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N O T I C E  

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

For information on the procedures for requesting Technical Cmnmittees 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', Standard~ Council, National Fire 
Protection As,,,ocmtion, 1 Batterymarch Park, P.O. Box 9101. Quincy, MA 0226q-91f}l. 

A <atemcnt,  written or oral, that is not processed in accordance w'ith Section 1{~ of the Regulation~ 
Governing Committee Projects shall not be considered the .fficial position of NFPA or an> of its Committee~ 
and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult apphcable federal, state and local laws and regulations. NFPA does 
not, b~, the pubhcatmn of this document, intend to urge action that is not 111 comphance with applicable laws, and 
this document may not be cnn<rued as doing so. 

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

The Board of Director,, reaffirms that the National Fire Protection A,,sociation recognizes that the toxicity 
of the products of combustion ~s an importaul factor in the loss of life from fire. NFPA has dealt ',~ lth that sub- 
ject in its technical committee documents for many years. 

There is a concern that the growii3g use of synthetic materials may produce more or additional toxic prod- 
ucts of combustion in a fire environment. The Board ha~. therefore, asked all NFPA technical committees to 
review Ihe 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 adviM}ry committee to provide 
specific guidance to the technical committees on questions relating to assessing the ha/ards of the products of 
combustion. 

Licensing Provision 

This document is copyrighted by' the National Fire Protection Association {NFPA }, The terms and condmons 
set forth below' do not extend to the inde,~ Io this document. If pubhc authorities and others reference this docu- 
ment in laws, ordinances, regulations, and administrative order,, or sHnilar instruments, it should be with the 
understanding thai this doctnnent it lu |ormatlve in nature aud doe~ not contain mandatory requiren3ei3ts. Any 
deletions, additions, and changes desired by the adopting authorit> must be noted separately. Those using this 
method ("adoption by reference"} are requested to notify the NFPA (Attenlion. Secretary. Standards Council) in 
writing of such u~e. 

The term "'adoption by' reference" means the citing of the title and pubhshing information only. 

{For further explanation, tee 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 
A,,sociation. which are designed to assure the appointment of technically competent Committee~ having balanced 
representation. While these procedures assure the highest degree of care. neither the National Fire Proteclmu 
Association, its members,  nor those participating in its activities accept any liability resulting from compliance 
or noncompliance with the provisions given herein, for any restriction~ imposed on matermls or processes, or for 
the completeness of the text. 

NFPA has no power or authorit_'r to police or enforce conlpliance with the contents of this docunlenl, and 
any certification of products stating compliance with requirements of this document is made at the peril of the 
certifier. 
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Copyright © 1996 NFPA, All Rights Reserved 

NFPA 231E 

Recommended Practice for the 

Storage of Baled Cotton 

1996 Edition 

This edition of NFPA 231E, Recommended Practice for the Storage of Baled Cotton, 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 231E was approved as an American National Standard on 
February 2, 1996. 

Origin and Development of NFPA 231E 

In the early 1900s, a group of marine underwriters formulated regulations to reduce 
the frequency of excessive fire loss in baled cotton facilities. In 1916, following a joint  
conference with the cotton industry, guidelines were established under  the title "Speci- 
fications and Standards" (also known as "Marine Standards"). 

From 1947 through 1969, the sponsorship was through the Cotton Warehouse and 
Inspection Service (dissolved in 1969). In 1967, interested insurance rating bureaus were 
added as sponsors, and, in 1969, to prevent conflicts with various rating bureau sched- 
ules, the word "Standards" was replaced with "Recommended Good Practices"; how- 
ever, since 1939, the booklet has been commonly referred to as the "Blue Book." 

Numerous revisions have been made over the years to keep current,  the last made in 
1973. Early in 1978, the committee for the "Blue Book" requested that the NFPA con- 
sider a standard on baled cotton storage and handling based on the "Blue Book" recom- 
mended practices. The NFPA Correlating Committee for Storage expanded the scope to 
include all fibers in baled form, which were covered in NFPA 44, Storage of Combustible 
Fibers, which was withdrawn many years ago. 

Little data was found on fire experience for baled fibers, other than cotton, and that 
data was largely empirical in nature. 

Therefore, NFPA 231E was developed by consensus of a test group formed in 1978 
and made up of the cotton warehousing, cotton processing, and insurance industries, 
under  the auspices of the Technical Committee on General Storage, and is limited to 
cotton fiber in baled form, with the intent to convert to a standard as field experience 
becomes available to further substantiate its content. 

The 1989 edition was a reconfirmation of the 1984 edition. 
The 1996 edition incorporates a number  of editorial changes to improve the user 

friendliness of the document. In addition, the terminology has been updated to reflect 
current  practices. 
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CommiRee Scope: This Committee shall have primary responsibility for docurnents on safeguarding gen- • 
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storage specifically covered by other NFPA standards. 
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231E-4 STORAGE OF BALED COTTON 

NFPA 231E 

Recommended Practice for the 

Storage of Baled Cotton 

1996 Edition 

NOTICE: An asterisk'(*) 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 7 and Appendix C. 

Chapter 1 Introduction 

1-1 Scope. 

1-1.1 This r ecommended  practice provides fire protec- 
tion guidance for the storage of  baled cotton in buildings 
and in yards. 

1-1.2 None of  the provisions outl ined should be consid- 
e red  mandatory;  however, it is r ecommended  that prop-  
erty owners follow these r ecommended  practices as a min- 
imum means of  limiting f irespread by the application of  
the storage methods specified, by the separat ion of  major 
storages using fire walls or clear spaces, and by the provi- 
sion of an adequate  means of  extinguishment.  

1-1.3 These guidelines may be permit ted  to be appl ied to 
new or existing facilities. 

1-1.4 There  is no intent to restrict new technologies or 
al ternat ive a r r angemen t s  that  offer pro tec t ion  features 
super ior  to those outlined. 

1-2 General .  

1-2.1 Cotton fiber is readily ignitible and burns freely 
and, when stored in relatively large quantities, poses spe- 
cial fire control  problems not generally encountered  in 
other  common commodities.  

Cotton fiber is compressed  to various densit ies into 
baled form for t ransport ,  storage, and handl ing and is 
largely covered by industry-accepted packaging materials 
and bound  by steel, synthetic or  wire bands, or  wire. The  
bale surfaces normally are ragged in appearance  due to the 
loose fibrous material  not confined by the binding or wrap- 
ping. Frequently,  this ragged appearance  is further  aggra- 
vated by sampling, which exposes addit ional  fibrous mate- 
rial and can contribute to the rapid  spread of  fire. 

Bale storage in relatively large quantities can pose severe 
fire control problems due to the potential  flashover and 
the large area of involvement that could overcome even a 
well designed and suppl ied sprinkler  system; therefore,  
this r ecommended  practice takes into consideration limits 
on the number  of  bales per  building or  fire division and 
the size of  storage blocks. 

Where the bales are t iered or  piled in buildings or  out- 
doors,  the loose surface fibers are easily ignited in the pres- 
ence of  an ignition source and the fire can spread rapidly 
over the entire mass or body of the material; this com- 
monly is called "flashover." Fire then can burrow into the 
bale interiors making detection and ext inguishment  diffi- 

cult, particularly in large mass storage. A quick, hot fire 
then can ensue and spread beyond the control of ordinary  
extinguishing methods. 

In proper ly  ar ranged storage and with adequate auto- 
matic sprinkler protection, fire normally is confined to the 
pile of  origin, al though an aisle fire can be expected to 
involve more than one tier or pile. Sprinklers usually oper-  
ate beyond the confines of the fire and wet down bales 
immediately adjacent to the burning  pile. 

I f  adequate sprinkler  protection is lacking, if tiers or  
piles are too large or high, if aisle separation is not prop-  
erly maintained, or if the bales are otherwise improper ly  
a r ranged ,  damage  to the section, bui lding,  or  area  of  
involvement will be more severe, if not totally destructive. 

1-2.2 Common causes of fire in baled cotton include, but  
are not limited to: 

(a) Fire-packed bales from the ginning or  o ther  process. 
(b) Steel bands breaking and striking or rubbing (fric- 

tion) against each other  or  other  metallic objects causing 
sparks. 

(c) Ext raneous  sparks  from sources such as vehicle 
exhausts and incinerators. 

(d) Miscellaneous sources such as cutting and welding, 
electrical and mechanical faults, and smoking. 

1-3 Definitions.  Unless expressly stated elsewhere, for 
the purpose  of this document,  the following definitions 
apply: 

Approved.* Acceptable to the authority having juris-  
diction. 

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

Baled Cotton.* A natura l  seed fiber w r a p p e d  and 
secured in industry-accepted materials, usually consisting 
of  burlap,  woven polypropylene or sheet polyethylene, and 
secured with steel, synthetic or wire bands, or wire; can 
also include linters (lint removed from the cottonseed) and 
motes (residual materials from the ginning process). (See 
Table A-l-3.) 

Block Storage. The number of bales closely stacked in 
cubical form and enclosed by aisles or building sides, or both. 

Cold Cotton, Baled cotton five or more days old after 
the ginning process. 

Fire-packed. A bale within which a fire has been  
packed as a result of a process, with ginning being the most 
frequent cause. 

Flameover.  A fire that spreads rapidly over the exposed 
linty surface of the bales. In the cotton industry, the common 
term is "flashover" and has the same meaning. 

Flashover.  See Flameover. 

Labeled.  Equipment  or materials to which has been 
attached a label, symbol, or  other  identifying mark of  an 
organizat ion that is acceptable to the authori ty  having 
jurisdict ion and concerned with product  evaluation that 
maintains per iodic  inspection of  product ion  of  labeled 
equipment  or materials and by whose labeling the manu- 
facturer indicates compliance with appropr ia te  standards 
or  performance in a specified manner .  
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BUILDING CONSTRUCTION/STORAGE ARRANGEMENTS 231E-5 

Listed.* Equipment or materials included in a list pub- 
lished by an organization acceptable to the authority having 
jurisdict ion and concerned with product  evaluation that 
maintains periodic inspection of production of listed equip- 
ment or materials and whose listing states either that the 
equipment or material meets appropriate standards or has 
been tested and found suitable for use in a specified manner. 

Naked Bale. A bale secured with wire or steel straps 
without wrapping.  

Racks. Any combinat ion of vertical, horizontal ,  and 
diagonal members  that supports  stored materials. Some 
rack structures use solid shelves. Racks can be fixed or 
portable. 

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

Tiered Storage, An ar rangement  in which bales are 
stored directly on the floor or  ground,  usually on dunnage  
where stored outdoors,  and two or more bales high. 

Yard Storage. An a r r a n g e m e n t  in which bales are  
stored outdoors  in any open area. See Section 5-2 for addi- 
tional definitions that apply to yard storage only. 

Chapter 2 Building Construction 

2-1 Construction. 

I 2-1.1 Buildings used for the storage of  baled cotton that 
is stored and protected in accordance with this recom- 
mended  practice may be permit ted  to be of any of the 
types described in NFPA 220, Standard on Types of Building 
Construction. 

2-1.2 Buildings that  are  equipped ,  or  that  are  to be 
equipped,  with automatic sprinkler  protection also should 
meet the recommendat ions  of  Chapter  4. 

2-2 Emergency Smoke and Heat Venting. The protec- 
tion out l ined in this r e c o m m e n d e d  practice applies to 
buildings with or without roof  vents and draft  curtains. 

2-3 Fire Divisions or Clear Spaces between Buildings. 

2-3.1 A fire division is a building, compartment ,  or sec- 
tion cut off by fire walls or separation. 

2-3.1.1 Fire divisions or  clear spaces between buildings 
should be in accordance with NFPA 80A, Recommended 
Practice for Protection of Buildings from Exterior Fire Exposures. 

2-3.1.2 Baled cotton storage generally has a fire load in 
excess of  15 lb/ft 2 (73 kg/mZ), which would place its classifi- 
cation, according to NFPA 80A, Recommended Practice for 
Protection of Buildings from Exterior Fire Exposures, in the 
"severe" category. 

