entire Document): Accept
SUBMITTER: Technical Committee on General Storage
RECOMMENDATION: The Technical Committee on General
Storage proposes the withdrawal of NFPA 46, Recommended Safe
Practice for Storage of Forest Products.
SUBSTANTIATION: This Committee Proposal is prompted by a
Standards Council directive. At thelrjuly 1997 meeting, the
Standards Council approved an initiative to centralize all
requirements pertaining to the design and installation of sprinkler
- - systems. The directive calls for the relocation of those portions of
- NFPA 24, NFPA 231, and NFPA 231C-pertaining to sprinkler
systems and fire mains into NFPA 13, and for the withdrawal of
these documents. Those portions of NFPA 231 and NFPA 231C
not pertaining to sprinkler systems are to be addressed by the
Technical Committee on General Storage and redesignated as
NFPA 230, Standard for the Fire Protection of Storage. While the
directive does not specifically include NFPA 46, the Technical
Committee on General Storage believes that it should as it is
consistent with the overall initiative.

Since NFPA 46 contains no information on sprinkler systems, the
Technical Committee on General Storage is recommending that
this document be incorporated into NFPA 230, Standard on the
Fire Protection for Stora;f” See the report on NFPA 230 in the
Annual 1999 Report on Proposals.

COMMITTEE ACTION: Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE: 27
VOTE ON COMMITTEE ACTION:

AFFIRMATIVE: 23, .

NEGATIVE: 1~

NOT RETURNED: 3 O'Rourke, Shiner, Thomas
EXPLANATION OF NEGATIVE:

MALANGA: .The current version of NFPA 230 that is proposed
for.adoption has not been adequately reviewed nor revised by the
committee in order to eliminate conflicts that have occurred via
the consolidation of NFPA 46, NFPA 231, NFPA 231C, NFPA

231D, NFPA 231E, and NFPA 231 F, and the extraction of sprinkler -

provisions there from into NFPA 13. Because of this, the
individual standards should not be withdrawn until the proposed
NFPA 230 document can stand on it's own without conflict.

PART IF
L . Wt . (Log #CP1)
230- 1 - (Entire-Document): Accept
SUBMITTER: Technical Committee on General Storage
RECOMMENDATION: Redesignate those portions of NFPA 46,
NFPA 231, NFPA 231C, NFPA ‘lglE,, and NFPA 231F not pertaining
to sprinkler systems as NFPA 230, Standard for the Fire Protection
of Storage as indicated. Also, copy those l-erons of NFPA 231D
not pert:umng to spnnklcr systems into NFPA 230 using NFPA's
‘Extract Policy. -
. SUBSTANT[AT!ON Thns prorosal is prompted by a St;mdards
* " Council directive.. ‘At thelrjuly 997:meeting, the Standards
Council.approved an initiative to centralize.all requirements .
pertaining to the.design and installation. of automatic sprinkler
. systems into NFPA 13.,-The new project calls for the relocation. of -
*those portions of NFPA 24, NFPA 2g1. and NFPA 231C pertaining -
o sprinkler systems and fire’mains:into NFPA:13.- Additionally; the
" project calls.for: the review:of all NFPA standards containing
,o5 % spnnkler syste requirements; determme how they can best bc
- ccntnhzed ) T

(Log #CP1) -

" rack storage chapter is silent on this issue:"
" .EXPLANATION OF ABSTENTION: .-

The Standards Council also directed that non-sprinkler systemn

ortions of NFPA 231 and NFPA 231C be addressed by the

echnical Committee on General Storage. The Technical
Committee on General Storage proposes that those portions of
NFPA 231 and NFPA 231C not pertaining to sprinkler systems he
redesignated as NFPA 230, Standard for the Flre Protection of
Storage.

In addition -to incorporating non-sprinkler system related -
information from Nl::EA 231 and NFPA 231G, this proposal also
recommends that those non-sprinkler system related portions of
NFPA 46, NFPA 231E, and NFPA 231F also be redesignated as part
of NFPA 230. While NFPA 46, NFPA 231E, and NFPA 231F where
not specifically addressed by the Standards Council directive, the
committee believes that they should be and has made a requestto  _ »
the Standards Council asking that those portions of NFPA 281E and . *
NFPA 231F addressing sprinkler systems be assigned to the .
Sprinkler Project. NFPA 46 contains no sprinkler system
information. Additionally, the committee has recommended that °
NFPA 46, NFPA 231E, and NFPA 231F be withdrawn. See the -
report for NFPA 46, NFPA 231E, and NFPA 231F in the Annual
1999 Report on Proposals.