2-3.2* Fire walls should be of  masonry and rated for at 
least 4 hours (based on NFPA 251, Standard Methods of Tests 
of Fire Endurance of Building Construction and Materials; 
ASTM E 119, Standard Methods for Fire Tests of Building Con- 
struction and Materials; and UL 263, Standard for Safety Fire 
Tests of Fire Resistance of Building Construction and Materials). 
Such walls should be parape ted  as follows: 

(a) For wood frame [Type V (111-000)] and ordinary  or 
heavy t imber masonry [Type I I I  (211-200) and Type  IV 

(2 HH)], construction parapets  should extend at least 5 ft 
(1.5 m) above the highest point  of any adjacent moni tor  or 
roof  structure within 50 ft (15.2 m) of  the fire wall. Where 
the monitors or the roof  structure adjoins a fire wall, the 
parape t  should extend not less than 71/9 ft (2.3 m) horizon- 
tally from the vertical side of  the roof  structure. If  inter- 
secting end or side walls are other  than masonry, the fire 
wall should extend outward 10 ft (3.1 m) beyond the end 
or  side wall or should be "teed" at the ends 10 ft (3.1 m) 
from each side of the wall or should be "elled" 20 ft (6.1 m) 
and of an equivalent fire rating. 

(b) For  noncombust ible  construction [Type II  (000)] 
other  than that outl ined in 2-3.2(c), parapets  should be at 
least 21/2 ft (0.75 m) above the roof. I f  intersecting side 
walls a re  o the r  than masonry ,  such wall cons t ruc t ion  
should conform to the specifications of  2-3.2(a). 

(c) For noncombustible construction [Type II (222-111)] 
having masonry walls and with roofs of concrete, gypsum, 
or Class 1 (UL classified) metal deck, the parapet  should 
extend at least 12 in. (0.3 m) above the roof. 

(d) For walls and roofs of fire-resistive construction,  
[Type I (443-332)] parapets  are not necessary. 

2-3.3 Fire walls should be free of  openings. Where open- 
ings are necessary, the number  should be kept to the min- 
imum necessary, and each side should be protected by an 
approved and listed 3-hour-rated fire door,  installed in 
accordance with NFPA 80, Standard for Fire Doors and Fire 
Windows. Doors should be automatic closing with detectors 
or fusible links installed on both sides of the opening and 
interconnected so that the operat ion of  any single detector  
or  fusible link closes both doors simultaneously. 

2-3.4 Substantial guards of a size to protect  fire doors 
from damage or obstruction should be provided.  

Chapter 3 Storage Arrangements 

3-1 General.* This chapter applies to buildings protected 
by a sprinkler system in accordance with Chapter 4, or to 
those not so protected. The tier heights, block sizes, and aisle 
widths outlined may be permit ted but  represent  recom- 
mended maximum and minimum limitations. Fire experi- 
ence and fire tests of  high-piled commodities have shown that 
lower pile heights, smaller block sizes, and wider aisles result 
in a substantial delay in firespread and in providing for man- 
ual fire fighting. Automatic sprinkler effectiveness is also 
improved substantially, with a reduction in water demand 
and a decrease in the quantity of goods damaged. 

3-2 Storage Blocks. 

3-2.1 Storage blocks, tiered or untiered, or on racks, should 
be limited to 700 bales of compressed cotton or 350 bales of 
fiat cotton. (See 3-3.4 for a permitted variation and also Table 
A-1-3 for typical cotton bale types and approximate sizes.) 

3-2.2 The height of t iered or  rack storage should be lim- 
ited to a nominal  15 ft (4.6 m). Rack storage, as used in this 
document,  contemplates baled cotton in a skeleton steel 
pipe or tubular  frame, without shelving, and is limited to a 
single- or double-row configuration not in excess of two 
bales deep. Any variation could create a serious handicap 
to automatic sprinklers that is beyond the design capability 
and should be referred to the authori ty having jurisdiction. 
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231E-6 STORAGE OF BALED C O T T O N  

3-2.3 Rack storage should not extend over aisles or  door-  
ways. 

3-2.4 Racks should not be loaded beyond their design 
capacity and should be designed for seismic conditions in 
areas where seismic resistance for buildings is required.  

3-3 Aisles. 

3-3.1 Aisles should be p rov ided  and maintained to mini- 
mize the spread of fire and to allow convenient access for 
fire fighting, removal of  storage, and salvage operations.  

3-3.2 At least one main aisle, 12 ft (3.7 m) or more in 
width,  should  be p r o v i d e d  in each fire division and  
a r r a n g e d  to subdiv ide  the s torage  into two or  more  
approximately  equal areas. 

3-3.3 Cross aisles separating each storage block should be at 
least 4 ft (1.2 m) in width. The recommended 4-ft (1.2-m) 
aisles allow sprinkler water to penetrate the lower areas of 
storage; however, it should be noted that, for aisles less than 
8 ft (2.4 m) in width, a fire can be expected to communicate 
readily from one block to another, especially in the case of an 
easily ignitible commodity such as cotton fiber. 

3-3.4 Where a 15-ft (4.6-m) cross aisle is provided after 
every fourth or fifth tiered block, each storage block may be 
permitted to be increased to 800 bales of compressed cotton 
and 400 bales of  flat cotton. The purpose of this alternate 
method of tiered storage is to encourage wider cross aisles at 
least intermittently, without reducing the recommended stor- 
age capacity, as an aid in reducing the flashover fire poten- 
tial. Because of the increase in block sizes, however, it is rec- 
o m m e n d e d  tha t  the  au tho r i t y  hav ing  j u r i sd i c t i on  be 
consulted prior  to practicing this method. 

3-3.5 Cross aisles separat ing each single- or double-row 
rack storage configuration should be at least 10 ft (3.1 m) 
in width. 

3-3.6 Aisles should be maintained free of  loose cotton 
fibers. 

3-4 Freshly Ginned Cotton Bales. See Section 5-5. 

3-5 Storage of Commodities Other than Cotton. 

3-5.1 Cotton warehouses, in general,  may be permit ted  to 
be used for the storage of  other  commodities,  subject to the 
following: 

(a) The  storage of other  commodities in a building may 
be permit ted  where baled cotton is not stored. 

(b) High hazard commodities,  such as nitrates or similar 
oxidizing materials, flammable liquids or  gases, explosives, 
or materials of  a highly combustible nature,  should not be 
permit ted where baled cotton is stored in the fire division. 

(c) Any commodit ies that could be hazardous in combi- 
nation with each other  should be stored so that they can- 
not come in contact with each other. 

3-5.2 Where it is necessary to store other  commodit ies 
with baled cotton storage, a clear space of at least 15 ft 
(4.6 m) should be maintained between the baled cotton 
storage and other  commodities.  

3-5.3 Where  commodities of  different classifications are 
permit ted and stored in the same building, whether  on a 
seasonal or other  basis, the protection should be adequate 

for the most hazardous material. (For protection of other com- 
modities, see the applicable NFPA storage standards.) 

3-6 Clearances. 

3-6.1 Proper  c learances  from lights or  l ight f ixtures 
should be maintained to prevent  possible ignition. Incan- 
descent light fixtures should have guards to prevent  igni- 
tion of a commodity from hot bulbs where the possibility of 
contact exists. 

3-6.2 No storage should be located within 3 ft (0.9 m) of 
any electrical switch or panel boards and fuse boxes. 

3-6.3 Baled cotton storage and other combustibles should 
be kept at least 4 ft (1.2 m) from fire door openings so that 
the transmission of fire through a door opening is minimized. 

3-6.4 At least 2 ft (0.6 m) of clearance should be main- 
tained a round  all doors (other than as indicated in 3-6.3), 
fire protection equipment  (including automatic sprinkler 
risers, controlling valves, hose stations, and portable extin- 
guishers), and telephones for accessibility. 

3-6.5 A clearance of at least 3 ft (0.9 m) should be main- 
tained between the top of storage and the roof or  ceiling 
construction in order  to allow sufficient space for the effec- 
tive use of hose streams in buildings not equipped with 
automatic sprinkler protection. 

Chapter 4 Fire Protection 

4-1 Automatic Sprinkler Systems. 

4-1.1 Automatic sprinkler protection is not par t  of the 
recommendat ions  of this document.  However, it is unfor- 
tunate that, in a fire situation, human response is, in most 
cases, unreliable in the first critical moments of  fire devel- 
opment.  Sprinkler  protection is, therefore, the most reli- 
able method of fire detection and suppression. Property 
owners are encouraged to provide sprinkler protection as 
the best means of minimizing a large loss. (See Section 3-5 
for sprinkler protection for other than cotton fiber storage.) 

4-1.2 Automat ic  sp r ink le r  systems, where  p rov ided ,  
should be installed in accordance with NFPA 13, Standard 
for the Installation of Sprinkler Systems. 

Exception: Where modified by this chapter. 

4-1.3 For tiered or rack storage up to a nominal 15 ft 
(4.6 m) in height, sprinkler discharge densities and areas of 
application should be in accordance with Figure 4-1.3. The  
density provided for the area of operat ion can be taken 
from any point on the selected curve. It is not necessary to 
meet more than one point on the selected curve. 

4-1.3.1 Where roof  or  ceiling heights would prohibit  stor- 
age above a nominal 10 ft (3.1 m), the sprinkler discharge 
density may be permit ted to be reduced by 20 percent  of 
that indicated in Figure 4-1.3 but  should not be reduced to 
less than 0.15 gpm/ft 2 [(0.10 L/sec)/m2]. 

4-1.3.2 Baled storage that is not tiered can be based on 
the single-point design curve E for wet-pipe systems and 
curve F for dry-pipe systems. This unt iered design density 
limits storage to the height of one bale, on side or  on end, 
and would likely prohibit  any future tiering without rede- 
sign of the sprinkler system. 
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E - Wet-pipe system for untiered storage 

F - Dry-pipe system for untiered storage 

Figure 4-1.3 Sprinkler system design curves. 

4-1.3.3 In warehouses that have mixed rack storage, tiered 
or untiered storage, or a combination of these, the curve 
applicable to the storage configuration should apply and the 
highest density recommendation should extend at least 15 ft 
(4.6 m) beyond the recommended operating area. 

4-1.3.4 Minimum spr inkler  opera t ing  areas should be 
3 0 0 0  f t  2 (279 m 2) for wet-pipe systems and 3900 ft 2 
(363 m 2) for dry-p ipe  systems; the maximum operat ing 
area should not exceed 6000 ft z (557 m2). No area credit  is 
r ecommended  for the use of  high tempera ture  sprinklers. 

4-1.3.5" On new installations, the use of  sprinkler  heads 
in the ordinary tempera ture  range is recommended ,  sub- 
ject  to the max imum ceiling t empera tu res  out l ined  in 
NFPA 13, Standard for the Installation of Sprinkler Systems. 

4-1.4 Clearance between the top of the storage and the 
sprinkler  deflectors should be at least 18 in. (0.45 m). 
Bu i ld ing  he igh t s  shou ld  allow for p r o p e r  c l ea rance  
between the pile height and sprinkler deflectors. Fire tests 
of high-piled storage have shown that sprinklers are gen- 
erally more effective if located 11/2 ft to 41/2 ft (0.45 m to 
1.4 m) above the storage height. 

4-2 Water Supplies .  

4-2.1 The  total water supply available should be sufficient 
to provide the recommended  sprinkler discharge density 
over the area to be protected,  plus a minimum of 500 gpm 
(32 L/sec) for hose streams. 

4-2.2 Water  supplies should be capable of  supplying the 
total demand  for sprinklers and hose streams for not less 
than 2 hours. 

4-2.3 Recommended water supplies contemplate success- 
ful sprinkler  operat ion when installed. However,  because 
of the flashover fire potential and inherent  unfavorable 
features of  cotton warehousing, there should be an ade- 
quate water supply available for fire depar tment  use. 

4-3 Hydrants .  At locations without public hydrants,  pri- 
vate hydran ts  should be p rov ided  in accordance  with 
NFPA 24, Standard for the Installation of Private Fire Service 
Mains and Their Appurtenances. 

4-4 Manual Inside Protection. 

4-4.1 In buildings of  15,000 ft 2 (1380 m 2) or larger, small 
hose [11/2 in. (38.1 mm)], with combination water spray noz- 
zle, should be provided to reach any portion of a storage area 
with due consideration to access aisle configuration with a 
maximum length of 100 ft (30.5 m) of hose. Such small hose 
should be supplied from one of the following: 

(a) Outside hydrants; 
(b) A separate piping system for small hose stations in 

accordance with NFPA 14, Standard for the Installation of 
Standpipe and Hose Systems; 

(c) Valved hose connections on sprinkler  risers where 
such connections are made upst ream of  the sprinkler con- 
trol valves; 

(d) Adjacent sprinkler systems in accordance with NFPA 
13, Standard for the Installation of Sprinkler Systems. 

4-4.2 Portable listed fire extinguishers should be pro-  
vided in accordance with NFPA 10, Standard for Portable 
Fire Extinguishers, and as amended  by this chapter.  Up to 1/2 
of the required complement  of portable fire extinguishers 
for Class A fires may be permit ted to be omitted in storage 
areas where fixed small hose lines are installed in accor- 
dance with 4-4.1. 

4-4.2.1 Cotton and its wrappings represent  a Class A fire. 
Experience has shown that  ex t inguishment  using "wet 
water" (a chemical agent additive to lower the surface ten- 
sion of  water, thus increasing its penetra t ing and spreading 
qualities) is the most effective on baled cotton fires. 

I Plain water is effective on surface fires but  lacks the pen- 
etrating power of wet water. 

Dry chemical extinguishers using sodium bicarbonate,  
potassium bicarbonate,  or potassium chloride base pow- 
ders have been used to control a surface fire on baled 
fibers and work mainly by coating the fiber with the fire 
re ta rdant  powder,  but  such chemicals do not affect a smol- 
der ing or burrowing fire beneath the surface. 

4-4.2.2 Additional listed extinguishers,  suitable for Class 
B and C fires, or  mult ipurpose types, should be provided 
at each press location and for each motorized vehicle or 
area of hazard other  than Class A. 
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231E-8 STORAGE OF BALED C O T F O N  

4-4.3 Wetting Agent Extinguishing Units. 

4-4.3.1 Pressurized, wheeled, listed, wetting agent extin- 
guishing units, as specified in NFPA 18, Standard on Wetting 
Agents, may be permitted to be used, subject to the author- 
ity having jurisdiction, in lieu of  Class A conventional types 
or small hose lines, provided: 

(a) The unit(s) has an equivalent extinguishing effective- 
ness of 20A for each 151000 ft 2 (1380 m-) of  floor area or 
less. 

(b) The unit(s) has an equivalent extinguishing effective- 
ness of 40A or more for each 30,000 f t  2 (2760 m 2) of  floor 
area. 

4-4.3.2 Placement of  extinguishing units should be at 
locations readily accessible to the main aisles and properly 
protected from damage. 

4-4.4 Extinguishers should be of the nonfreezing type or 
protected against freezing where necessary. 

4-5 Alarm Service. 

4-5.1 Automatic sprinkler systems should have approved 
central station, local, auxiliary, remote station, or propri- 
etary waterflow supervised alarm service. Local waterflow 
alarm service may be permitted where standard guard ser- 
vice is provided in accordance with NFPA 601, Standard for 
Security Services in Fire Loss Prevention. 

Alarm service should comply with NFPA 72, National 
Fire Alarm Code. 

4-5.2 Valves should be supervised in accordance with 
N FPA 13, Standard for the Installation of Sprinkler Systems. 

[ 4-6 Fire Emergency Planning. 

4-6.1 Arrangements should be made to allow rapid entry 
into the premises by the municipal fire department,  police 
department,  or other authorized personnel in the case of 
fire or other emergency. 

4-6.2 Industrial fire brigades, where provided, should be 
in compliance with NFPA 600, Standard on Industrial Fire 
Brigades. 

4-6.3 Manual fire-fighting operations should not be con- 
sidered to be a substitute for sprinkler operation. The 
sprinkler system should be kept in operation during man- 
ual fire-fighting operations until visibility has improved so 
that the fire can be clearly seen and the extent of fire has 
been reduced to a mop-up  stage. It is essential that 
charged hose lines be available before venting is started 
because of  a possible increase in fire intensity. When a 
sprinkler valve is closed, a designated person should 
remain at the valve so it can be opened promptly if neces- 
sary. The water supply for the sprinkler system should be 
augmented, where possible, and care should be exercised 
so that the water supply for the sprinkler system is not 
rendered ineffective by the use of excessive hose streams. 

4.6.4* Fire departments should be encouraged to make 
periodic inspections of  the property in cooperation with 
management and personnel for the purposes of  loss pre- 
vention and prefire planning. 

4-6.5 A fire watch should be maintained when the sprin- 
kler protection is not in service. 

Chapter 5 Yard Storage 

5-1 General. 

5-1.1 This chapter applies to baled cotton storage yards 
designated for that purpose. Generally, yards are at or con- 
venient to compression warehouses and gins but can include 
storage at locations remote from routine operations. 

5-1.2 This chapter refers to seed cotton trailers or mod- 
ules, vehicles, incinerators, and other facilities, or expo- 
sures from same, only for the purpose of  establishing rec- 
ommended distances to designated yard storage areas. 

5-2 Definitions. Unless expressly stated elsewhere, the 
following definitions are for the purpose of this chapter 
only: 

Block. A basic yard storage unit comprising multiple 
row storage with clear spaces on all sides. 

Designated Yard, An area marked by boundary lines 
intended for outside storage purposes only. 

Group of Yards. Multiple yards with a maximum block 
and minimum clear space limitations. 

Protected, See Section 5-7. 

Quarantine Yard. A segregated area for the storage of 
known or suspect fire-packed bales. 

Row. A min imum yard storage unit comprised of  
adjoining bales. 

Unprotected. Not meeting the provisions of Section 5-7. 

Yard. A storage unit consisting of  multiple storage 
blocks subject to bale and clear space limitations. 

5-3 Site. Preference should be given to locations having 
adequate public fire and police protection, adequately sup- 
plied fire hydrants for protection of  yard areas, good 
drainage, all-weather roads or driveways for emergency 
vehicle use, and remoteness from buildings or other com- 
bustible storages or facilities that could constitute an expo- 
sure hazard. 

5-4 Storage Arrangements. 

5-4.1 Tiered storage is not recommended; however, yard 
or ou tdoor  storage conditions can necessitate storage 
methods other than those outlined. The authority having 
jurisdiction should be consulted for approval in such cases. 

5-4.2 Storage should be arranged to provide reasonable 
fire breaks and ready access for fire fighting. 

5-4.3 A row of storage should be limite(t to 100 bales. 

5-4.4 Maximum storage limitations should be as follows: 

(a) Protected block, 10 rows (I000 bales); 
(b) Unprotected block, five rows (500 bales); 
(c) Protected yard, five protected blocks (5000 bales); 
(d) Unprotected yard, five unprotected blocks (2500 bales); 
(e) Protected group yard, four protected yards (20,000 

bales); 
(f) Unprotected group yard, four unprotected yards 

(10,000 bales). 
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YARD STORAGE 2 3 1 E - 9  

5-4.5 Minimum clear spaces should be as follows: 

(a) 10 ft (3.1 m) between parallel rows and 25 ft (7.6 in) 
between rows arranged end-to-end; 

(b) 50 ft (15.2 m) between protected or unprotected 
blocks; 

(c) 200 ft (61 m) between protected or unprotected 
yards; 

(d) 1000 ft (305 m) between protected or unprotected 
group yards. 

5-4.6 Rows should be arranged so that prevailing winds 
blow in the direction of the parallel clear spaces between 
r o w s .  

5-5 Quarantine Yards. 

5-5.1 Freshly ginned cotton hales, commonly called "fire- 
packed hales," are highly subject to insidious fires originat- 
ing from the ginning operation. Known or suspect fire- 
packed  bales shou ld  be m a r k e d  as such and  kept  
segregated from other contents or buildings for a period of  
not less than 5 days; if no fire is detected after that period, 
the bales then can he handled in a normal manner. (See 
Appendix B. ) 

5-5.2 A clear space of at least 100 ft (30.5 m) from any 
yard storage and 25 ft (7.6 m) from all buildings should be 
established as a quarantine area for known or suspect fire- 
packed bales. 

5-5.3 Known or suspect fire-packed bales should be sep- 
arated from each other by at least a 10-ft (3. l-m) clear 
space. 

5-6* Unobstructed Clear Space. Unobst ructed  clear 
space to designated yard storage should be maintained as 
follows: 

(a) 100 ft (30.5 m) to any approved sprinklered building; 
(b) 200 ft (61 m) to any nonapproved sprinklered or 

nonsprinklered building; 
(c) 200 ft (61 m) to an approved incinerator; 
(d) 500 ft (152.5 m) to a nonapproved incinerator or 

open fires; 
(e) 100 ft (30.5 m) to vehicle and seed trailer or module 

parking areas and trash piles; 
(t) 50 ft (15.2 m) to roadways and railroad mainlines 

and sidings; 
(g) 200 ft (61 m) upwind of any reconditioning activity; 
(h) Yard storage areas should be maintained clear and 

clean of  loose cotton, dry grass, weeds, and combustible 
trash for a distance of at least 50 ft (15.2 m) around the 
yard perimeter. 

5-7 Fire Protection. 

5-7.1 To qualify as a protected yard, hydrants should 
comply with Section 4-3. 

Exception: Where amended by this chapter. 

5-7.1.1 All areas of  yard storage should be within 500 ft 
(152.5 m) of  a fire hydrant. Adequate clearance should be 
maintained between storage and hydrants. 

5-7.1.2" Hydrant  equipment for each yard group 
20,000 bales) should consist of: 

(a) 250 ft (76.2 m) of 2]/2-in. (63.5-mm) hose. 
(b) 300 ft (91.5 m) of  ll/2-in. (38.l-ram) hose with provi- 

sions to "Y-connect" to the 21/z-in. (63.5-mm) hose. 
(c) Combination water spray nozzles. 
(d) Proper wrenches for hydrant  operation and hose 

connections. 

5-7.1.3 Water available to the most remote yard hydrants 
should be capable of delivering at least 500 gpm 
(1893 L/rain) at an effective pressure for at least a 2-hour 
period. 

5-7.2 Approved extinguishing units should be provided 
on the basis of an equivalent 40A rating for each protected 
or unprotected yard area (see Section 5-4) or greater frac- 
tion thereof. 

5-7.2.1 Subject to the authority having jurisdiction, a 
motorized wet water unit(s) may be permitted to be substi- 
tuted for that specified in 5-7.2, provided that a unit of  
250 gal (946 L) or greater capacity is provided for each 
group yard area storing up to 20,000 bales. 

5-7.2.2 Placement of wheeled or motorized units should 
be at readily accessible locations within 250 ft (76.2 m) of  
each yard, protected from damage, and maintained in 
good operating condition at all times. 

5-7.3 Water containers and pails, if used, should be dis- 
tributed at a ratio of one 40-gal (151-L) or greater con- 
tainer with two pails for each 100 bales of storage. How- 
ever, wheeled wet water pressure extinguishers may be 
permitted in lieu of containers and pails. 

5-7.4 All motorized vehicles used in designated yard 
areas should be equipped with a listed multipurpose dry 
chemical extinguisher of  a size appropriate for the antici- 
pated hazard. (See 4-4.2 for info•nation on portable fire extin- 
guishers. ) 

5-7.5 A suitable and reliable means of  communication 
should be available to summon the fire department  or 
other appropriate personnel promptly, to sound a general 
alarm in the case of  fire or other emergency, or both. 

5-7.6 Reference should be made to Section 4-6 for fire 
emergency planning and procedures that apply to yard 
storage. 

5-8 Yard Maintenance and Operations. 

5-8.1 Smoking should be strictly prohibited within 100 ft 
(30.5 m) of  yard storage areas, and "no smoking" signs 
should be posted conspicuously. (See A-6-6.) 

5-8.2* All internal combustion equipment  used in or 
around yard storage areas should be equipped with a suit- 
able spark arrester-type muffler properly maintained and 
otherwise approved by the authority having jurisdiction. 

5-8.3 Guard Watch Service. 

5-8.3.1 Guard watch service should be provided through- 
out all designated yard storage areas during all shutdown 
periods when fewer than 5 days have passed after cotton 
bales have been ginned, or when the total stock exceeds 
1000 bales. 
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5-8.3.2 Hour ly  rounds  should be made  and recorded  
dur ing  all nonworking hours using an approved  and listed 
portable clock and having key stations situated to ensure 
complete coverage of the area of  responsibility. Watch ser- 
vice information should be obtained from NFPA 601, 
Standard for Security Services in Fire Loss Prevention. 