This proposal also recommends that the non-sprmklcr system .
related portions of NFPA 231D, Standard for the Storage of Rubber
Tires, be copied into NFPA 230 using NFPA's extract policy. "This
action provides consistency with what is being proposed for the
other storage document.

The information from NFPA 46, NFPA 231, NFPA- 231C ‘NFPA -

231D, and NFPA 231E, and NFPA 231F that is being redesignated .
as NFPA 230 or being copied into NFPA 230 is identified in
parenthesis following the new section number. Information from
NFPA 46 and NEPA 231E is being moved to the appendix of NFPA’
230 because NFPA 46 and NFPA 231E are recommended pncnces S
providing advisory information only. C o w
COMMITTEE ACTION: Accept. :
NUMBER OF COMMITTEE MEMBERS hLlClBLE TO VOTE. 27 /
VOTE ON COMMITTEE ACTION:

AFFIRMATIVE: 21

NEGATIVE: 1

ABSTENTION: 1 |

NOT RETURNED: 4 Everson, O'Rourke, Shiner, Tl\om1s :
EXPLANATION OF NEGATIVE: - B

MALANGA: The current version of NFPA 230 that is proposed
for adoption has not been adequately reviewed nor revised by the
committee in order to eliminate conflicts that have occurred via the
consolidation of NFPA 46, NFPA 231, NFPA 231C, NFPA 231D,
NFPA 231E, and NFPA 231F, and the extraction of sprinkler ‘-
provisions there from into NFPA 13. Because of this, the v
individual standards should not be withdrawn until the proposcd -
NFPA 230 document can stand on it's own wnthou: conﬂlc(. ~-
COMMENT ON AFFIRMATIVE: '

SMITH: Fire testing and fire experience demonstrntes tlmt the
probability of controlling a fire in a storage facility that falls within.
the current-scope of NFPA 230 without '\utom:mc spnnkler L i
protection is very low. -

Accordingly, if the stated purpose of this st:md'u'd is to prowde a’
reasonable degree of protection based on sound engineering
principles; test data and field experience, the scope of this standard

. should provide a cleaner and more consistent approach rcgardmg

protection. Currently, the general and:roll paper chapters'of the -+
standard exclude unsprinklered buildings by, scope whereas the ™!

COLLINS: 1am a new member on this committee (NFPA




The NFPA Codes and Standards Development Process

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

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

Report on Proposals

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

Report on Comments

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

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

Association Action

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

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

committee's report.

Voting Procedures

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

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

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



Sequence of Events Leading to Publication
of an NFPA Committee Document

Call for proposals to amend existing document or for recommendations on new document.
v
Committee meets to act on proposals, to develop its own proposals, and to prepare its report.

v

Committee votes on proposals by letter ballot. If two-thirds approve, report goes forward.
Lacking two-thirds approval, report returns to committee.

v
Report is published for public review and comment. (Report on Proposals - ROP)
v
Committee meets to act on each public comment received.

v

Committee votes on comments by letter ballot. If two-thirds approve, supplementary report goes
forward. Lacking two-thirds approval, supplementary report returns to committee.

v
Supplementary report is published for public review. (Report on Comments - ROC).
v
NFPA membership meets (Annual or Fall Meeting) and acts on committee report (ROP and ROC).
v
Committee votes on any amendments to report approved at NFPA Annual or Fall Meeting.

v

Complaints to Standards Council on Association action must be filed
within 20 days of the NFPA Annual or Fall Meeting.

v

Standards Council decides, based on all evidence, whether or not to issue standard
or to take other action, including hearing any complaints.

v

Appeals to Board of Directors on Standards Council action must be filed
within 20 days of Council action.



FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249.

Date 9/18/93 Name __John B. Smith Tel. No. _617-555-1212

Company

Street Address 9 Seattle St., Seattle, WA 02255

Please Indicate Organization Represented (if any) __Fire Marshals Assn. of North America

1. a) NFPA Document Title _National Fire Alarm Code NFPA No. & Year NFPA 72, 1993 ed.

b) Section/Paragraph __1-5.8.1 (Exception No.1)

FOR OFFICE USE ONLY

2. Proposal recommends: (Check one) [ new text Log #
U revised text ,
X deleted text Date Rec'd

3. Proposal (include proposed new or revised wording, or identification of wording to be deleted): (Note: Proposed
text should be in legislative format: i.e., use underscore to denote wording to be inserted (inserted wording) and stfike-lhrough to denote wording to

be deleted (deleted-weording).
Delete exception.

4. Statement of Problem and Substantiation for Proposal: (Note: State the problem that will be resolved by your recommenda-
tion; give the specific reason for your proposal including copies of tests. research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.)

A properly installed and maintained system should be free of ground faults. The occurrence of one or more ground
faults should be required to cause a “trouble” signal because it indicates a condition that could contribute to future
malfunction of the system. Ground fault protection has been widely available on these systems for years and its cost is
negligible. Requiring it on all systems will promote better installations, maintenance and reliability.

5. ® This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on or as a result of
his/her own experience, thought, or research and. to the best of his/her knowledge, is not copied from another source.)

QO This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink.
Note 2: If supplementary material (photographs, diagrams, reports. etc.) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant NFPA the non-exclusive, royalty-free rights, including non-exclusive,. royalty-free rights in copy-
right, in this proposal and I understand that I acquire no rights in any publication of NFPA in which this proposal in

this or another similar or analogous form is used. : z _ﬁ

Signature (Required)

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL



FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249.

Date Name Tel. No.

Company

Street Address

Please Indicate Organization Represented (if any)

1. a) NFPA Document Title NFPA No. & Year

b) Section/Paragraph

FOR OFFICE USE ONLY

2. Proposal Recommends: (Check one) (O new text Log #
O revised text Date Rec'd
Q deleted text ate Rec

3. Proposal (include proposed new or revised wording, or identification of wording to be deleted): (Note: Proposed
text should be in legislative format: i.e., use underscore to denote wording to be inserted (inserted wording) and strike-through to denote wording to

be deleted (deleted-werding).

4. Statement of Problem and Substantiation for Proposal: (Note: State the problem that will be resolved by your recommenda-
tion; give the specific reason for your proposal including copies of tests, research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.)

5. Q This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on or as a result of
his/her own experience, thought, or research and, to the best of his/her knowledge, is not copied from another source.)

Q This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink.
Note 2: If supplementary material (photographs, diagrams, reports, etc.) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant NFPA the non-exclusive, royalty-free rights, including non-exclusive, royalty-free rights in copy-
right, in this proposal and I understand that I acquire no rights in any publication of NFPA in which this proposal in

this or another similar or analogous form is used.

Signature (Required)

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL
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Join over 63,000
professionals
like yourself.

Belong to NFPA!

You can have impact on issues that attect
the fire safety industry—How?

When you belong to NFPA you'll receive special membership benefits that help you make informed
decisions and make your voice a stronger one in the fire safety community. Your benefits include:

1. Voting privileges on proposed changes to 4. Special invitations to Annual, Fall, and
existing codes and standards, and on new codes Regional Meetings—where you can compare
and standards. notes with your colleagues and take a position
2. The NFPA Journal, Fire News newsletter, on issues that affect you. All these benefits—
and NFPA Journal Reference Directory & Buyers’ plus the pride and confidence that comes with
Guide—your source for fire statistics, reports, membership in an internationally acclaimed
investigations, manufacturers, and codes and organization can be yours for annual dues of
standards references. $95.00. Join today!

3. 10% discount on all products and services.

O YES! Send me an application to join my colleagues at NFPA today!

Name Date
Address ) Signature
City, State, Zip

Code PA1

You can't beat
this value on
NFPA codes and
standards...

Stay up-to-date on fire codes with this
super, money-saving service!

In the dynamic world of fire protection, you need to keep up with current fire code requirements, recent
changes, and new developments. The National Fire Codes® Subscription Service makes that an easier job!
This complete service delivers every NFPA code and standard directly to you—over 290 essential codes
in all! As a subscriber, you automatlcallv receive new and revised documents from NFPA’s Annual and
Fall Meetings—as soon as they are pubhshed Plus, additional mailings keep you informed of changes
as they happen, so you are always working with the latest requirements.

) YES! Start my subscription today! (Item No. 2H-NFCSS) $675.00 (NFPA Members $610.00%)

Total amount enclosed $ , _ NFPA Member No.
N 0 Ienclose a check (payable to NFPA).
ame __ — 7 Pleasebill me.
Address For easy ordering, call toll-free
City, State, Zip 1-800-344-3555!
’ Monday-Friday, 8:30 AM-8:00 PM, ET
* Prices subject to change.