Chapter 6 Administration, Buildings, Equipment, 
Maintenance, and Operations 

6-1 Adminis t ra t ion .  The  administrat ion of buildings and 
equipment ,  and the maintenance thereof, is an impor tant  
consideration in the reduction of fire incidence and loss. 
The  finest buildings and protective features can be abro- 
gated quickly by neglect of  the continuous, necessary main- 
tenance of fire loss prevention programs and protective 
equipment .  Thus, management ,  at all levels, plays a critical 
par t  in the reduction of fire loss. 

In  addi t ion to the recommendat ions  out l ined in this 
chapter ,  the liaison between management  and personnel  
should include a meaningful loss prevention p rogram that: 

(a) Encourages loss prevention habits; 
(b) Teaches the p rompt  sounding of alarms; 
(c) Minimizes panic and effects safe evacuation; 
(d) Instructs key personnel  in the effective utilization of 

fire ext inguishing equipment  and o ther  protect ive fea- 
tures; and 

(e) Teaches  basic salvage and cleanup techniques to 
minimize the downtime of operations.  

6-2 Mechanical Handling Equipment. 

6-2.1 Industrial Trucks. Power  o p e r a t e d  indus t r i a l  
trucks and mobile equipment  should comply with NFPA 
505, Fire Safety Standard for Powered Industrial Trucks Includ- 
ing Type Designations, Areas of Use, Maintenance, and Opera- 
tion. Cotton storage and handl ing areas are defined as 
Class III ,  Division 2, hazardous areas and require vehicles 
designated as types DS, DY, ES, EE, EX, GS, LPS, and 
GS/LPS. 

6-2.1.1 Gasoline and diesel fuel should be prohibi ted in 
cotton storage areas, on platforms, and in exposing yard 
areas. Fueling should be done outside at a well-detached 
location in accordance with NFPA 30, Flammable and Com- 
bustible Liquids Code. 

Exception: Gasoline and diesel fuel contained in the vehicle 
tanks may be permitted. 

6-2.1.2 Liquefied pet ro leum gas fuel containers shall be 
exchanged or removed only outdoors.  The  valve at the fuel 
container should be closed and the engine allowed to run 
until the fuel line is exhausted. Tanks should be refueled 
only at well-detached locations. LP-Gas fuel systems on 
LP-Gas dual  fuel powered trucks should be in accordance 
with the applicable provisions of NFPA 58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. 

6-2.1.3 Charging equipment  for storage batteries should 
be in a separate area, room, or building designated for that 
purpose.  If  located in a separate room, the room should be 
l ined  with subs tant ia l  noncombus t i b l e  mater ia l s  con- 
structed to exclude "fly" or lint. Charging areas should be 

kept free of extraneous combustible materials and trash. 
Adequate ventilation should be provided to minimize con- 
centrations of hydrogen gas dur ing  charging. 

6-2.1.4 All mechanical  equipment  and refueling areas 
should be kept free of  accumulations of  fibrous lint, oil, 
and trash, with part icular  attention paid to the internal 
areas of  vehicles. 

6-2.2* Maintenance and Operations. The following rec- 
ommendat ions  should be met pr ior  to the entrance or use 
of industrial  trucks in a cotton storage or handl ing area: 

(a) All traces of fuel should be cleaned from the vehicle 
before it is started. 

(b) Vehicles that have exhausted fuel tanks should be 
towed to the assigned fueling area for refueling. 

(c) Repairs should be prohibi ted in cotton storage or  
handl ing areas. 

(d) Alterations of  the fire safety features should be pro- 
hibited. 

(e) Maintenance procedures  should comply with those 
out l ined in NFPA 505, Fire Safety Standard for Powered 
Industrial Trucks Including Type Deszgnations, Areas of Use, 
Maintenance, and Operation. (See 6-2.1.) 

6-2.3 Interplant Haulage, Tractors  used for interplant  
hauling should be equipped with a proper ly  maintained, 
suitable, spark arrester- type muffler. 

6-2.4 Motorized Vehicles. Motor ized  vehicles,  o the r  
than those specified under  6-2.1, should not be permit ted 
to enter  any cotton storage area. A loading platform should 
be located so that trucks cannot fully enter  inside the clos- 
ing walls of a warehouse, with the truck space inclined 
away from the platform and lower than the platform. The  
loading area should be closed off from any under-f loor  
building space. 

6-2.5 Mechanical handling equipment,  when not in use, 
should be stored outside. 

6-3 Building Service and Equipment. 

6-3,1 Electrical Installation. 

(a) It is recommended  that cotton storage and handl ing 
areas be free of electrical installations; however, installa- 
tions that are necessary should comply with NFPA 70, 
National Electrical Code ®, for Class III ,  Division 2, hazard- 
ous areas. 

(b) Electrical extension cords should be prohibi ted in 
storage areas. If  por table  lights are necessary, battery- 
powered lanterns or flashlights may be permit ted to be 
used. 

6-3.2 Open flame heating devices, pe rmanent  or  tempo- 
rary, should be prohibited. 

6-3.3 Shops and Equipment. 

6-3.3.1 Repairing and recondit ioning and boilers or sim- 
ilar equ ipment  should be prohib i ted  in cotton storage 
areas. Separate buildings should be provided for such pur- 
poses or should be separated from storage areas by a stan- 
dard  2-hour fire wall. 

6-3.3.2 The  term "recondit ioning" applies mainly to cot- 
ton and is defined as any opening, drying,  cleaning, or 
picking of bales of loose cotton by any means whatsoever. 
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Exception No. 1: Air drying (not compressed air) of baled cotton 
at room temperature where not more than one band is removed 
from each bale being so dried. 

Exception No. 2: The picking of baled cotton by hand where not 
more than five bales are in the process of being picked on the prem- 
ises at any one time, and where at least two bands remain on each 
bale so picked. Removal of more than one band is to be considered 
part of the picking process. 

Exception No. 3: The opening of bales in the press room for 
pressing or recompressing. 

Exception No. 4: The cleaning of baled cotton by brushing 
(manual only) where the process employed does not remove an 
appreciable quantit} of lint. 

Mechanical recondi t ioning operat ions  should confine 
lint and "fly" to the recondit ioning building and should be 
separated from cotton storage (or compress) by a s tandard 
fire wall without openings or by unobstructed clear spaces 
as outl ined in Chapter  2. 

6-4 Cutting and Welding. 

6-4.1 Where  cutting and welding operat ions are neces- 
sary, the precautions contained in NFPA 51, Standard for 
the Design and Installation of Oxygen-Fuel Gas Systems for Weld- 
ing, Cutting, and Allied Processes, should be followed. 

6-4.2 Welding, soldering, brazing, or  cutting should be 
p e r m i t t e d  only by the au thor iza t ion  of  managemen t .  
Proper  precautions should be observed and should include 
the following: 

(a) A supervisor should be assigned to the operation.  
(b) The  area should be made fire-safe. 
(c) Work should be removed to a safe area, where possible. 
(d) Where  these operat ions are per formed on equip- 

ment  or building components  that cannot be moved, there 
should be no storage below or  within a 35-ft (10.7-m) 
radius. 

(e) Floors should be swept clean and wooden floors wet 
down within the 35-ft (10.7-m) radius. 

(f)* The  cutt ing and welding equ ipment  to be used 
should be in good operat ing condition and proper ly  main- 
tained. 

(g) Openings and cracks in wood construction should be 
tightly covered to prevent  the passage of  sparks. 

(h) All cotton border ing  the area should be protected by 
f lameproofed covers or otherwise shielded with metal or  
asbestos guards or curtains. The  edges of the covers at the 
floor should be tight to prevent  sparks from escaping. This 
precaution should extend to where several covers are used 
to protect  a large storage pile. 

(i) All fire protection equipment  should be in service 
and ready for immediate use. 

(j) A fire watch should be maintained and equipped with a 
portable extinguisher during these operations for not less than 
1 hour following the completion of open flame operation. 

6-5* Waste Disposal. Rubbish, trash, and other  waste 
ma te r i a l  shou ld  be d i sposed  of  at r e g u l a r  in tervals .  
Approved  waste cans with self-closing covers should be 
used where needed.  Open fires and incinerator  operat ions 
should be prohibi ted within 100 ft (30.5 m) of  any cotton 
storage building. 

6-6" Smoking.  Smoking should be strictly prohibi ted.  
"No smoking" signs should be posted conspicuously in 
prohibi ted areas. 

Exception: Smoking may be permitted in locations prominently 
designated as safe smoking areas. 

6-7 Maintenance and Inspection. 

6-7.1 Fire walls, fire doors, fire door  guards,  and floors 
should be maintained in good repair  at all times. 

6-7.2 NFPA 25, Standard for the Inspection, Testing, and 
Maintenance of Water-Based Fire Protection Systems, should be 
referenced for information on the maintenance and service 
of  sprinkler  systems and water supplies. 

6-7.3 All portable and manual fire extinguishing equip- 
ment  should be maintained and serviced. 

6-7.4* As an aid in maintaining fire protection features and 
equipment in full service at all times, Figure A-6-7.4 provides 
a simple self-inspection form that contains a checklist of loss 
prevention principles. This sample form can be used without 
change or as a guide in establishing a specialized form to suit 
individual facilities. [See Figure A-6-7.4.] 

6-8 Grass and Weeds. All dr ied grass and weeds should 
be kept clear of buildings for at least 50 ft (15.2 m). 

Chapter 7 Referenced Publications 

7-1 The  following documents  or  port ions thereof  are ref- 
erenced within this r ecommended  practice and should be 
considered part  of the recommendat ions  of this document.  
The  edition indicated for each reference is the current  edi- 
tion as of  the date of the NFPA issuance of  this document.  

7-1.1 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 14, Standard for the Installation of Standpipe and 
Hose Systems, 1996 edition. 

NFPA 18, Standard on Wetting Agents, 1995 edition. 

NFPA 24, Standard for the Installation of Private Fire Ser- 
vice Mains and Their Appurtenances, 1995 edition. 

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

NFPA 30, Flammable and Combustible Liquids Code, 1993 
edition. 

NFPA 51, Standard for the Design and Installation of 
Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied Pro- 
cesses, 1992 edition. 

NFPA 58, Standard for the Storage and Handling of Lique- 
fied Petroleum Gases, 1995 edition. 

NFPA 70, National Electrical Code, 1996 edition. 

NFPA 72, National Fire Alarm Code, 1993 edition. 

NFPA 80, Standard for Fire Doors and Fire Windows, 1995 
edition. 
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NFPA 80A, Recommended Practice for Protection of Build- 
ings from Exterior Fire Exposures, 1993 edition. 

NFPA 220, Standard on Types of Building Construction, 
1995 edition. 

NFPA 251, Standard Methods of Tests of Fire Endurance of 
Building Construction and Materials, 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 B~gades, 1996 edition. 

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

7-1.2 Other Publications.  

7-1.2.1 ASTM Publication. American Society for Testing 
and Materials, 1916 Race Street, Philadelphia, PA 19105. 

ASTM E 119, Standard Methods for Fire Tests of Building 
Construction and Materials, 1995. 

7-1.2.2 UL Publication.  Underwriters Laboratories Inc., 
333 Pfingsten Road, Northbrook, IL 60062. 

UL 263, Standard for Safet~ Fire Tests of Fire Resistance of 
Building Construction and Materials, 1992. 

A p p e n d i x  A E x p l a n a t o r y  Mater ia l  

This Appendix is not a part of the recommendations of this NFPA doc- 
ument but is included for informational purposes only. 

A-l-3 Approved. The National Fire Protection Associa- 
tion does not approve, inspect, or certify any installations, 
procedures, equipment,  or materials; nor does it approve 
or evaluate testing laboratories. In determining the accept- 
ability of installations, procedures, equipment,  or materi- 
als, the authority having jurisdiction may base acceptance 
on compliance with NFPA or other appropriate standards. 
In the absence of such standards,  said authori ty may 
require evidence of proper installation, procedure, or use. 
The authority having jurisdiction may also refer to the list- 
ings or labeling practices of an organization concerned 
with product evaluations that is in a position to determine 
compliance with appropriate  standards for the current  
production of listed items. 

A-I-3  A u t h o r i t y  H a v i n g  J u r i s d i c t i o n .  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 depar tment  or individ- 
ual such as a fire chief; fire marshal; chief of a fire preven- 
tion bureau,  labor depar tment ,  or health depar tment ;  
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- 
m a n d i n g  officer or depa r tmen ta l  official may be the 
authority having jurisdiction. 

A-I-3 Listed. The means for identifying listed equip- 
ment  may vary for each organization concerned with prod- 
uct evaluation, some of which do not recognize equipment 
as listed unless it is also labeled. The authority having juris- 
diction should utilize the system employed by the listing 
organization to identify a listed product. 

A-2-3.2 For a complete description of construction Types 
I, II, III,  IV, and V, see NFPA 220, Standard on Types of 
Building Construction. 

A-3-1 One building, compartment,  or section classed as a 
fire division should not contain more than 10,000 bales of 
cotton if protected by a sprinkler system in accordance 
with Chapter 4, nor more than 5000 bales if not so pro- 
tected. (See Section 2-3.) 

A-4-1.3.5 Limited tests and actual fire experience indicate 
an initial low heat release; thus, sprinklers in the ordinary 
temperature range should offer some advantage by open- 
ing faster than those of intermediate or high temperature 
classifications under  similar conditions. 

A-4-6.4 For further information, see NFPA 13E, Guide for 
Fire Department Operations in Properties Protected by Sprinkler 
and Standpipe Systems. 

A-5-6 In  the case of buildings, sprinklered or unsprin-  
klered, the clear space may be permitted to be reduced 
up to 50 percent if construction is fire-resistive or if fac- 
ing walls are masonry and parapeted with adequately 

Table A-l-3 Typical Cotton Bale Types and Approximate Sizes 

Bale Type Dimensions Avg. Wt. Volume Density 
(in.) (mm) (lb) (kg) (ft n) (m s) ' (ib/ft 3) (kg/m 3) 

Gin, flat 55 x 45 × 28 1397 x 1143 x 711 500 226.8 40.1 1.13 12.5 201 
Modified gin, 

flat 55 x 45 x 24 1397 × 1143 × 610 500 226.8 34.4 0.97 14.5 234 
Compressed, 

standard 57 x 29 x 23 1448 × 736 x 584 500 226.8 22.0 0.62 22.7 366 
Gin, standard 55 x 31 x 21 1397 x 787 x 533 500 226.9 20.7 0.58 24.2 391 
Compressed, 

universal 58 x 25 x 21 1475 x 635 x 533 500 226.8 17.6 0.50 28.4 454 
Gin, universal 55 × 26 x 21 1397 × 660 x 533 500 226.8 17.4 0.49 28.7 463 
Compressed, 

high density 58 x 22 x 21 1473 x 559 x 533 500 226.8 15.5 0.44 32.2 515 
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(b) 
(c) 
(d) 
(e) 

Buildings 
(a) 

I 
General Housekeeping YES NO 

1. Inside Buildings 
(a) Floor and clock areas clean of loose 

cotton and trash? [ ]  [ ]  
(b) Covered metal containers for loose 

cotton and trash? [ ]  [ ]  
2. Outside Buildings 

(a) Surrounding areas free of dried grass, 
weeds, and combustible trash? [ ]  [ ]  

Smoking 
(a) Evidence of smoking in unauthorized 

areas? [ ]  [ ]  
(b) Sig[ls posted and readily visible? [ ]  [ ]  

Electrical Equipment 
(a) Extension cords prohibited? [ ]  [ ]  
(b) Storage in contact with lights or wiring? [ ]  [ ]  
(c) Wiring properly supported and un- 

damaged? [ ]  [ ]  
(d) Circuits properly fused? [ ]  [ ]  
(e) All panels, junction, switch, and 

receptacle boxes covered? [ ]  [ ]  
Mechanical Equipment 

(a) Listed for fiber storage (Type DS, 
DY, ES, EE, EX, GS, or LPS)? [ ]  [ ]  
Spark-retardant mufflers maintained? [ ]  [ ]  
Refueled outside at designated area? [ ]  [ ]  
Stored outside when idle? [ ]  [ ]  
General condition and maintenance [ ]  [ ]  
good? 

Fire walls in good repair, including 
around fire door openings? [ ]  [ ]  

(b) Fire doors in proper working condi- 
tion and tested for ease of closing 
each week? (Overhead, roll-type doors 
should be tested at least annually.) [ ]  [ ]  

(c) Fire door guards in place and main- 
tained? [ ]  [ ]  

(d) Floor and exterior walls in good 
repair? [ ]  [ ]  

(e) Exterior wall openings have doors and 
windows in place that close properly 
and lock? [ ]  [ ]  

(f) Space under grade floor, if any, 
closed off? [ ]  [ ]  

Storage Arrangements 
1. Storage blocks 

(a) Within prescribed height [15 ft (4.6 m)]? [ ]  [ ]  
(b) Sprinkler heads unimparied [18-in. 

(457-mm) clearance]? [ ]  [ ]  
(c) Block sizes limited to 700 bales pressed 

or 350 flat? [ ]  [ ]  
(d) Tiered storage stable and secure? [ ]  [ ]  

2. Aisles 
(a) At least one main aisle 12 ft (3.7 m) or 

more in width? [ ]  [ ]  
Cross or work aisles at least 4 ft (1.2 m) 
in width? [ ]  [ ]  
Any damaged bales, broken bands, or 
wet stock? [ ]  [ ]  

(b) 

(c) 

WAREHOUSENO. COMPARTMENT NO. I 

Fire Department YES NO 
(a) Phone number prominently displayed 

at each phone? [ ]  [ ]  
(b) Personnel instructed on procedure in 

case of fire? [ ]  [ ]  

Watch Service 
(a) Making regular rounds? [ ]  [ ]  
(b) All key stations punched? [ ]  [ ]  
(c) Records checked, dated, and filed? [ ]  [ ]  

Fire Alarm Service 
(a) Automatic fire alarm system in service? [ ]  [ ]  
(b) Manual pull stations clearly marked 

and accessible? [ ]  [ ]  
(c) Date last tested? [ ]  [ ]  

Manual Extinguishing Equipment Portable ExUnguishera 
1. Hand Units 

(a) Properly placed and accessible? [ ]  [ ]  
(b) Recharged within the last year? [ ]  [ ]  
(c) All in good condition? [ ]  [ ]  

2. Containers and Buckets 
(a) Properly distributed? [ ]  [ ]  
(b) Kept full? [ ]  [ ]  
(c) Two buckets per barrel? [ ]  [ ]  

3. Mobile Equipment 
(a) Properly placed and protected from 

damage? [ ]  [ ]  
(b) Charged and ready for service? [ ]  [ ]  

Inside Hose 
(a) 
(b) 
(c) 
(d) 

Hose and nozzle attached to each? [ ]  [ ]  
Racked and in good condition? [ ]  [ ]  
Easily accessible and ready for use? [ ]  [ ]  
Valves operate readily? [ ]  [ ]  

Yard Hydrants and Hose Houses 

(a) Readily accessible? [ ]  [ ]  
(b) Hose racked or reeled and in good 

condition? [ ]  [ ]  
(c) Nozzles, spanners, hydrant wrench 

available? [ ]  [ ]  
(d) Hydrants operable? [ ]  [ ]  
(e) General condition: 

Good [ ]  Poor [ ]  

Note: 1 in. = 25.4 mm; 1 ft = 0.3048 m 

REMARKS (Report on any unusual conditions and action taken): 

Report by: Date: 

Figure A-6-7.4 Sample loss prevention self-inspection form for baled cotton storage. 
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protected openings. This area reduction also may be per- 
mitted to be applied to noncombustible buildings of a type 
limited to corrugated iron or  asbestos panel walls and roof  
on a steel frame. 

A-5-7.1.2 Where  hose reels are used, they should be able 
to be pulled easily by two persons. 

A-5-8.2 The  U.S. Depar tment  of Transpor ta t ion (DOT) 
has safety jurisdict ion ovex ~ a major segment of the trucking 
industry, specifically those vehicles used in t ransportat ion 
for interstate or foreign commerce.  Reference also should 
be made to NFPA 512, Standard for Truck Fire Protection, 
which incorporates many requirements  of DOT's Federal  
Motor Carr ier  Safety Regulations for the benefit of those 
not subject to DOT safety jurisdiction. 

A-6-2.2 Lift trucks are a common cause of fires in cotton 
warehouses, due mainly to the lack of maintenance and 
cleanliness and the alteration or improper  substitution of  
fire safety features. 

A-6-4.2(f) Personnel  opera t ing  arc welding or  cutt ing 
equipment  should be protected from possible shock. 

A-6-5 For additional details, see NFPA 82, Standard on hwin- 
erators and Waste and Linen Handling Systems and Equipmo~t. 

A-6-6 The  c o o p e r a t i o n  of  employees  is more  easily 
secured where a reasonable smoking policy is adopted,  
with smoking allowed in specified locations where there is 
little hazard,  at specified times, and under  suitable super- 
vision. Complete prohibi t ion is likely to lead to surrepti-  
tious smoking in out-of-the-way locations where the hazard 
is most dangerous.  

A-6-7.4 See Figure A-6-7.4. 

Appendix B Guidelines for Fighting Fires in 
Baled Cotton 

Ttus Appendix is not a part of the recommendation.s of thi.~ NFPA doc- 
ument but is included for informational purposes only. 

B-1 In t roduc t i on .  The  informat ion  conta ined  in this 
appendix  is a summary of knowledge gained over the years 
by cotton warehouse personnel ,  fire fighters, and insur- 
ance authorities in fighting fires in the Cotton Belt. 

A baled cot ton fire has pecul iar i t ies  that  should be 
unders tood and respected if a large loss is to be avoided 
with minimum danger  to personnel.  Automatic sprinklers, 
if proper ly  designed and supplied,  can be expected to con- 
trol a baled cotton fire where storage methods outlined in 
this r ecommended  practice are followed, but  extinguish- 
ment should not be expected. 

The  p r imary  rule for any fire is always to call the 
responding fire depar tment  first. Fighting fires of any type 
is a profession and, even where a well-trained private fire 
o rgan i za t i on  is avai lable ,  p ro fess iona l  aid shou ld  be 
effected as soon as possible, and plant personnel  should 
not be unduly exposed to the peril. 

The  myriad of small fibers that make up a cotton bale, 
especially a naked bale or  one wrapped in burlap,  and 
cover its surface offer a highly vulnerable source of ignition 
as well as the potential for a rapid  flamespread, also known 
as "flashover." A flashover is usually followed by a slower 
f lamespread at the surface, then tenacious burrowing into 
the pile between bales and penetrat ion of the interiors of 

individual bales. High density bales are less vulnerable to a 
burrowing fire, but  the possibility of such a fire should not 
be ignored. 

B-2 Causes. Some of  the causes of cotton fiber fires include 
breaking metal bands (ties) that strike other metallic objects 
resul t ing in sparks,  f i re-packed bales, electrical  faults, 
mechanical equipment (defective lift trucks), friction (bale ties 
rubbing together, railroad boxcars), lightning, cutting and 
welding, and smoking. Sparks from bale ties and fire-packed 
bales appear  to be the most prominent  fire cause. Incendiar- 
ism and exposures are also a consideration. 

B-3 Inc ip ien t  Stage. If  caught in the incipient stage, con- 
trol can often be effected, provided the p roper  procedures  
are followed. Portable extinguishing equipment,  such as 
containers and pails, or  pressurized or pump-type  water 
units, can be used to wet down the exterior of  the bale 
quickly. 

I f  small  ex t ingu ishers  are  not  successful, por tab le ,  
wheeled, wetting agent tanks or s tandpipe hose, or  both, 
should be used. The last resort is hose streams ii'om out- 
side hydrants.  Extreme caution should be exercised when 
using straight hose streams, as the force of the stream 
could scatter the burning wads or portions of cotton over a 
wide area. Spray or fog nozzles are recommended,  but, if 
not available, it might be possible to deflect a solid stream 
off the walls, roof, or other solid object. 

Once the exterior  of the bale(s) is fully wet down and fire 
is suppressed, the bales involved then should be removed 
to an outside, safe location for final extinguishment.  

CAUTION: An obviously burning bale should never 
be dragged or mechanically moved down aisles, as this 
is likely to spread the fire to bales border ing  the aisle. 
(See Section B-9.) 