Thank you
Jor your
purchases!

NFPA listens to our customers. Please let us know what you think.

What types of products would you like to see more of?

L] seminars [] training packages
] code handbooks ) (] informational brochures
L] general reference books [ electronic media
(] videos L] other )
In what subject area(s) would you like to see more products?
[ ] electrical (] life safety
) Fire Prevention Week _ | fire service
OJ public education L] hazardous materials
(] other

How can NFPA better serve your needs?
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1 Fire Prevention Code
10 Portable Extinguishers
10R Portable Fire Extinguishing Equipment
in Dwellings
11 Low-Expansion Foam
11A Medium- and High-Expansion Foam
Systems
11C Mobile Foam Apparatus
12 Carbon Dioxide Systems
12A Halon 1301 Systems
13 Sprinkler Systems
13D Sprinkler Sys., Dwellings
13E Sprinkler Prop., F.D. Operations in
13R Sprinkler Sys., Res. Occ. up to and
Including 4 Stories
14 Standpipe, Hose Systems
15 Water Spray Fixed Systems
16 Deluge Foam-Water Systems
16A Closed Head Foam-Water
Sprinkler Systems
17 Dry Chem. Ext. Systems
17A Wet Chem. Ext. Systems
18 Wetting Agents
20 Centnfugal Fire Pumps
22 Water Tanks
24 Private Fire Service Mains
25 Water-Based Fire Prot. Systems
30 Flam. Liquids Code
30A Automotive and Marine Service
Station Code
30B Aerosol Products
31 Oil-Burning Equipment
32 Drycleaning Plants
33 Spray Application
34 Dipping and Coating Processes
35 Organic Coatings
36 Solvent Extraction Plants
37 Combustion Engines and Gas Turbines
40 Motion Picture Film
40E Pyroxylin Plastic
43B Organic Peroxide Formulations
43D Pesticides, Storage
45 Laboratones Using Chemicals
46 Forest Products, Storage
49 Hazardous Chemicals Data
50 Bulk Oxygen Systems
50A Gaseous Hydrogen Systems
50B Liquefied Hydrogen Systems .
51 Welding, Cutting and Allied Processes
51A Acetylene Charging Plants
51B Cutting and Welding Processes
52 CNG Vehicular Fuel Systems
53 Oxy. Atmospheres, Fires in
54 Nat'l Fuel Gas Code
55 Compressed and Liquefied Gases in
Portable Cylinders
57 LNG Vehicular Fuel Systems
58 LP-Gas Storage
59 LP-Gas, Utility Plants
59A LN-Gas. Stg., Handling
61 Agricuttural and Food Products Facilities
65 Aluminum Processing
68 Venting of Deflagrations
69 Explosion Prev. Systems
70 National Electrical Code
70B Elect. Equip. Maint.
70E Electrical Safety in Employee Work
72 National Fire Alarm Code
73 Residential Eiect. Maint. for Dwellings
75 Electronic Computer Systems
77 Static Electricity
79 Elect. Std. for Ind. Machinery
80 Fire Doors and Fire Windows
80A Exterior Fire Exposure, Prot. from
82 Incinerators, Systems & Equip.
86 Ovens and Furnaces
86C Ind. Furn., Sp. Processing
86D Ind. Furnaces, Vacuum
88A Parking Structures
88B Repair Garages
90A Air Conditioning Systems
90B Warm Air Htg., Air Cond
91 Exhaust Syst. for Air Conveying of
Matenals
92A Smoke-Control Systems

Bibliography of NFPA Standards

92B Smoke Mgmt. Syst. in Malls, Atria,
Large Areas

96 Commercial Cooking Operations

97 Heating Terms, Glossary

99 Health Care Facilities

99B Hypobarnic Facilities

101" Life Safety Code

101A Alt. Approaches to Life Safety

102 Grandstands, Folding/Telescopic
Seating, Tents, and Membrane Struct.

105 Smoke-Control Door Assemblies

110 Emer., Standby Power Systems

111 Stored Electrical Energy Emer. &
Standby Power Systems

115 Laser Fire Protection

120 Coal Preparation Plants

121 Self-Propelled & Mobile Surface
Mining Equip.

122 Underground Metal and Nonmetal
Mines

123 Undergr. Bituminous Coal Mines

130 Fixed Guideway Transit Systs.

150 Racetrack Stables

170 Fire Safety Symbols

203 Roof Coverings/Roof Deck

204M Smoke, Heat Venting

211 Chimneys, Fireplaces, Vents

214 Water Cooling Towers

220 Types Bldg. Construction

231 General Storage

231C Rack Storage of Mat'ls.