B-4 Active Stage in Sprinklered Buildings. If  a fire 
progresses well beyond the incipient stage or involves more 
than a few bales and further f irespread is likely, the build- 
ing could readily prove untenable and dense smoke could 
quickly obscure vision. It then is best to have all personnel  
vacate the building to a point of safety. As drafts, including 
early venting through roofs and walls, are undesirable,  it is 
essential to leave the building unventilated and close all 
doors and cut off all possible drafts to the building or sec- 
tion involved. This reduces available oxygen to the fire, 
and the dense smoke suppresses fire intensity. Drafts not 
only provide fresh air to increase fire intensity but  also can 
blow heat away from the fire, opening sprinklers beyond 
the fire area and possibly overtaxing the available water to 
the sprinkler  system. 

The  sprinkler system should be given a chance to do its 
job. DO NOT VENTILATE! Ventilating a cotton fire can 
cause it to flash out of control, spread wi~h explosive vio- 
lence, and open an excessive number  of sprinklers. 

After the fire is under  control of the sprinkler system, 
the compar tment  door  should be opened only enough to 
use fire hose or to enter  and remove the cotton. The  smol- 
der ing bales should be removed to the outside as soon as 
possible for individual attention. Extreme caution should 
be exercised when entering a fire area. Entry should be on 
the downwind side, if possible, to avoid creating draft con- 
ditions that could cause the fire to reignite. It is important  
to remain alert  for gas explosions. If  the fire appears  to 
flare up again, the building should be vacated immediately 
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and the doors again should be closed tightly and the sprin- 
kler system should be allowed to regain control. 

B-5 Sprinkler Failure. If the sprinkler system fails to 
maintain fire control, then hose streams should be used, 
preferably through door openings only large enough for 
the hose. 

Where it is apparent  that the fire is beyond the control 
of the sprinklers and the building is nearing the point of 
collapse, the control valve(s) to the sprinkler systems in the 
building or section involved should be shut off to conserve 
water for hose stream use. 

B-6 Active Stage in Nonsprinldered Buildings. Imme- 
diately on arrival at the fire, all openings to the compart- 
ment involved should be closed. 

As many hose lines as possible, preferably supplied with 
a wetting agent, should be available. 

The doors should be opened only enough to allow the 
use of the hose in a spray-like fashion. Caution should be 
exercised to open these doors slowly to minimize the 
chance of an explosion. The doors on the opposite sides of 
the compar tment  should not be opened,  which would 
allow a cross-draft. Only the door on the lee side, and not 
the windward side, of the building should be opened. 

B-7 Cotton Yard Fires. Conditions in a cotton yard fire 
are not as controllable as those in a warehouse fire, since 
draft conditions are almost entirely dependent  upon the 
climatic conditions at the time of the fire; and, if an adverse 
wind prevails, a small involvement can easily become a 
catastrophe. Preplanning is particularly important in this 
case. Upon arrival at a cotton yard fire, the following steps 
should be taken immediately: 

(a) If available, fire d e p a r t m e n t  connec t ion  to the 
hydrants should be utilized. 

(b) Hose lines should be laid out. 
(c) Using divided stream nozzles, water should be 

applied ahead and downwind of the fire and then worked 
toward the fire. 

(d) Bales and dunnage  should be checked underneath  
for fire. 

(e) It is important to remain alert for flying sparks. 
(t) The nearby uninvolved cotton should be removed to 

create a fire break. 

(g) Burned cotton should be removed to a segregated 
area. 

B-8 After Watch. Where the fire-involved cotton has 
been removed and leaves behind undamaged  stock, a 
minute and unobserved spark often causes a rekindling of 
the previous fire with disastrous results. The involved area 
should be inspected and carefully cleaned. Hose lines and 
fire department  watch should be maintained until the area 
is known to be safe. Before leaving the scene of the fire, 
responsible plant personnel should be advised that after 
watch should be kept for at least 24 hours. One of the most 
disastrous fires on record could possibly have been pre- 
vented with adequate  after watch following a minor  
involvement. 

B-9 Salvage Operations. Salvage is important, and every 
precaution should be taken to protect the salvage. The 
usual severity of a fire in a cotton warehouse, along with 
the appearance of the charred bales, is misleading with 
respect to the amount  of remaining salvage. 

Water does not damage cotton, and if the charred bales 
are kept cool with hose streams until proper salvage oper- 
ation is begun, the quantity of the loss can be reduced sub- 
stantially. 

After the fire is brought under  control, all bales involved 
should be removed to a safe outside location as quickly as 
possible and practicable. Each bale then should be handled 
individually in order to effect complete extinguishment. This 
is best accomplished by the use of small hose lines or barrels 
and buckets, using a wetting agent known as wet water. 

WARNING: DO NOT REMOVE THE BANDS OR 
WIRES FROM THE BALES. To do so exposes more 
lint to the fire and threatens the loss of the entire bale. 

Salvage crews should be ready to move the cotton out of 
the involved shed as rapidly as possible. Extreme caution 
should be exercised in preparing and watching the path 
along which the b u r n e d  bales are removed from the 
involved shed. Burning fibers of cotton are easily blown 
from the bale, especially in the haste and excitement of 
moving the bales outside. It might be necessary to move 
the uninvolved bales away from the exit route (or from the 
entire compartment) or even to make a hole in the side of 
the compartment.  The spread of fire along the exit route 
caused by burn ing  bales is not uncommon! The burn ing  
bales should be wetted down and moved to a safe, segre- 
gated place as soon as possible for individual attention. 

The following are steps to be taken in the salvage operation: 

(a) An open area, without exposures, into which the 
burn ing  bales can be moved should be selected. 

(b) A salvage crew should be stationed at the yard. 
(c) A good supply of wetting agent should be available. 
(d) A good supply of water should be available. 
(e) Containers, pails, and stirrup pump-type extinguish- 

ers should be available, filled with wet water. 
(f) Burning  bales should be wet down and removed 

from the fire area as soon as possible. They should be 
placed approximately 3 ft (0.9 m) apart in an open area 
away from other exposures. 

(g) Care should be exercised in removing these bales so 
as not to start another fire in the process. If the side of the 
compartment  is metal-clad or frame, it might be best to 
remove a portion of the side so that the cotton can be 
removed. Some warehouse personnel  take the time to 
remove cotton from those compartments through which 
the bu r n i ng  bales travel before salvage operations are 
allowed to start. If there is any question regarding addi- 
tional exposures, they should be removed, if possible, 
before moving the burn ing  bales. 

(h) Any outside blaze on the bale should be knocked 
down. The wet water should be applied to each smoldering 
spot on the bale. Often a handful of cotton soaked in the 
wet water can be applied directly on or into the smolder- 
ing spot. Cotton fires burrow into the bale, so it is neces- 
sary to apply the wet water as far into the hole as possible, 
soaking the area thoroughly. In order to be certain the fire 
is out, the burned  cotton should be removed from each hot 
spot while applying wet water to the hole. When the area 
around the spot is no longer warm, it can be assumed that 
the fire has been extinguished. 

(i) The bands from the bales should not be removed. To 
do so exposes more lint to the fire, and the bale will prob- 
ably be a complete loss. 
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(j) Bales invo lved  in a fire s h o u l d  be  closely w a t ched  for 
at  least  5 days af te r  the  last s p a r k  is be l i eved  to have  b e e n  
e x t i n g u i s h e d .  

B-10  F i r e - p a c k e d  B a l e s .  D u r i n g  t h e  c o t t o n  g i n n i n g  
o p e r a t i o n ,  sparks ,  caused  by s tones,  meta l ,  o r  o t h e r  fo re ign  
objects  in  the  seed co t ton  s t r ik ing  me ta l  pa r t s  o f  the  gin,  
c an  i g n i t e  t he  f ibers .  Occas iona l ly ,  a f i re  i m m e d i a t e l y  
e rup t s ,  b u t  o f ten  t he  s m o l d e r i n g  l int  is c a r r i ed  o n t o  the  
press  box  w h e r e  it can  be  packed ,  u n d e t e c t e d ,  in to  the  
bale.  Usual ly  the  f ire b u r n s  t h r o u g h  to the  ou t s ide  of  the  
bale  wi th in  a few hour s ,  b u t  it can  r e m a i n  u n d e t e c t e d  for  
several  days. S o m e t i m e s  the  o d o r  is no t i ceab le  or  the  bale  
feels excessively warm.  

T h e s e  bales  a re  k n o w n  as f i r e -packed  bales  a n d  a re  a 
m a j o r  cause  of  f ires in  ba l ed  co t ton .  

T h e  r e c o m m e n d e d  p r o c e d u r e  for  h a n d l i n g  a n d  ext in-  
gu i sh ing  f i r e -packed  bales  is as follows: 

(a) All k n o w n  o r  suspec t  f i r e -packed  bales  s h o u l d  be  
s to red  in t he  o p e n  a n d  s e g r e g a t e d  f r o m  bu i ld ings  a n d  
o t h e r  s torage.  T h e y  s h o u l d  be  s e p a r a t e d  a b o u t  3 ft (0.9 m) 
f rom o t h e r  such bales.  

(b) T h e s e  bales  s h o u l d  be  u n d e r  c o n s t a n t  surve i l lance  to 
de tec t  fire as soon  as it moves  to t he  surface.  

(c) A supp ly  o f  an  a p p r o v e d  we t t i ng  a g e n t  a n d  at least  
one  s t i r r up  p u m p  s h o u l d  be  avai lable  at  all t imes.  

(d) W h e n  fire is de t ec t ed ,  the  a r ea  a r o u n d  the  ho t  spot  
s h o u l d  be  we t t ed  i m m e d i a t e l y  to p r e v e n t  the  s p r e a d  of  
the  fire. T h e  ho t  spo t  t h e n  s h o u l d  be  s a t u r a t e d  wi th  wet  
water .  T h e  b u r n e d  co t ton  s h o u l d  be  r e m o v e d  by h a n d  
while  cons tan t ly  a p p l y i n g  wa te r  to the  hole.  T h i s  p roce-  
d u r e  s h o u l d  b e  c o n t i n u e d  u n t i l  n o  w a r m  a r e a s  a r e  
de tec ted .  I t  is no t  u n c o m m o n  for  several  fires to be  p a c k e d  
in to  a s ingle bale.  

(e) D O  N O T  R E M O V E  T H E  B A N D S  F R O M  T H E  
BALE, as this  exposes  m o r e  co t ton  f ibers  to ign i t ion  a n d  
usual ly  resul ts  in the  total  loss of  the  bale.  

(t) F i r e -packed  bales  or  bales  suspec ted  of  b e i n g  fire- 
p a c k e d  s h o u l d  r e m a i n  in q u a r a n t i n e  a n d  u n d e r  survei l -  
lance  for at  least  5 days. After  this t ime,  they can  be  consid-  
e r e d  to be  safe a n d  h a n d l e d  in the  r e g u l a r  m a n n e r .  

NOTE: There is no set time after which a fire can be con- 
sidered extinguished in a bale, as this depends on the thor- 
oughness of extinguishment. However, 5 days after the fire 
is believed to have been extinguished is generally consid- 
ered to be a rule of thumb safe period. 
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L i s t e d  (de f i n i t i on )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3, A - l - 3  
L P G  f u e l  c o n t a i n e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2.1.2 

-E- 
Electrical s y s t e m s  a n d  e q u i p m e n t  . . . . . . . . . . . . .  3-6.1 to 3-6.2, 6-3.1 
E m e r g e n c y  c o m m u n i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-7.5 
E m e r g e n c y  p l a n n i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-6, 5-7.6, A-4-6.4 
E m e r g e n c y  s m o k e  a n d  h e a t  v e n t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2 
E x t i n g u i s h i n g  a g e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  see W e t t i n g  a g e n t  

-F- 
F i r e  b r i g a d e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-6.2 
F i r e  d i v i s i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3, A-2-3.2 
F i r e  d o o r s  

C l e a r a n c e s  f r o m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6.3 
G u a r d s  for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3.4 
M a i n t e n a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-7.1 

F i r e  e m e r g e n c y  p l a n n i n g  . . . . . . . . . . . . . . . . . . . . . . . . .  4-6, 5-7.6, A-4-6.4 
F i r e  e x t i n g u i s h e r s ,  p o r t a b l e  . . . . . . . . . . . . . . . . . . . . .  4-4.2 to 4-4.4,  B-3 
F i r e  i n s p e c t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-6.4,  A-4-6.4 
F i r e  p r o t e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C h a p .  4, A-4 

C l e a r a n c e s  f r o m  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6.4, 4-1.4 
I n s p e c t i o n  o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-7.4 
M a n u a l  i n s ide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4 
Y a r d  s t o r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-7, A-5-7.1.2 

F i r e  w a l l s  . . . . . . . . .  2-3.2 to 2-3.3, 6-3.3.1 to 6-3.3.2,  6-7.1, A-2-3.2 
F i r e  w a t c h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-6.5, 5-8.3 

After  wa tch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-8 
F i r e - p a c k e d  b a l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4, 5-5, B-2, B-10 

Def in i t i on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
F i r e s  i n  b a l e d  co t ton ,  f i g h t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  App .  B 
F l a m e o v e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-2.3,  B-1 

Def in i t i on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
F l a s h o v e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  see F l a m e o v e r  
F r e s h l y  g i n n e d  b a l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  see F i r e - p a c k e d  ba les  
F u e l  s t o r a g e  a n d  h a n d l i n g  . . . . . . .  6-2.1.1 to 6-2.1.2,  6-2.1.4,  6-2.2 

-G- 
G a s o l i n e  f u e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2.1.1 
G e n e r a l  i n f o r m a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2 
G r a s s ,  c l e a r i n g  o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-6(h),  6-8 
G r o u p  o f  y a r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-4.4 to 5-4.5 

Def in i t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-2 
G u a r d  w a t c h  s e r v i c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-8.3 

-H-  
H a u l a g e ,  i n t e r - p l a n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2.3 
H e a t  v e n t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2 
H o s e s ,  u s e  o f  . . . . . .  3-6.5, 4-2.2,  4-4.1,  4-6.3,  B-3, B-6 to B-7, B-9 
H y d r a n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-3, 4-4.1(a),  5-3, 5-7.1, B-7(a) 

-M- 
Maintenance 

B u i l d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-7.1 
Fi re  e x t i n g u i s h i n g  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . .  6-7.3 to 6-7.4 
M e c h a n i c a l  h a n d l i n g  e q u i p m e n t  . . . . . . . . . . . . . . . . . . .  6-2.2, A-6-2.2 
Y a r d  s t o r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-8, A-5-8.2 

M a n u a l  i n s i d e  f i re  p r o t e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4 
M e c h a n i c a l  h a n d l i n g  e q u i p m e n t  . . . . . . . . . . . . . . . . . .  6-2, A-6-2.2,  B-2 

-N- 
N a k e d  b a l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-1 

Def in i t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 

-O- 
O p e n  f l ame  h e a t i n g  d e v i c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-3.2 
O p e r a t i o n s  

M e c h a n i c a l  h a n d l i n g  e q u i p m e n t  . . . . . . . . . . . . . . . . . . .  6-2.2, A-6-2.2 
Y a r d  s t o r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-8, A-5-8.2 
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2 3 1 E - 1 8  STORAGE OF BALED C O T F O N  

S h o p s  a n d  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -3 .3  
Should (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
Smoke venting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2 
S m o k i n g  p r o h i b i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -8 .1 ,  6 -6 ,  A-6-6 ,  B-2  
Spark arresters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -8 .2 ,  6 -2 .3  
S p r i n k l e r  s y s t e m s  . . . . . . . . . . .  2 -1 .2 ,  3-1 ,  4 -1 ,  4 -6 .3 ,  A-3-1 ,  A - 4 - 1 . 3 . 5  

Act ive  s t a g e  f i res  in s p r i n k l e r e d  b u i l d i n g s  . . . . . . . . . . . . . . . . . . . .  B -4  
C l e a r a n c e s  f r o m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 -6 .4 ,  4 - 1 . 4  
F a i l u r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-5 
H o s e  s y s t e m  s u p p l i e d  b y  . . . . . . . . . . . . . . . . . . . . . .  4 -4 .1(c)  to  4 - 4 . 1 ( d )  
W a t e r  s u p p l y  f o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -2 ,  4 -6 .3  
W a t e r f l o w  a l a r m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-5  

Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C h a p .  3, A-3-1 
B l o c k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s e e  B l o c k  s t o r a g e  
C l e a r a n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6 ,  4 -1 .4 ,  5 -7 .1 .1  
C o m m o d i t i e s  o t h e r  t h a n  c o t t o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-5  
T i e r e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s e e  T i e r e d  s t o r a g e  
Y a r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s e e  Y a r d  s t o r a g e  

Storage batteries, charging equipment for . . . . . . . . . . . . . . . . . .  6 -2 .1 .3  

-V- 
V e h i c l e s ,  m o t o r i z e d  . . . . . . . . . . . .  5 -7 .4 ,  6-2.1 to  6 -2 .2 ,  6 -2 .4 ,  A-6 -2 .2  
Ventilation, of cotton fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-4  
V e n t i n g ,  e m e r g e n c y  s m o k e  and heat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2  

-W-  
W a l l s ,  f i r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s e e  Fire  walls  
W a s t e  d i s p o s a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -5 ,  A-6 -5  
Water a s  e x t i n g u i s h i n g  a g e n t  . . . . . . . . . . . . . . . . . . . . . .  4 -4 .2 .1 ,  B-3,  B-9  
Water s u p p l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -2 ,  4 -4 .1 ,  4 -6 .3  

Y a r d  s t o r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -7 .1 .3 ,  5 -7 .3  
Waterflow alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -5  
W e e d s ,  clearing of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -6 (h ) ,  6-8  
W e l d i n g  and cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-4 ,  A-6-4 .2( f ) ,  B-2 
W e t t i n g  a g e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 -4 .2 .1 ,  B-3,  B- 10(c) 
W e t t i n g  a g e n t  e x t i n g u i s h i n g  u n i t s  . . . . . . . . . . . . . . . . . . . . . .  4 -4 .3 ,  5 -7 .2  

-T-  
T e l e p h o n e s ,  clearances from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 -6 .4  
Tiered storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-1 ,  4 -1 .3 ,  5 -4 .1 ,  A-3-1 

D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
Tractors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -2 .3  
T r u c k s ,  i n d u s t r i a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2 .1  to 6 -2 .2 ,  A-6 -2 .2  

-U-  
U n p r o t e c t e d  storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -4 .4  to  5 -4 .5  

D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-2  

- y -  

Yard storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C h a p .  5, A-5 
A r r a n g e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -4  
C l e a r  s p a c e  r e q u i r e m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -6 ,  A - 5 - 6  
D e f i n i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3, 5-2 
F i re  p r o t e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-7 ,  A - 5 - 7 . 1 . 2  
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M a i n t e n a n c e  a n d  o p e r a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . .  5-8 ,  A-5 -8 .2  
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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. 
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Sequence of Events Leading to Publication 
of an NFPA Committee Document 

Call for proposals to amend existing document or for recommendations on new document. 

Committee meets to act on proposals, to develop its own proposals, and to prepare its report. 

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

Report is published for public review and comment. (Report on Proposals - ROP) 

Committee meets to act on each public comment received. 

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

Supplementary report is published for public review. (Report on Comments - ROC). 

NFPA membership meets (Annual or Fall Meeting) and acts on committee report (ROP and ROC). 

Committee votes on any amendments to report approved at NFPA Annual or Fall Meeting. 

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

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

Appeals to Board of Directors on Standards Council action must be filed 
within 20 days of Council action. 
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F O R M  F O R  P R O P O S A L S  O N  N F P A  T E C H N I C A L  C O M M I T T E E  D O C U M E N T S  

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

Note:  Al l  proposals  must  be  rece ived  by 5:00 p.m. E S T / E D S T  on the publ ished proposa l -c los ing  date. 

If you need further information on the standards-making process, please contact the 
Standards Administration Department at 617-984.7249. 

D a t e  9 / 1 8 / 9 3  

Company 

N a m e  John B. Smith Tel .  No.  617-555-1212 

S t r e e t  A d d r e s s  9 Seattle St., Seattle, WA 02255 

Please Indicate Organization Represented (if any) Fire Marsha ls  Assn.  o f  Nor th  A m e r i c a  

1. a) N F P A  D o c u m e n t  T i t l e  Nat ional  Fire Ala rm C o d e  N F P A  No.  & Y e a r  NFPA 72, 1993 ed. 

b)  S e c t i o n / P a r a g r a p h  1-5.8.1 (Exception No. l )  

2. Proposal recommends: (Check one) [-I new t ex t  

El r ev i sed  t ex t  

de l e t ed  t ex t  

FOR OFFICE USE ONLY 

Log # 

Date Rec'd 

3. Proposal (include proposed new or revised wording, or identification of wordingto be deleted): (Note: Proposed 
text should be in legislative format: i.e., use underscore to denote wording to be inserted (inse~ed ~ an,d~!~e~through to denote wording to 
be deleted ( . . . . . . . . . . . . . . .  g) ~ "" ~ ' " 

De le te  e x c e p t i o n .  , , 

4. S t a t e m e n t  o f  P r o b l e m  a a i [  S u b S t a n t i a t i o n  f o r P r o p o s a l :  (Note: State the problem that will be resolved by your recommenda- 
tion; give the specific reasoh for your prbposal incta~lirlg~efftiies of tests, research papers, fire experience, etc. If more than 200 words, it may be 

. . . . . . . .  ~ , v 

abstracted for publication.) ~ ~ • v 

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. ~ T h i s  P r o p o s a l  is o r i g i n a l  m a t e r i a l .  (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.) 

r-I T h i s  P r o p o s a l  is not original m a t e r i a l ;  i ts s o u r c e  ( if  k n o w n )  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. 

Stgnatur=r-~ (Require ") 

PLEASE USE S E P A R A T E  F O R M  F O R  E A C H  P R O P O S A L  
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F O R M  F O R  P R O P O S A L S  ON NFPA T E C H N I C A L  C O M M I T T E E  D O C U M E N T S  

Mai l  to: Secretary,  S t anda rds  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. 

I f  you need further information on the standards-making process, please contact  the 
Standa rds  Admin i s t r a t ion  Depa r tmen t  a t  617-984-7249. 

Date 

Company 

Name Tel. No. 

Street  Address  

Please Indicate Organization Represented (if any) 

1. a) N F P A  Documen t  Tit le N F P A  No. & Year 

b) Sec t ion /Paragraph  

2. Proposal  Recommends :  (Check one) D new text 
Q revised text 
[3 deleted text 

FOR OFFICE USE ONLY 

Log # 

Date Rec'd 

3. Proposal  ( include proposed new or  revised wording,  or  identif icat ion of word ing  to be deleted): (Note: Proposed 
text should be in legislative format: i.e., use underscore to denote wording to be inserted ~ ~ and strike-through to denote wording to 
be deleted (~cl:.:c~ -:,=:Sxg). 

4. S t a t emen t  of P r o b l e m  and  Subs tan t i a t ion  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 or ig inal  mater ia l .  (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  or iginal  mater ia l ;  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 

B 
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III II 
IBUSINESS "EPLY 
FIRST CLASS MAIL PERMIT NO. 3376 

POSTAGE WILL BE PAID BY ADDRESSEE 

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

NATIONAL FIRE PROTECTION ASSOCIATION 
1 BATTERYMARCH PARK 

PO BOX 9101 
QUINCY MA 02269-9904 

II1,,,,,I,1,,I,1,11,,I,1,,I,1,,I,1,,11,,,,I,,11,1,,I 

BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMIT NO. 3376 BOSTON, MA 

POSTAGE WILL BE PAID BY ADDRESSEE 

IF MAILED 
IN THE 

UNITED STATES 

NATIONAL FIRE PROTECTION ASSOCIATION 
1 BATI 'ERYMARCH PARK 

PO BOX 9101 
QUINCY MA 02269-9904 

II1,,,,,I,1,,I,1,11,,I,1,,I,1,,I,1,,11,,,,I,,11,1,,I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IIilll 
/ I  I I I I  NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

POSTAGE WILL BE PAID BY ADDRESSEE 

NATIONAL FIRE PROTECTION ASSOCIATION 
1 BATTERYMARCH PARK 

PO BOX 9101 
QUINCY MA 02269-9904 
Attn: Product Development  

II1,,,,,I,1,,I,1,11,,I,1,,I,1,,I,1,,11,,,,I,,11,1,,I 

Copyright 2015 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on January 29, 2015 to DAR AL HANDASAH. No other reproduction or transmission in any form permitted
without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.