231D Rubber Tires, Storage

231E Baled Cotton, Storage

231F Roll Paper, Storage

232 Records, Prot.

232A Archives and Records Centers

241 Construction, Alteration, and
Demolition Operations

251 Bldg. Constr. & Mat'ls., Fire Tests

252 Door Assem., Fire Tests of

253 Floor Covering Systems, Test for

255 Bldg. Mat'ls., Burning Character

256 Roof Coverings, Tests of

257 Window Assemblies, Tests of

258 Smoke Generation, Test of

259 Heat of Bldg. Mat'ls., Test for

260 Cig. Ignition Resistance—

Components of Furniture, Tests for

Cig. Ignition Resistance—Uphol. Furn.

Assem., Tests for

262 Wires and Cables, Test for Fire and
Smoke Char. of

263 Heat & Smoke Release Rates, Test for

264 Heat-Release Rates Using Oxygen-
Consumption Calonmeter, Test for

264A Heat Release Rates—Uphol. Furn.

Comp. & Mattresses

265 Textile Wall Coverings—Room
Fire Growth Contribution, Tests for

266 Uphol. Furn Exp. to Flaming Ignition
Sources, Test for

267 Mattress and Bedding Exp. to Flaming
Ignition Source, Test for

268 Ignitibility of Exterior Wall Assemblies,
Test for

269 Toxic Potency Data for Fire Hazard
Modeling, Test for

291 Fire Hydrants

295 Wildfire Control

297 Communications Systems

298 Foam Chem. for Class A Fuels/Rural
Suburban

299 Wildfire, Protection Life and Property
from

302 Pleasure and Comm. Motor Craft

303 Marinas and Boatyards

306 Vessels, Gas Hazards on

307 Marine Terminals, Piers, Wharves

312 Vessels, Constr., Repair

318 Cleanrooms

321 Class. Flam. Liquids

325 Prop. of Flam. Liquids, Gases, Solids

326 Underground Storage Tanks, Safe

Entry

Cleaning Small Tanks

26

-

32

~

328 Manholes, Sewers, Flam. Liquids
and Gases in

329 Flam. and Com. Liquid. Underground
Releases

385 Tank Vehicles

386 Portable Shipping Tanks

395 Farms, Storage Flam. Liquids

402M Aircraft Rescue, Fire Fighting

403 Arrcraft Rescue Services

407 Aurcraft Fuel Servicing

408 Aircraft Extinguishers

409 Arrcraft Hangars

410 Awrcraft Maintenance

412 Eval., Foam Equip. for Aircraft

414 Aircraft Rescue Vehicles

415 Aircraft Fueling Ramp Drainage

416 Airport Terminals

417 Aircraft Loading Walkways

418 Heliports

419 Airport Water Supply Systems

422 Aircraft Accident Response

423 Aircraft Engine Test Facilities

424M Airport/Community Emerg. Planning

430 Liguid/Solid Oxidizers

471 Responding to Haz. Mat. Incidents

472 Haz. Mat. Resp. Prof. Comp.

473 Competencies for EMS Personnel

480 Magnesium

481 Titanium

482 Zirconium

485 Lithium Metal

490 Ammonium Nitrate

491M Haz. Chem. Reactions

495 Explosive Materials

496 Purged Enclosures, Elec. Equip.

497A Class | Haz. Locations for Elec Inst.

4978 Class Il Haz. Locations for Elec.

Inst. in Chem. Process Areas

497M Gases, Vapors Dusts for Elec. Equip.