{bb137d50-eae8-43dd-9170-478df5cc4e0f}



Bibliography of NFPA Standards 

1 Fire Prevention Code 92B Smoke Mgmt. Syst. in Malls, Atria, 328 Manholes, Sewers, Flam. Liquids 1003 Airport Fire Fighter Prof. Qual. 
10 Portable Extinguishers Large Areas and Gases in 1021 Fire Officer Prof. Qual. 
10R Portable Fire Extinguishing Equipment 96 Commercial Cooking Operations 329 Flam. and Com. Liquid, Underground 1031 Fire Inspector Prof. QuaL 

in Dwellings 97 Heating Terms, Glossary Releases 1033 Fire Investigator Prof. Qual. 
11 Low-Expansion Foam 99 Health Care Facilities 385 Tank Vehicles 1035 Public Fire Educator Prof. Quel. 
11A Medium- and High-Expansion Foam 99B Hypobaric Facilities 386 Portable Shipping Tanks 1041 Fire Instructor Prof. Qual. 

Systems 101 ® Life Safety Code 395 Farms, Storage Flam. Liquids 1051 Wildland Fire Fighter Prof. Qual. 
11C Mobile Foam Apparatus 101A AIt. Approaches to Life Safety 402M Aircraft Rescue, Fire Fighting 1122 Model Rocketry 
12 Carbon Dioxide Systems 102 Grandstands, Folding/Telescopic 403 Aircraft Rescue Services 1123 Fireworks Display 
12A Halon 1301 Systems Seating, Tents, and Membrane Struct. 497 Aircraft Fuel Servicing 1124 Fireworks, Mfg., Trans., Stge 
13 Sprinkler Systems 105 Smoke-Control Door Assemblies 408 Aircraft Extinguishers 1125 Model Rocket/High Power Rocket 
13D Sprinkler Sys., Dwellings 110 Emer., Standby Power Systems 499 Aircraft Hangars Motors, Mfg. 
13E Sprinkler Prop., F.D. Operations in 111 Stored Electrical Energy Emer. & 410 Aircraft Maintenance 1126 Pyrotechnics Before Proximate 
13R Sprinkler Sys., Rss. Occ. up to and Standby Power Systems 412 Eval., Foam Equip. for Aircraft Audience 

Including 4 Stories 115 Laser Fire Protection 414 Aircraft Rescue Vehicles 1127 High Power Rocketry 
14 Standpipe, Hose Systems 120 Coal Preparation Plants 415 Aircraft Fueling Ramp Drainage 1141 Planned Building Groups 
15 Water Spray Fixed Systems 121 Self-Propelled & Mobile Surface 416 Airport Terminals 1201 Devel. of FP Services for Public 
16 Deluge Foam-Water Systems Mining Equip. 417 Aircraft Loading Walkways 1221 Public Fire Serv. Comm. Systs. 
t6A Closed Head Foam-Water 122 Underground Metal and Nonmetal 418 Heliports 1231 Suburban & Rural Water Supplies 

Sprinkler Systems Mines 419 A~rport Water Supply Systems 1401 Training Reports, Records 
17 Dry Chem. Ext. Systems 123 Undergr. Bituminous Coal Mines 422 Aircraft Accident Response 1402 Building Training Centers 
17A Wet Chem, Ext. Systems 130 Fixed Guideway Transit Systs. 423 Aircraft Engine Test Facilities 1403 Live Fire Training Evolutions 
18 Wetting Agents 150 Racetrack Stables 424M Airport/Community Emerg. Planning 1404 FD SCBA Program 
20 Centrifugal Fire Pumps 170 Fire Safety Symbols 430 Liquid/Solid Oxidizers 1405 Land-Based Fire Fighters Who 
22 Water Tanks 203 Roof Coverings/Roof Deck 471 Responding to Haz. Mat. Incidents Respond to Marine Vessel Fires 
24 Private Fire Service Mains 204M Smoke, Heat Venting 472 Haz. Mat. Resp. Prof. Comp. 1406 Outside Live Fire Training Evolutions 
25 Water-Based Fire Prot. Systems 211 Chimneys, Fireplaces, Vents 473 Competencies for EMS Personnel 1410 Initial Fire Attack 
30 Flam. Liquids Code 214 Water Cooling Towers 480 Magnesium 1420 Warehouse Occupancies 
30A Automotive and Marine Service 220 Types Bldg. Construction 481 Titanium 1452 Dwelling Fire Safety Surveys 

Station Code 231 General Storage 482 Zirconium 1470 Search and Rescue, Struct. Collapse 
30B Aerosol Products 231C Rack Storage of Mat'ls. 485 Lithium Metal 1509 Fire Dept, Occupational Safety 
31 Oil-Burning Equipment 231D Rubber Tires, Storage 490 Ammonium Nitrate and Health Prog. 
32 Drycleanlng Plants 231E Baled Cotton, Storage 491M Haz. Chem. Reactions 1521 Fire Dept, Safety Officer 
33 Spray Application 231F Roll Paper, Storage 495 Explosive Materials 1561 F.D. Incident Management Syst. 
34 Dipping and Coating Processes 232 Records, Prot. 496 Purged Enclosures, Elec. Equip. 1581 F.D. Infection Control Program 
35 Organic Coatings 232A Archives and Records Centers 497A Class I Haz. Locations for Elec. Inst. 1582 Medical Requirements for Fire 
36 Solvent Extraction Plants 241 Construction, AlteratJon, and 497B Class II Haz. Locations for Elec. Fighters 
37 Combustion Engines and Gas Turbines Demolition Operations Inst. in Chem. Process Areas 1600 Disaster Management 
40 Motion Picture Film 251 Bldg. Constr. & Mat'ls., Fire Tests 497M Gases, Vapors Dusts for Elec. Equip. 1901 Pumper Fire Apparatus 
40E Pyroxylin Plastic 252 Door Assem., Fire Tests of in Haz. Loc. 1902 Initial Attack Fire Apparatus 
43B Organic Peroxide Formulations 253 Floor Covering Systems, Test for 498 Explosives Motor Vehicle Term. 1903 Mobile Water Supply Fire Apparatus 
43D Pesticides, Storage 255 Bldg. Mat'ls., Burning Character 501A Manufactured Home Instal., Sites 1904 Aerial Ladder & Elev. Platform 
45 Laboratories Using Chemicals 256 Roof Coverings, Tests of 501C Recreational Vehicles 1906 Wildland Fire Apparatus 
46 Forest Products, Storage 257 Window Assemblies, Tests of 501D Recreational Vehicle Parks 1911 Pumps on F.D. Apparatus, Tests of 
49 Hazardous Chemicals Data 258 Smoke Generation, Test of 502 Highways, Tunnels, Bridges 1914 F.D Aerial Devices, Testing 
50 Bulk Oxygen Systems 259 Heat of Bldg. Mat'ls., Test for 505 Powered Industrial Trucks 1921 Portable Pumping Units 
50A Gaseous Hydrogen Systems 260 Cig. Ignition Resistance--- 512 Truck Fire Protection 1922 Self-Contained Pumping Units 
59B Liquefied Hydrogen Systems Components of Furniture, Tests for 513 Motor Freight Terminals 1931 Fire Dept. Ground Ladders, Design 
51 Welding, Cutting and Allied Processes 261 Cig. Ignition Resistance--UphoL Fum. 550 Fire Safety Concepts Tree 1932 Fire Dept. Ground Ladders, Use 
51A Acetylene Charging Plants Assam., Tests for 560 Ethytene Oxide 1961 Fire Hose 
51B Cutting and Welding Processes 262 Wires and Cables, Test for Fire and 600 Industrial Fire Brigades 1962 Fire Hose Care, Use 
52 CNG Vehicular Fuel Systems Smoke Char. of 601 Guard Service 1963 Fire Hose Connections 
53 Oxy. Atmospheres, Fires in 263 Heat & Smoke Release Rates, Test for 650 Pneumatic Conveying Systems 1964 Spray Nozzles (Shutoff and Tip) 
54 Nat'l Fuel Gas Code 264 Heat-Release Rates Using Oxygen- 651 Aluminum Powder 1971 Prot. Clothing, Structural Fire Fighting 
55 Compressed and Liquefied Gases in Consumption Calorimeter, Test for 654 Chemical, Dye, Pharm., and Plastics 1972 Helmets, Structural Fire Fighting 

Portable Cylinders 264A Heat Release Rates--Uphol. Furn. Iodust. 1973 Gloves, Structural Fire Fighting 
57 LNG Vehicular Fuel Systems Comp. & Mattresses 655 Sulfur Fires and Explosions 1974 Prot. Footwear, Struc. Fire Fighting 
58 LP-Gas Storage 265 Textile Wall Coverings--Room . 664 Wood Processing, Woodworking 1975 Station/Work Uniforms for FF 
59 LP-Gas, Utility Plants Fire Growth Contribution, Tests for 701 Textiles, Films, Fire Tests 1976 Prot. Clothing - Proximity Fire 
59A LN-Gas. Stg., Handling 266 Uphol. Fum. Exp. to Flaming Ignition 703 Fire-Ret. Treat. of Bldg. Met'Is. Fighting 
61 Agricultural and Food Products Facilities Sources, Test for 704 Fire Hazards of Materials 1977 Prot. Clothing - Wildland Fire Fighting 
65 Aluminum Processing 267 Mattress and Bedding Exp. to Flaming 705 Field Flame Test for Textiles and Films 1981 Self-Contained Breathing App. 
68 Venting of Deflagrations Ignition Source, Test for 780 Lightning Protection Systems 1982 Personal Alert Safety Systems for 
69 Explosion Prev. Systems 268 Ignitibility of Exterior Wall Assemblies, 801 Radioactive Materials Facilities Fire Fighters 
70 National Electrical Code Test for 802 Nuclear Research Reactors 1983 Life Safety Rope and Sys. Comp. 
70B Elect. Equip. Maint. 269 Toxic Potency Data for Fire Hazard 803 Light Water Nuclear Power Plants 1991 Vapor-Protective Suits for Haz. 
70E Electrical Safety in Employee Work Modeling, Test for 804 Adv. Light Water Reactor Electric Chem. Emergencies 
72 National Fire Alarm Code 291 Fire Hydrants Generating Plants 1992 Liquid Splash-Protective Suits for 
73 Residential Elect. Maint. for Dwellings 295 Wildfire Control 820 Wastewater Facilities Haz. Chem. Emergencies 
75 Electronic Computer Systems 297 Communications Systems 850 Electric Generating Plants 1993 Support Function Prot. Clothing for 
77 Static Electricity 298 Foam Chem. for Class A Fuels/Rural 851 Hydroelectric Generating Plants Haz. Chem. Oper. 
79 Elect. Std. for Ind. Machinery Suburban 901 Incident Reporting, Fire Prof. Data 1999 Prot. Clothing - Medical Emerg. 
80 Fire Doors and Fire Windows 299 Wildfire, Protection Life and Property 902M Field Incident Manual Oper. 
80A Exterior Fire Exposure, Prot. from from 903 Property Survey Guide 2001 Clean Agent Ext. Systems 
82 Incinerators, Systems & Equip. 302 Pleasure and Comm. Motor Craft 904 Incident Follow-up Report Guide 8501 Single Burner Boiler Operation 
86 Ovens and Furnaces 303 Marinas and Boatyards 906 Fire Incident Field Notes 8502 Furnace Explosions/Implosions in 
86C Ind. Furn., Sp. Processing 306 Vessels, Gas Hazards on 910 Libraries and Library Collections Multiple Boilers 
86D Ind. Furnaces, Vacuum 307 Marine Terminals, Piers, Wharves 911 Museums and Museum Collections 8503 Pulverized Fuel Systems 
88A Parking Structures 312 Vessels, Constr., Repair 912 Places of Worship 8504 Atmospheric Fluidized-Bed Boiler 
88B Repair Garages 318 Cleanrooms 914 Fire Prot. in Historic Struc. Operation 
90A Air Conditioning Systems 321 Class. Flam. Liquids 921 Fire and Explosion Investigations 8505 Stoker Operation 
9OB Warm Air Htg., Air Cond. 325 Prop. of FJam. Liquids, Gases, Solids lOg0 Prof. QuaL Accreditation and 8506 Heat Recovery Steam Generators 
91 Exhaust Syst. for Air Conveying of 326 Underground Storage Tanks, Safe Cert. Sys. 

Matenals Entry 1001 Fire Fighter Prof Qual. 
92A Smoke-Control Systems 327 Cleaning Small Tanks 1002 F.D. Vehicle Driver Prof. QuaL 

FM-95 
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