in Haz. Loc.
498 Explosives Motor Vehicle Term
501A Manufactured Home Instal., Sites
501C Recreational Vehicles
501D Recreational Vehicle Parks
502 Highways, Tunnels, Bridges
505 Powered Industrial Trucks
512 Truck Fire Protection
513 Motor Freight Terminals
550 Fire Safety Concepts Tree
560 Ethylene Oxide
600 Industnal Fire Brigades
601 Guard Service
650 Pneumatic Conveying Systems
651 Aluminum Powder
654 Chemical, Dye, Pharm., and Plastics
Indust.
655 Sulfur Fires and Explosions
664 Wood Processing, Woodworking
701 Textiles, Films, Fire Tests
703 Fire-Ret. Treat. of Bldg. Mat'ls.
704 Fire Hazards of Matenals
705 Field Flame Test for Textiles and Films
780 Lightning Protection Systems
801 Radioactive Materials Facilities
802 Nuclear Research Reactors
803 Light Water Nuclear Power Plants
804 Adv. Light Water Reactor Electric
" Generating Plants
820 Wastewater Facilities
850 Electric Generating Plants
851 Hydroelectric Generating Plants
901 Incident Reporting, Fire Prot. Data
902M Field Incident Manual
903 Property Survey Guide
904 Incident Follow-up Report Guide
906 Fire Incident Field Notes
910 Libraries and Library Collections
911 Museums and Museum Collections
912 Places of Worship
914 Fire Prot. in Historic Struc.
921 Fire and Explosion Investigations
1000 Prof. Qual. Accreditation and
Cert. Sys.
1001 Fire Fighter Prof Qual.
1002 F.D. Vehicle Driver Prof. Qual.

=

1003
1021
1031
1033
1035
1041
1051
1122
1123
1124
1125

1126

1127
1141
1201
1221
1231
1401
1402
1403
1404
1405

1406
1410
1420
1452
1470
1500

1521
1561
1581
1582

1600
1801
1902
1903
1904
1906
1911
1914
1921
1922
1931
1932
1961
1962
1963
1964
1971
1972
1973
1974
1975
1976

1977
1981
1982

1983
1991

1992
1983
1999
2001
8501

8502

8503
8504

8505
8506

Airport Fire Fighter Prof. Qual.

Fire Officer Prof. Qual.

Fire Inspector Prof. Qual.

Fire Investigator Prof. Qual.

Public Fire Educator Prof. Qual.
Fire Instructor Prof. Qual.

Wildland Fire Fighter Prof. Qual.
Model Rocketry

Fireworks Display

Fireworks, Mfg., Trans., Stge
Model Rocket/High Power Rocket
Motors, Mfg.

Pyrotechnics Before Proximate
Audience

High Power Rocketry

Planned Building Groups

Devel. of FP Services for Public
Public Fire Serv Comm,. Systs.
Suburban & Rural Water Supplies
Training Reports, Records

Building Training Centers

Live Fire Training Evolutions

FD SCBA Program

Land-Based Fire Fighters Who
Respond to Marine Vessel Fires
Outside Live Fire Training Evolutions
Initial Fire Attack

Warehouse Occupancies

Dwelling Fire Safety Surveys
Search and Rescue, Struct. Collapse
Fire Dept. Occupational Safety
and Health Prog.

Fire Dept. Safety Officer

F.D. Incident Management Syst.
F.D. Infection Control Program
Medical Requirements for Fire
Fighters

Disaster Management

Pumper Fire Apparatus

Initial Attack Fire Apparatus
Mobile Water Supply Fire Apparatus
Aerial Ladder & Elev. Platform
Wildland Fire Apparatus

Pumps on F.D. Apparatus, Tests of
F.D Aerial Devices, Testing
Portable Pumping Units
Self-Contained Pumping Units
Fire Dept. Ground Ladders, Design
Fire Dept. Ground Ladders, Use
Fire Hose

Fire Hose Care, Use

Fire Hose Connections

Spray Nozzles (Shutoff and Tip)
Prot. Clothing, Structural Fire Fighting
Helmets, Structural Fire Fighting
Gloves, Structural Fire Fighting
Prot. Footwear, Struc. Fire Fighting
Station/Work Uniforms for FF

Prot. Clothing - Proximity Fire
Fighting .

Prot. Clothing - Wildland Fire Fighting
Self-Contained Breathing App.
Personal Alert Safety Systems for
Fire Fighters

Life Safety Rope and Sys. Comp.
Vapor-Protective Suits for Haz.
Chem. Emergencies

Liquid Splash-Protective Suits for
Haz. Chem Emergencies

Support Function Prot. Clothing for
Haz. Chem. Oper.

Prot. Clothing - Medical Emerg.
Oper.

Clean Agent Ext. Systems

Single Burner Boiler Operation
Furnace Explosions/Implosions in
Multiple Boilers

Pulverized Fuel Systems
Atmospheric Fluidized-Bed Boiler
Operation

Stoker Operation

Heat Recovery Steam Generators

FM-95
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